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Preface  

The challenges from the changing climate are becoming ever more recognized as challenges 

that need to be addressed urgently and effectively. The responsibility lies heavily on the 

shoulders of the governments making their every policy in this area necessary and crucial. 

Many governments however hesitate to take the appropriate actions due to the high costs and 

complexity related to solving these issues.  

 

For decades Denmark has been a frontrunner in developing technologies within the cle antech 

sector. Danish politicians have often had the courage to set ambitious regulatory goals that 

have contributed to develop a competitive edge in the field of cleantech. Denmark is home to 

world leading companies and research institutions within the area of onshore and offshore 

wind, green buildings, the water sector, bio-energy and maritime cleantech. Denmark also has 

strong competencies in some niche areas of the smart grid and waste management industries. 

Consequently, the country has actually managed to decouple the otherwise strong linkage 

between growth and energy consumption. The latest targets from the Danish government 

build on the long history of green ambitions in Denmark. CO2 emissions in 2020 should be 34% 

lower than they were in 1990. In addition, 50% of electricity consumption must originate from 

wind power by 2020. The capital of Denmark, Copenhagen, is also leading the way on city 

level. Copenhagen wants to be the first carbon neutral capital in the world by 2025, but 

already in 2015 the plan is to reduce carbon emissions by 20%.  

 

For these reasons it is not very surprising that Denmark has initiated the first global market 

analysis of the cleantech sector. By making this report public, the ambition is to help 

communicate concrete actionable opportunities which companies of all sizes can benefit from 

and support their business strategies with. Furthermore, the report supports the development 

of the cleantech sector both in Denmark and elsewhere.  

 

The Copenhagen Cleantech Cluster has initiated a project called Complex Cleantech Solutions 

(CSS) which is trying to address the exact challenges and the complexity of these. At a city level 

for instance, a multi-dimensional approach is required to bring together policy makers, private 

sector and knowledge institutions. The CCS project is financed by the Danish Industry 

Foundation – a foundation working to strengthen the competitiveness of Danish businesses 

and industry.  

 

This report shows that if Danish organizations are to take full advantage of  the potentials in 

the cleantech sector they not only require knowledge on these opportunities but also require 

greater collaboration between Danish companies and foreign companies. Denmark has many 

small and medium sized companies in the field of cleantech focusing on niche competencies 

but which do not have the scale to overcome obstacles and grow to their full potential. The 

CCS project was launched to help companies collaborate and co-create in the field of cleantech 

and thereby act as a guide for other Danish businesses. 
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‘The Global Cleantech Report 2012’ conducted by the CCS is the first step towards bringing 

important strategic information about cleantech sectors to companies with growth ambitions.  

 

The report is unique and one of its kind for the following reasons: 

 It has a very wide geographical coverage across six continents 
 It spans the sizeable renewable energy and energy efficiency sectors  

 It dives into the opportunities at a country level across sectors 

 It identifies concrete opportunities for companies and organizations to participate in 
 

The report is comprehensive and could of cause be read in its full length. However, it is more 

likely to be used when you seek knowledge on specific sectors or specific market segments. 

We have therefore provided you with an executive summary outlining the key messages of the 

entire report.  

 

Quartz & Co has been leading the analysis and drafted the report with contributions from MEC 

Intelligence. 

 

Our hope is that many companies and organizations will make good use of the report.  
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Executive Summary 
The future of cleantech is changing. Macro developments such as urbanization, rapid growth in 

developing countries, climate change, and depletion of resources continues to drive the need for 

investments in clean technologies. At the same time, promising industries are suddenly becoming 

stagnant or even declining and new clean industries are coming on board to drive the future 

growth for clean technologies. 

 

In this report, we try to uncover the areas for cleantech growth in the near future, and 

understand how the key industries will develop over the coming 3-5 years. This would help not 

just to understand where companies should focus and how they should react in order to maximize 

the value from the industries, but also guide decisions into new technologies. The perspective 

with which this has been done is that Copenhagen Cleantech Cluster shall be a lead facilitator 

enabling Danish companies to capture more value from clean industries globally.  

 

Why this report?  
As one of the few reports of its kind, we look at the cleantech market as a whole, covering the 

largest cleantech markets across all 6 continents. The focus has been to understand 1) where 

companies should focus their efforts while understanding the developme nt in market 

attractiveness and 2) how to address the markets through understanding the key underlying 

drivers in the industries and markets. Besides accumulation of knowledge in each industry and 

market, this has enabled the creation of approximately 100 high level growth opportunities worth 

considering as future growth options. 

 

The analysis across industries and regions combined with macro developments has also given 

unique insights into how industries and markets develop and what mechanisms and traits are 

necessary from a general perspective to capture the future growth. 

 

Findings 
“The Big Three” of the cleantech sector will continue to grow towards 2015; building efficiency 

materials, smart grid and offshore wind will be the fastest growing markets.  

Water and waste have traditionally been the largest cleantech markets followed by large 

investments in on shore wind and PV solar. Water will maintain its position as the largest 

cleantech market for years to come but emerging industries such as building ene rgy efficiency 

materials, smart grid and offshore wind will obtain the largest absolute value growth. On shore 

wind and solar, which for years have been fast growing clean energy industries are now becoming 

stagnant or even declining as the traditional largest market in Europe is reducing subsidies leading 

to significant reduction in market value. Even though the growth in the rest of world is significant 

within these industries, we do not expect these to grow significant in value terms for the coming 

years. Besides the large cleantech industries, a range of new interesting industries are also 

expected to grow fast by 2015/2016. The electrical vehicle market, the maritime cleantech 

industry and the energy storage markets are relatively new markets with the highest 
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compounded annual growth rates driven both by high fuel prices combined with a new renewable 

energy infrastructure and regulatory frameworks.  Even though these markets are smaller in value 

than the large ones, they are still of significant size. 

 

The center of gravity for cleantech growth is moving East and West.  

Traditionally, Europe has driven most clean technologies towards increased commercial maturity 

with strong technology players and attractive incentive schemes. Even though Europe is still the 

growth leader in a few selected industries, it is evident that the future growth within cleantech 

will come from Asia and North America.  

 

In Asia, economic growth and urbanization is leading to the demand for energy, green residential 

areas and infrastructure. China and India are driving the cleantech growth with unprecedented 

force and will make Asia the largest global cleantech market within the next few years. Also 

“upcoming” nations such as Indonesia and Vietnam are fast growing markets within gree n 

infrastructure investments whereas the OECD countries - Japan and Korea are strong on the more 

high tech cleantech industries such as smart grid. 

 

In the U.S., the economic growth also drives the market but the higher attractiveness from 

economic sense combined with a strong governmental focus supports the growth of clean 

technologies. Percentage wise, the U.S. is growing at almost the same rate as Asia, growing at 3 

times the speed of Europe. 

 

South America and Africa have high growth rates but coming from small markets the absolute size 

of the market will continue to be small compared to ROW. 

 
The mega-cities are the main growth engines as “ECO-city” ambitions and principles seem to be 

“the new normal”.  

The 30 largest cities in the world are projected to drive 20% of the global GDP growth from 2010 

to 2020 and the top 600 cities are expected to drive 60% of the growth. Cities are expected to be 

key in the global cleantech development because they have the power to execute cleantech 

investments especially within transport, waste, water, and buildings. The cities are an ideal 

platform for collaborative design and decision making which enables a more holistic “one system” 

approach creating potential synergies and an investment framework that focuses on long-term 

sustainability on financial, societal and environmental levels. This is highlighted by the number of 

profiled ECO city collaborations and projects, which has grown significantly in recent years, 

primarily driven by Asia’s focus on using ECO cities as a mean to drive the development of 

efficient cities. 
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Six mega-city clusters have been identified – including the four American Spots and the two 

Mega Turks – will account for majority of the cleantech growth. 

Within the large global cities we have identified 30 cities as the potentially most interesting cities 

in terms of cleantech markets. The 30 cities driving 20% of global GDP growth can be grouped into 

6 segments, each having unique characteristics and needs. The needs spans from rapid urbanizing 

cities such as Lagos, who are creating large urban projects with green affordable areas, to wealth 

creators like London and Shanghai focusing on creating the most livable and attractive cities in the 

world to attract and maintain key talents and key companies and institutions. 

 
To unleash the full global potential, the cleantech sector must cross the cost of energy chasm 

and accelerate industrialization. 

Even though clean technologies have been continuously growing at good pace, it is also evident 

that none of the industries have yet managed to cross the “cost of energy” chasm – beating the 

total cost per unit to become more attractive than coal, gas and oil independent of subsidies. In 

practice this means that as the incentives and governmental projects follow the mood of the 

governments and the economic situation, these technologies are very volatile to changes – best 

exemplified by recent cut in solar PV feed in tariff in Europe and the dependence of PTC support 

in US. The analysis also shows that smart grid and building energy efficiency equipment and 

services are the most probable ones for crossing the cost of energy chasm since they are able to 

reduce alternative investments in infrastructure while reducing the operating cost. In several 

cases such as green building, it is also evident that these technologies can even drive a premium 

price in the market supporting strong business cases. 

 
Complex value creation models need to be investigated and developed in order to meet the 

demand for competitive integrated solutions with local content. 

In order to capture value and create strong business cases for cleantech projects across regions, a 

focus on obtaining values from multiple sources is needed. The study shows that often it is not 

enough to encounter direct savings or compare direct rate of returns. The projects are part of a 

system where projects generate value both in terms of the direct savings/earnings and from 

related savings on infrastructure, job creation and most importantly – improvement in the 

“quality of life” of local citizens. Therefore, it is important to develop propositions and business 

cases which focus on the system value rather than the mere project itself. This is the case in the 

context of both developed and developing countries even though the value elements differs from 

a “urbanization” case where a green system thinking will include the savings on energy 

generation, water and waste infrastructure as compared to a “branded city” case where the extra 

value comes from the ability to maintain and attract key people and companies.  
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Large Public-Private-Partnerships (PPP) will be a cornerstone to overcome shortage in capital 

and competences in the “greening” of mega-cities. 

The two major challenges being faced in realization of cleantech projects are lack of capital and 

lack of competencies. Some regions lack the competencies within cleantech and some countries 

are driven by “old habits”. In commodity driven countries such as Brazil, Australia and Russia, the 

cleantech competencies are fighting for resources and investments within the “old energy 

regime”. In other developing and developed countries, the competence gap and mental models 

on city level/planning level cause projects to follow more traditional patterns with well-known 

technology, processes and relations instead of potentially more attractive clean technologies.  

 

Financing is the other hurdle in driving general infrastructure and cleantech investments, 

especially in developing countries but also often in developed countries. The amount of 

investments needed for projects to cope with a historic development in urbanization and 

economic growth are often more than what can be financed through taxes and funding of e.g. 

development banks. Therefore a strong financing trend through various third party financing 

business models has been identified. 

 

Our research has shown that one of the key ways to overcome both these problems in large 

cleantech and “eco city projects” are the use of (large) Public-Private-Partnerships (PPP). The 

nature of PPP is that the design of solutions and the financing of projects is “outsourced” to 

solutions partners and consortia and financed over running costs. PPP has been growing 

exponentially in developing countries and it is forecasted that the growth of PPP’s wi ll continue. 

In the developed countries PPP will be a growth driver but here also energy service models such 

as ESCO models will play an important role financing and putting the available resources in place.  

 

Implications 
Today Danish companies are well-positioned to capture value in the attractive parts of the 

cleantech sector and historically Danish companies have had strong capabilities within key 

cleantech industries. Looking ahead, Denmark has unique capabilities within the fast growing 

industries i.e. building energy efficiency and offshore wind while maintaining a sound position 

within smart grid. However, looking into the future challenges and key findings of this report, it 

becomes evident that the future markets are non-European markets looking for solutions to fit 

their local needs – not only in term of the products and systems itself, but also in the context of a 

total economical and often  societal consideration of the “whole” system. In practice this means 

that even though the capabilities and technical knowhow are strong, fundamental gaps in 

offerings, business models and relations will challenge Danish companies. In the near future 

therefore, new and more decisive intervention strategies must be developed to survive the 

industrialization of the cleantech sector. Neglecting this change in agenda can be lethal to both 

small and big companies in the Danish cleantech sector.
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Executive Summary in Numbers – Market Sizes and Growth Rates 
 

                                                                 
1
 CAGR calculated for 2012-2015, Note: market sizes are in US dollars based on the exchange rate as of April 2012; total may vary due to rounding  

Region Africa Asia Australia Europe North America South America Total 

Cleantech Sector 2010 2015 CAGR 2010 2015 CAGR 2010 2015 CAGR 2010 2015 CAGR 2010 2015 CAGR 2010 2015 CAGR 2010 2015 CAGR 

Building Efficiency 
Materials 

6 bn. 35 bn. 42% 60 bn. 
321 
bn. 

40% NA NA NA 202 bn. 
563 
bn. 

23% 107 bn. 
425 
bn. 

32% 1 bn. 8 bn. 52% 47 bn. 
160 
bn. 

28% 

Smart Grid NA NA NA 19 bn. 71 bn. 31% NA NA NA 4 bn. 9 bn. 22% 4 bn. 7 bn. 11% 1 bn. 2 bn. 21% 26 bn. 89 bn. 26% 

Clean Water 
(CAPEX) 

7 bn. 10 bn. 8% 54 bn. 85 bn. 10% 8 bn. 12 bn. 8% 47 bn. 62 bn. 6% 48 bn. 61 bn. 5% 8 bn. 13 bn. 9% 
171 
bn. 

243 
bn. 

7% 

Solid Waste 
NA NA NA 153 bn. 

184 
bn. 

4% NA NA NA 129 bn. 
149 
bn. 

3% 110 bn. 
128 
bn. 

3% 10 bn. 14 bn. 7% 26 bn. 31 bn. 4% 

Clean Road 
Transport (EV and 
PHEV) 

NA NA NA 400 mn. 6 bn. 72% 16 mn. 247 mn. 73% 168 mn. 5 bn. 94% 120 mn. 2 bn. 79% NA NA NA 1 bn. 13 bn. 84% 

Onshore Wind 
1 bn. 4 bn. 25% 47 bn. 47 bn. 0% 2 bn. 3 bn. 11% 24 bn. 25 bn. 1% 19 bn. 22 bn. 3% 2 bn. 9 bn. 31% 95 bn. 

110 
bn. 

3% 

Offshore Wind1 NA NA NA NA 21 bn. 74% NA NA NA 14 bn. 38 bn. 22% NA 12 bn. 72% NA 2 bn. 60% 14 bn. 73 bn. 39% 

Solar PV (2011-
2015) 

NA 211 mn. NA 14 bn. 17 bn. 5% 331 mn. 1 bn. 29% 82 bn. 30 bn. -22% 9 bn. 26 bn. 30% NA 128 mn. NA 
107 
bn. 

79 bn. -7% 

Geothermal NA NA NA 778 mn. 2 bn. 20% 61 mn. 142 mn. 18% 336 mn. 1 bn. 27% 899 mn. 2 bn. 11% NA NA NA 2 bn. 5 bn. 18% 

Bioenergy (Biomass 
Electricity 
Production and 
Biofuel) 

152 mn. 157 mn. 4% 5 bn 9 bn. 10% 407 mn. 1 bn. 20% 19 bn. 26 bn. 7% 41 bn. 52 bn. 5% 21 bn. 27 bn. 5% 10 bn. 13 bn. 6% 
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GRAPHICAL CONTENT OVERVIEW 
EXECUTIVE SUMMARY 

MACRO TRENDS 
CLEAN CITIES RENEWABLE ENERGY PERSPECTIVES 

Green buildings Clean Water Smart Grid Solid Waste 
Clean Road 
Transport 

Onshore 
Wind 

Offshore Wind Solar Geo-thermal Bioenergy 
Maritime 
Cleantech 

Carbon Capture Energy Storage 

MARKET SITUATION 

Increasing energy 
costs and energy 
legislation is quickly 
moving the global 
market for energy 
efficiency 
equipment and 
services 

Many cities 
have 
inadequate 
infrastructure 
and resources 
to address 
wastewater 
management 

The need for 
more efficient 
and reliable 
electricity 
supply is 
becoming 
greater by the 
day 

The complexity 
and capital 
intensive nature 
of waste 
operations have 
led to increased 
penetration of 
waste 
management 
services 

Currently EVs 
and PHEVs are 
a niche 
market 

Onshore 
wind 
sites are 
becomin
g 
increasin
gly scarce 

Offshore wind 
industry has 
started taking 
off due to 
stronger wind 
and large 
ocean areas 
available 

Solar power has 
seen consistent 
annual growth 
over the past 
decade and is the 
fastest of all 
renewable energy 
technologies 

As of 2010, 
geothermal is used 
for power 
generation in 
almost 24 countries 

The global biomass 
power market for 
investment is 
expected to grow 
from $9,6 billion in 
2007 to 13,7 billion 
in 2016 

Requirements to 
maritime vessels 
are growing 
stronger and 
becoming more 
rigid as 
increasing 
attention is paid 
to the 
environment 

Carbon Capture in the 
energy industry is 
under a 
demonstration phase 
globally. Due to high 
costs, the market is 
not expected to 
experience growth at 
least till 2020 

Increasing addition 
of intermittent 
renewable energy 
sources and an 
increasing 
consumption of 
electricity, is driving 
adoption of energy 
storage technologies 

OPPORTUNITIES 

More than 90 
countries with 
Green Building 
Councils and 
energy building 
codes will drive 
considerable 
growth in 2012 

Overall, 
financial 
savings and 
environmenta
l benefits are 
the strongest 
global drivers 

Economic 
drivers and 
technology 
development 
are key 
opportunities 
for smart grid 
to gain 
traction 

Countries all 
over the globe 
have developed 
policies, and 
programs for 
safe disposal and 
recycle waste 

Progress in 
battery 
technology is 
expected to 
increase the 
electric 
vehicles (EVs) 
market within 
the next few 
years 

Globally, the political 
support for on- and 
offshore wind is significant 
to reach renewable energy 
targets before 2020 

Solar power could 
provide for 22% of 
global electricity by 
2050 

Geothermal 
provides for more 
than 10% of the 
electricity supply in 
6 countries 

Improvements in 
supply systems and 
logistics can help 
bring the cost down 

Exhaust 
limitations (once 
MARPOL 
requirements are 
enforced) drives 
a strong 
opportunity in 
Scrubbers 

Governments are 
investing in LSIP to 
facilitate R&D and 
technology 
demonstration to test 
ability to transfer and 
store carbon 

Li-ion battery 
production is 
dominated by 
Japanese, Korean, 
and Chinese players 

Energy codes are 
becoming more 
stringent and 
updated on a 
regular basis 

Reducing 
clean water 
consumption 
by switching 
garden 
irrigation to 
grey water 

Growth and 
integration of 
power supply 
from 
renewable 
energy 
resources 

Global estimates 
of the solid 
waste 
management 
market are 
pegged at $350 
billion annually 

China and 
Europe will be 
the largest 
markets for 
EVs in 2020 
driven by 
strong 
government 
support 

On- and offshore park sizes 
are increasing and are 
expected to increase further 
in the coming years 

Australia, China, 
France, India, 
Korea are key 
emerging markets 
due to new policy 
and economic 
support schemes 

Costs for binary 
plants will decrease 
as capacity 
increases and is 
expected to 
become 
competitive by 
2030 

The production of 
ethanol increased 
17% globally in 
2010 

When treatment 
of ballast water 
becomes 
mandatory for 
the world fleet, a 
huge equipment 
market will be 
created  

Rapid deployment of 
the technology is 
likely after 2025-2030 

Currently, Europe is 
the largest market 
for Energy Storage 
systems with around 
50 GW of installed 
capacity 

Green building 
certificates are in 
high demand, 
especially in the 
developing 
countries like India 
and China 

Reduce the 
pressure on 
existing 
freshwater 
sources and 
increase 
ground-water 
recharge 

Technology 
development 
is  pushing the 
evolution of 
the smart grid 
forward 

Activity in waste 
management is 
prevalent across 
all markets 
globally. Asia, 
Europe and 
North America 
are the leading 
markets 

Energy 
independence 
is becoming a 
priority in 
many 
countries, in 
particular the 
U.S. and China 

Increasing focus on product 
development and project 
logistics is expected to 
lower cost structure in the 
coming years 

Germany, Spain, 
Japan, Italy and the 
US have 87% of the 
total cumulative 
capacity of solar 
power 

Government 
policies (such as 
feed-in tariffs) 
make geothermal 
investments more 
feasible 

Advanced biofuels 
are under research 
and development 
phase and are 
expected to be 
commercially 
available in a few 
years 

Especially the 
short term retro-
fit market for 
ballast water 
equipment will 
rise quickly  

Carbon capture 
primarily relies on 
government funding, 
but the private sector 
is expected to 
contribute an 
additional 50% by 
2020 

In the U.S. the key 
applications are 
expected to be 
renewable energy 
storage, grid 
stabilization and 
services, and load 
shifting 
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Navigation Guide 

 
1. EXECUTIVE SUMMARY 
2. MACRO TRENDS 
3. CLEANTECH SECTORS 

a. Clean Cities 
b. Renewable Energy 
c. Perspectives  

4. ECO CITIES 
5. RESOURCES 

 

 

 
EXECUTIVE SUMMARY 
 

Summarizes the key findings of the entire report 

 
 
MACRO TRENDS 
 

 
Touches upon some of the most relevant global 
macro trends influencing society such as 
urbanization, globalization of markets, scarcity of 
resources and impact of climate change. 
 

 
CLEANTECH SECTORS 
 

a. Clean Cities 
                                    Green Buildings 
                                    Clean Water 

          Smart Grid 
          Solid Waste  
          Clean Road Transport 

b. Renewable Energy 
                                    Onshore                    
                                    Offshore wind 
                                    Solar 
                                    Geothermal 
                                    Bioenergy 

c. Perspectives  
                                    Maritime Cleantech 
                                    Carbon Storage 
                                    Energy Storage 
 

 
Each section within the three categories contains: 

– Global Assessment:  
Technology 
Trends  
Market sizes  
Key challenges  

 
– Regional Assessment. Six major regions are 

analyzed for each sector:  Africa, Australia, 
Asia (including the Middle East), Europe, 
North America and South America2.  

 
– Market Attractiveness Assessment 

Insights summarized in a matrix on how 
each sector has evolved and where it is 
going, including analysis of market 
attractiveness 

 
– Market Opportunity Assessment  

High level findings of prioritized sector 
opportunities 

 

 
 

 

Provides a definition of the popular term ‘Eco City’ 

                                                                 
2
 However, if a region is not relevant to a specific cleantech sector it is not analyzed. 



NAVIGATION GUIDE 
 
 

 
THE GLOBAL CLEANTECH REPORT 2012   11 
 
 

 
ECO CITIES 
 

and summarizes a number of key trends, drivers 

and economics, however, most importantly this 

section ties together the different cleantech 

technologies that go into creating an Eco city. 

 

 
 
 
RESOURCES 
 

 
Provides resources to support the findings of the 
report and to help readers learn more about the 
global cleantech markets, including an overview of 
the research methodology, glossary of terms, 
definitions of acronyms, and an extensive 
bibliography of sources used. 
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Macro Trends 

Crowded Cities – Across the Globe 
The demographic weight will further increase among the developing nations of the world with 
population expected to increase sharply in lesser developed regions of Asia, South America, and 
Africa. The younger population will move towards urban centers for economic opportunities 
leading to increased concentration of population. Thus, cities wil l become key growth hubs. This 
growth will need consistent investments in building new, updating and maintaining existing 
infrastructure. 

 
Global Population will Increase to 8 Billion in 20303 
The majority of the increase will come from developing and emerging nations leading to the 
further concentration of population in the continents of Asia and Africa. 
 

Figure 1 – Global Population Concentration Chart 

 
Source: UN 

A large population in the developing world will provide human capital leading to development of 
the economy. In order to support the rising population there will be increased demand to provide 
infrastructure and services requiring significant investments and opportunities.  
At the same time, inability to access adequate human capital for developed world will lead to 
decline of economic prosperity and burden the social welfare system. Thus, migration of 
population and increased globalization of people will likely be seen in the future.  

  

                                                                 
3
 UN Population Estimates and MEC Intelligence Analysis  
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The size of middle class will swell4 
The per capita spending of middle class in North America and Europe continues to rise; however, 
the sheer size of the middle class along with economic growth makes Asia the largest market. 
 

Figure 2 – Regional Spending of the Middle Class Consumers 

 
Source: OECD Development Centre 

 
A strong growth in consumers across Asia will not only open up new markets for various products 
but companies will need to configure and customize products to suit the local requirements. 
 

60% of the 8 Billion populations in 2030 will be living in cities 
The number of cities with more than 1 million inhabitants has increased from 75 in 1950 to 527 in 
2020, with the average size of the top 100 cities increased from 2 million to 8, 5 million. 5 
 
As per a study conducted by McKinsey and Company, greater urbanization will lead to co -
inhabitation of a large section of population in cities, which will be the ‘engines’ of regional 
economic growth. The study shows that the 600 cities will comprise majority of GDP. 
 
Research conducted by UN-Habitat shows that 40 mega-regions covering 18% of the 
world's population account for 66% of all economic activity and about 85% of technological and 
scientific innovation. Some of the largest urban centres are Hong Kong, Shenzhen and Guangzhou 
region which are hosting 120 million people.  
  

                                                                 
4
 OECD, “The Emergence of Middle Class in Developing Economies”, 2010  

5
 UN Habitat and McKinsey 
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Figure 3 – Growth In Urbanization and Resultant Growth in Cities GDP 

 
Source: UN and McKinsey Global Institute 

 

Globalized Markets of Tomorrow 
The consumers of tomorrow are going to emerge from newer geographies. The increased number 
of consumers will require companies to design, produce and distribute products in accordance 
with the local tastes and local markets. Companies will need to develop new supply chain 
solutions to be able to serve the business in a profitable and sustainable way.  

 

BRIC Economies will Grow at 8%, while G7 will Grow at 2, 5%.6 
The share of BRIC has risen from 16% of the Global GDP to 25% of GDP over the period 2001-
2010. The trend will continue in 2010-2020.  
The average growth rate for BRIC countries is expected to be 8% between 2007-16 as compared 
to growth of 2,5% for G7. 

 
Figure 4 – Gross Domestic Product (2011 prices) – BRIC vs. G7 

 
Source: IMF WEO 

 
It is expected that the BRIC economies combined will overtake the US market by 2018, and the 
economies of individual countries such as India and Brazil will overtake Italy within this decade. 

                                                                 
6
 Goldman Sachs, IMF World Economic Outloook 
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A continued high growth will increase the size of the middle class. A large section of the middle 
class will be newly created and at the lower end of the income spectrum. Combined with a 
tendency for high saving rate, inflation, and aspirations brought by growth will create new 
markets for products, which will have to be configured and adapted to be affordable to the new 
middle class. At the same time, a section of the middle class will be upwardly mobile in income 
and will demand high-value products similar to demanded in the advanced economies. 
A high BRIC growth rate will furthermore increase demand for energy, infrastructure, water, 
commodities, and quality of supply chains and there will be increasing need to lower the amount 
of energy and commodities consumed in developing and delivery of products.  

 
Higher Growth as Compared to G7 beyond BRIC7 
BRIC economies are considered to be 
the most promising markets whose 
resource potential will make them as 
large as the economies of G3.  
Beyond BRIC, there are a number of 
countries which are attractive markets 
and will experience growth higher than 
G7. These economies are spread across 
Africa, Asia and South America and will 
generate new consumption. 
Corporations will require rethinking 
their business to be able to serve and 
compete in these markets. 
 
Some examples of economies having 
the most potential in the next 10 to 20 
years are given in the figure alongside. 
 
 
 

 

  

                                                                 
7
 Goldman Sachs, “N-11 More than an Acronym”, 2007  

Goldman Sachs, “BRIC Monthly”, 2010 
IMF World Economic Outlook Statistics,  

Roland Berger, “Global Topics 8bn” 

Figure 5 – Growth Economies beyond BRIC 

 

 
Source: WEO and MEC Intelligence Analysis 

Term Countries 

Focus 20 (Roland Berger) 

Brazi l, India, China, Russia, Indonesia, Mexico, Turkey, 
Saudi Arabia, Iraq, Argentina, South Africa, Thailand, 
Nigeria, Iran, Colombia, Malaysia, Egypt, Pakistan, Peru, 
Vietnam 

ASEAN5 
 

Indonesia, Malaysia, Singapore, Philippines, and 
Thailand 

Next 11 (Goldman Sachs) 
Bangladesh, Egypt, Indonesia, Iran, Korea, Mexico, 
Nigeria, Pakistan, Philippines, Turkey, Vietnam 

G7 USA, Japan, Italy, Germany, France, the UK, Canada 
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Scarcity of Resources 
The resources of earth are under stress due to over extraction. The economic model of our 
economy is heavily dependent on consumption of resources. A short fall in the availability of 
commodity can lead to severe limitation of global economic growth. Managing the short fall will 
require integration of systems and practices to use the resources much more sustainably. 
 

Energy Security a Key Issue in OECD Countries8 
Although global oil reserves in oil have doubled over the last 30 years due to new finds the share 
of OECD has declined significantly thereby threatening energy security. At the same time, the 
increased demand of energy to drive the growth in emerging economies has led to sharp increase 
in prices. Future energy mix will see increased penetration of renewables due to focus on 
improving energy supply through non-fossil fuel and non-nuclear energy in large parts of the 
world. 

 
The focus on renewable energy has been driven by the need to secure energy, reducing economic 
risk against future price increases, limiting climate change. Support for technology is from 
consumers, policy makers, and companies. Although the Global GDP rises 50% from $63 trillion to 
$95 trillion demand for energy rises by 40%. Serving this demand will lead to rapid depletion of 
existing energy sources increasing the price and at the same time will increasingly warm the 
global temperature due to emission of green-house gases. As a consequence, new energy sources 
especially carbon neutral will experience the most rapid growth in the coming years. 
 
Recently companies like Volkswagen, Google and LEGO have directly invested in renewable 
energy technologies and a large number of surveys globally point towards commitment to drive 
carbon neutral energy supplies by government, companies and consumers. In response to the 
increasing awareness Vestas has launched an initiative – ‘Wind Made’ – to label products made 
from Wind Energy to allow consumers to make an informed choice while buying products. 
 
However, the biggest inhibitor is the need to subsidize the energy, which is increasingly coming 
under pressure, due to financial uncertainty in the US and Europe. Companies across the value 
chain and supply chain will need to collaborate extensively to be able to reduce the total cost of 

                                                                 
8
 British Petroleum Statistics Outlook, International Energy Agency Statistics  

Figure 6 – Global Scarcity of Energy Sources 
 

 
Source: BP Statistics Outlook, IEA 
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the system and delivered power. At the same time, an extensive focus wil l be required on solving 
the transportation fuel scarcity due to conflict of biofuels with food availability.  

 
Global Water Problem9 
Fresh water constitutes only 2, 5% of the water, the rest being saline water. The distribution of 
water across the globe is inequitable with Asia, and Africa having lower share of global water 
resources vis-à-vis the share of global population.  

 

Figure 7 - Freshwater Availability From Natural Resources 

 

 
 
Source: UN 

 
Even in ‘water surplus’ regions like USA, water stress are expected in 36 states by 2013. Further, 
some of the sub-regions will face acute crisis of fresh water in the future – namely Northern 
China, Southern and Central India, Southern Australia, South West United States and the Middle 
East. 
 
In order to manage the water crisis, solutions all across the board will need to be developed and 
designed for efficiency as per industrial and regional variation.  
Water extraction using desalination plant will become increasingly important and cheaper as 
technologies will need to be invented. Solutions and investments on plugging water leakages 
within distribution networks will be required to increase the efficiency of the system.  
Water conservation technologies such as Rainwater Harvesting, Water Shed Management, and 
technologies employing re-use of water will be needed.  
Innovative methods and solutions will be required to reduce the usage of water in irrigation, 
building use, power generation, mining, and industrial use.  

                                                                 
9
 UN, “Water For Life” and "Water Facts and Trends”  

Global Warming Forecasts, “Water Supply Shortage” 

DNV “Tech Trends 2020” 
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Future Supply of Metal and Minerals not Sustainable10 
Increased demand for commodities and their concentration in a few industries are increasingly 
threatening future supply of metals and minerals. 
Like water and metals, minerals and commodities are unevenly distributed across the earth away 
from major production and consumption centers.  

 

Figure 8  - Concentration Production of Select Minerals 

 

 
Source: USGS 

 
Not only has a growth in GDP and consumption increased demand for metals and minerals, but as 
countries themselves undergo growth and industrialization, there will be an increasing 
tendency/temptation to limit the trade of such commodities - for example, China which has 30 
percent of the global reserves for rare metals, but controls 97 percent of the supply, limited the 
mining and development of rare earth metals in 2011 to aid the development of industry locally 
pushing up the price for international market. 
At the same time, a number of resources will start to peak where minerals such as phosphorus 
are expected to peak - by 2030 fisheries are expected to reached or exceeded production 
capacity. 
 
Against the general threat to commodity price increase, companies will need to develop ways to 
efficiently use and re-use material and resources in the products. A new system needs to be 
developed that minimizes wastage across the supply chain, and also facilitates an increase in the 
re-use of the material. Further, efforts will need to be directed in sustainable and l ow cost 
extraction of reserves. 
 

  

                                                                 
10

 Daily Tech, “China cuts off Rare Earth Metal Supply”, 2011; Ernst and Young, “Rare Earth Race is On”, 2011; DNV, Tech Trends 2020; European Union, 

Raw Material Policies 
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Impact of Climate Change 
Emissions Continue to Increase  
Carbon emissions will continue to grow as use of fossil fuels increase in the future.11  
 

Figure 9 – Global Mean Carbon Di Oxide (CO2) Concentration 

  
Source: NOAA 

 
Carbon-di-oxide emissions from burning of fossil fuels continued to increase over the last 20 
years. The emissions have risen 45% from 1990 totaling 33 million metric tons in 2010.  
The rise in fossil fuel-based emissions have been sharpest in 2010, growing at 5% over recession 
affected 2009 with emissions from China and India increasing by 10% and 9% respectively.   
 
Since 2003, the emissions of China have increased 100% and for India it has increased by 60%. 
This is in contrast to the developed countries, where emissions are decreasing and are in line to 
meet their reduction targets under the Kyoto Protocol; highlighting the fossil fuel led growth 
trajectory of emerging economies. 
Road transport and electricity production are the two major sources of carbon emissions globally. 
At the same time increase in global trade, tourism, and industrialization in developing economies 
have led to a ‘sharp’ increase in emissions from aviation, refining, and cement industry. 
 
As global GDP grows, more countries industrialize, and use of fossil fuel grows, an increase in 
carbon emissions will continue in future. Carbon-di-oxide is the major greenhouse gas responsible 
for increased global warming leading to rise in global temperature.  Thus, a need will arise for 
Carbon Capture and Storage (CCS) and other mechanisms to reduce emissions of carbon f rom 
burning fossil fuels. Transport, cement and the power industry will furthermore need to increase 
efficiency. 
 

  

                                                                 
11

 IPCC, NOAA Statistics 
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Global surface temperature is on the rise 
Increases in the level of carbon-di-oxide leads to global warming i.e. rise in the temperature of the 
earth surface. Intergovernmental Panel on Climate Change (IPCC) the authority on climate 
change, has predicted in its assessment report in 2007 that the temperature of earth due to 
global warming can rise more than 1 degree centigrade by 2050 over 2000 levels.  
The report in its prediction, has confirmed that the temperature in eleven of the twelve years 
between 1995 and 2006 were the warmest years since 1750; and confirmed that the maj or 
reason for increase in temperature is the rise of greenhouse gases in the atmosphere, which has 
been majorly caused due to increased use of fossil fuels.  
Over the long term, the temperatures are expected to increase between 1, 8 degree centigrade to 
4 degree centigrade above the pre-industry level depending on the growth in CO2 emissions.  
 
Recent reports from UNEP, speculated that the global warming is increasing at a much faster pace 
than estimated by IPCC, due to worsening of carbon emissions which rose by 3ppm in 2010 after 
increasing by 2ppm for a decade. Next assessment of IPCC report is due in 2014.  12  
It is to be noted that glaciers in Himalayas are expected to melt with an increase in temperature 
between 1 degree centigrade and 3 degree centigrade and increase the temperature extremes 
globally.13 This not only causes extreme weather events such as flooding and droughts but also 
impact agriculture, health, transportation and energy sectors.14 
As a result, the GDP of countries is expected to decline at a minimum by zero percent and three 
percent  for a three degree centigrade rise in global temperature. A higher increase in 
temperature leads to significant catastrophic events further increasing the loss in the GDP. 15 
 

Figure 10 - Expected Loss of GDP with 5⁰ to 6⁰ Rise in Global Temperature  
 

 

Source: World Bank, “Stern Review of Economic Impacts of Climate Change” 

  

                                                                 
12

 Telegraph, “Climate Change Accelerating – UNEP”, 2011 
13

 IPCC Report, 2007 
14

 New York Times, “Economic Impacts of Climate Change”, 2009  
15

 IMF, “Climate Change and the Global Economy”, 2007  
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Ecosystems under Stress 
Natural disasters and extreme weather is expected to increase as temperature rises and create 
“new challenges” to specific areas. 
A rise in the temperature of earth’s surface will lead to melting of ice in polar areas, causing the 
sea water to expand, increase evaporation and precipitation and produce heat waves.  Some of 
the problems will occur at a global level while others will be regional and will over time spread 
across the world: 
 

 Heavy rain is expected to be a global problem, which will give new challenges to especially 
the water networks in urban areas avoiding flooding and heavy asset destruction. 

 The drought will be a regional problem increasing its occurrence in North America, 
Central America, North East Brazil, Southern Europe and Southern Africa, impacting food 
production and health.   

 Decline in food yields will affect first the developing regions globally and later the 
developed world.16 

 
Figure 11 – Impact of Extreme Weather on the Ecosystem 

 
 
Source: Economics of Climate Adaptation Working Group (ECA), “Shaping Climate Resilient Development”,  

 
These are expected to damage the ecosystem of the planet:  17 

 Increased evaporation will affect crop yields and increase desertification 

 Increased precipitation will destroy crops, cause floods, and spread diseases 
 Melting glaciers will cause water scarcity and flooding of low level areas 

 Crops will bloom earlier than usual 

 Species living in arctic areas and in oceans will move north and deep

                                                                 
16

 IMF, “Climate Change and the Global Economy”, 2007  
17

 National Geographic, “Environmental Effects of Global Warming”, 2007  
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Clean Cities 
Green Buildings 
‘Green building’ refers to a building that has been created through processes that are 

environmentally responsible and resource-efficient throughout a building's life-cycle (from design, 

construction, operation, maintenance, renovation, and demolition). Green buildings are designed 

to reduce the overall impact of the built environment, human health and the natural environment 

by; efficiently using energy, water, and other resources; protecting the occupant’s health and 

improving employee productivity; reducing waste, pollution and environmental degradation. 

 

Global 
Market Size 

The global market for energy efficiency equipment and services (for buildings) is on the rise, due 

to increasing energy costs and focus on sustainability and energy legislation. The figure below 

shows the increase in certified and planned green building projects between 2010 and 2011:

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Source: USGBC, China GBC, BGMIR 2010 & 2011, India GBC, BCI Australia 

 

 

 

 

 

The global market for buildings in 2015 is forecasted to reach $5, 4 billion. When we break that 

down to energy efficient buildings, a growth of more than 260% is expected between 2010 and 

Figure 12 - Increase in Certified and Planned Building Projects 
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2015, representing an approx. $1,4 billion market by 2015. This estimate is comprised by; 

efficiency equipment; services & solutions; and building envelope. Breaking it further down 

(taking a closer look at ‘green building efficiency equipment’) that is expected to represent $163 

million by 201518. 

 

The graphs below represent the above mentioned numbers and are in $ billions. 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Source: The Rockefeller Foundation; BBVA Research; Oxford Economics; MEC Intelligence analysis 
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 The Rockefeller Foundation - United States Building Energy Efficiency Retrofits, 2012; BBVA Research - China, Real Estate Outlook, 2010; Global 

Construction Perspectives and Oxford Economics  

Figure 13 - Green building and building efficiency markets ($ billion) 
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Another important perspective on the above mentioned market estimates are the split between 

new builds and retrofits representing approx. 75% new build and 25% retrofit 19. Furthermore the 

component split is: Services 15%; Envelope 40%; Efficiency equipment 45%. The diagrams below 

show the above mentioned numbers20. 

 
Source: McGraw Hill Construction                         Source: Roland Berger 

 

Stakeholders and Activities 
Building owners (customers) are aiming to increase the efficiency of their building portfolios to 

reduce operating costs and comply with legislation. Meanwhile, building component vendors and 

service providers are developing strategies around energy efficiency to meet this demand.  

 

However the winning business models will vary depending on the unique demands of each 

market and the availability of crucial financial resources to drive energy efficiency investment on a 

broad scale21. 

 

There are many aspects, activities and products involved in construction project. Below is a more 

detailed overview of the most critical when considering green building:  22 

  

                                                                 
19

 McGraw Hill Construction – Green Building Retrofits & Renovation; Green BIM 
20

 Roland Berger – Energie- und Ressourceneffizienz im Immobilienmanagement 
21

 Pike Research – Energy Efficient Buildings 
22

 China Greentech Initiative – Building Energy Efficiency For New Construction 

Figure 15 - Split between new build 

and retrofit 

Retrofit vs. Newbuild 

Figure 14 - Average split between 

building efficiency components 

Envelope 

Efficiency Equipment 

Services 

Component Split 
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Green Building Value Chain, Activities and Products 

 

 
Source: MEC Intelligence analysis 

 

Green Building Activities Green Building Products 

 Subsidy programs 

 Financing programs 

 Rural building plan 

 Green building certification 

 New building standard 

 Green civil  contracting 

 Pre-fabricated housing 

 Building automation system 

 Intell igent home system 

 Energy management system 

 Facility management 

 Indoor environment 

 Appliances green labeling 

 Building efficiency retrofit 

 Interior retrofit 

 Power supply 

 District heating 

 Water supply 

 Gas supply 

 Construction material  

 Renewable products 

 Building envelope 

 Plumbing 

 HVAC 

 Intell igent building control  

 Cabling 

 Lighting 

 Fire and security 

 Sanity ware 

 Furniture 

 Appliances 

 

Green Building Attractiveness23 indicates 

where a selected group of countries (that 

represent the major regions of the world) 

are in relation to: ‘number of green 

buildings’ vs. ‘amount of promoting 

incentives’ offered by governments and 

private founds / institutions. 

 

There is a clear connection between the 

share of green buildings and the 

governmental / private involvement to 

motivate energy efficient building growth.  
Source: MEC Intelligence analysis 

                                                                 
23

 MEC Intelligence Analysis 

Figure 17 - Green Building Attractiveness 

rating 

Figure 16 - Green Building Value 

Chan 
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Compared to the average “non-green” 

building project, a green building project is 

always associated with an extra up-front 

investment (on average 17% globally). The 

extra cost varies between countries due to 

difference in local build culture, 

certification programs and green build 

material production. 

 

Drivers and Trends 

The global green building movement will 

continue to accelerate, as more countries 

begin to create their own green building 

incentives and developing their own Green 

Building Councils and energy building 

codes. More than 90 countries with 

developing or established green building 

organizations will drive considerable green building growth in 2012. 

 

Energy codes are also becoming more stringent and updated on a regular basis. An increasing 

number of states and cities are adopting these more stringent codes, and compliance and 

enforcement is improving. 

 

Buyers and Tenants seek Green Floor Space 

Buyers and tenants of floor space are increasingly directing greater attention to controlling 

business costs. As a result, buyers and tenants are increasingly interested in the energy 

performance of buildings as this leads to greater savings. Naturally, this situation means that 

efficient spaces end up more desirable and less efficient spaces face higher vacancy rates. 

Therefore, building owners looking to minimize vacancy rates invest in energy efficiency upgrades 

to keep their buildings competitive in the market. 

To assist this trend, mandatory disclosure regulations, (also known as commercial benchmarking 

laws), have been passed in a few U.S. states and elsewhere around the world, including Denmark. 

These rules require building owners to disclose the energy consumption of properties they are 

planning to sell or rent. In the European Union, the Energy Performance of Buildings Directive 

(EPBD) established a requirement that office buildings of more than 1.000 square meters must 

track their energy performance and post an energy efficiency label. 

 

Green Building Certificates are in High Demand 

Green building certificates are in high demand, especially in the developi ng countries like India 

and China, although the growth rate is expected to slow a little the next couple of years as the 

construction markets recover. 

 

Figure 18 - Extra up-front cost for green buildings 
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There are strong green building certification programs in many countries around the world, 

(BREEAM in the United Kingdom and Europe, Three Star in China, and CASBEE in Japan). However, 

the U.S. Green Building Council’s LEED brand is the only brand with a global presence where LEED 

is being adapted to local circumstances while staying true to its global core concepts. The core 

motivation for using LEED certification outside the U.S is to attract the international companies 

that recognize the brand. 

 

Local certification programs have the ability to reflect country specific demands, regulations, local 

construction practices, materials availability, etc. As a result, the many country-specific green 

building certification programs around the world are expected to grow stronger.  

 

‘Building Energy Management Services’ and ‘Demand Response Programs’ 

There is an increasing interest in Building Management Services (BEMS) due to the beneficial 

potentials in combining the utilities Demand Response (DR) programs. The beneficial potentials 

are found in the possibilities to turn part of the energy savings and postponements into profits. 

 

The connection between Efficient Buildings and the Smart Grid will continue to grow. Especially 

management of energy use in commercial buildings and industrial productions represent the best 

near future opportunity for significant energy savings. Further down the road the industry is 

expected to lead the way for the residential introduction to the combination of the smart grid and 

BEMS. 

 

Energy Services Company (ESCO) is On the Rise in Developing Countries 

The developing markets will see the biggest increase in ESCO revenue growth due the low-risk 

approach to energy efficiency optimization, plus strong government support.  

 

Financial Barriers  

Financial barriers are among the most influential when it comes to green building development. 

Some of the more general global trends are: 

 Lack of capital 

 Property owners with short term ROI requirements 

 Conflict of interest where energy costs are paid by the tenants while capital 

improvements are the responsibility of the building owner 

 Difficulty obtaining credit. 

 

Government Incentives 

Various governments have been providing financial incentives, government backed loans and tax 

incentives for building efficiency for some time. This trend is expected to continue to grow over 

the coming years due to the major benefits that follow. 
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LED 

Although LED products are getting better, there is still a lot of uncertainty associated with them. 

In many cases of new build and retrofit, LED lighting is seen as a risky choice that must be 

weighed against the potential benefit. The upfront costs of LED products for general lighting are 

still significantly higher compared to the products they would replace. A further concern and 

reason why many lighting retrofits do not use LEDs is due to the relatively low energy savings they 

achieve. The savings are not yet persuasive enough compared to cheaper conventional and 

mature high efficiency lighting technologies. 

 

That said, it is evident that more and more vendors of LED products for conventional lighting are 

emerging due to life cycle costs which are much lower24. 

 

Technology Trends 

Envelope 

Insulation 

Insulation is considered among the easiest ways to reduce energy consumption in buildings. As a 

result insulation materials have gained popularity and increased applications of insulation 

materials in commercial and residential buildings has been seen in the past decade. In the years 

to come, insulation technology will likewise have a determining role in reaching energy reduction 

targets. Many authorities support the adoption of insulation materials by setting legislations25. 

 

Energy Efficient Windows  

For the past decade, energy efficient windows have played an important part in the overall 

building insulation effectiveness. They bring significant savings to the energy bill and improve 

comfort and reduce greenhouse gas emissions. Energy efficient windows save both heating and 

cooling energy and improve occupant comfort while allowing for downsized HVAC equipment.  

 

The next generation of windows goes by the term ‘smart windows’ and can  include many features 

and characteristics. The most significant feature is the adaptability to changing conditions by the 

use of advanced glass that changes its properties according to climatic conditions or the 

inhabitant preferences. Furthermore sensors and advanced connectivity will contribute to the 

overall intelligence of the ‘smart building’26. 
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 Pike Research – Building Efficiency: Ten Trends to Watch in 2011 and Beyond 
25

 Rockwoll - Pan-European Building & Infrastructure Conference 
26

 Samsung Smart Window 
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Efficiency Equipment 

LED 

Light emitting diodes (LEDs) are an emerging technology in energy-efficient lighting. They have 

potential to cause significant energy savings and bring other benefits such as longer operating life, 

lower operating costs and compact size. 

 

Currently, the price of LEDs could be an obstacle to its use in certain sectors. However, the 

technology is evolving quickly, and many industry experts expect the cost to decrease significantly 

over the next decade. 27 

 

Energy Efficient HVAC 

Space heating and cooling account for more than one third of both residential and commercial 

buildings’ primary energy use (in the U.S. this accounts for 40%). Using optimized and proven 

technology HVAC should be able to see opportunity for energy savings28. 

 

Decentral Generation 

Distributed generation (DG) typically produces energy from either; renewable energy resources; 

combined heat and power; reciprocating engine generators and small combustion turbines 

(running on; diesel, natural gas, fossil fuels or waste heat). The equipment ranges in size from a 

few kilowatts to several hundreds of megawatts. 29 

 

DG is a more flexible and reliable power infrastructure becoming more and more important due 

to tough requirements on electricity and its markets and the option of failure caused by 

unexpected natural phenomena. A restructured electric distribution network combined with small 

distributed energy resources (DER) units can provide a more secure and independent power 

distribution and service. 

 

DG is perceived to be a future power system providing clear economic and environmental 

benefits compared to expansion of our existing modern power systems. New and improved 

technologies are putting DG within the reach of more consumers. Although the present state of 

DG sees many challenges such as; technical challenges (coordination between operation of DG 

and public electricity, distribution networks); commercial challenges (cost reflective network 

pricing to facilitate efficient integration of DG in the systems). 

  

                                                                 
27

 U.S Department of Energy - Energy Efficiency Trends in Residential and Commercial Buildings 
28

 U.S Department of Energy - Energy Efficiency Trends in Residential and Commercial Buildings  
29

 Research Group of Distributed Generation and Energy Storage Institute of Electrical Engineering (IEE) - Decentralized energy systems and services 

Technologies, policy and regulatory challenges  
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Services 

(Building) Energy management 

Building energy management systems (BEMS) give way for building owners, building tenants, and 

companies in general to become more efficient. As a result interest for BEMS has evolved and 

developed fast and already brought new innovations to the market. With the increasing use of 

building automation and control systems, there has been an increase in available data related to 

the operational use, and energy performance of commercial buildings. This data provides 

significant opportunities for innovators creating new technologies and business models. Startups 

are challenging established methods of analyzing building energy performance, and challenging 

the large established players as a result. Rapid energy modeling, app stores, energy kiosks, cloud 

computing, big data, online communities, and continuous optimization are considered the future 

of BEMS and Building Control Technology. 

 

Building control technology/SW 

Poor control of heating, ventilation, cooling and lighting is responsible for excessive energy 

consumption in many buildings. Having better control over working areas helps to produce a 

consistently comfortable environment for building occupants. Controls manage the operation of 

all types of building services, such as; heating and hot water, ventilation, cooling and air 

conditioning, lighting and windows and shading devices. The benefits of a well installed and 

managed control systems are; minimize running costs; minimize energy consumption; improved 

comfort for building users; prevent out-of-hours operation of equipment; minimize excessive 

wear and tear on building systems and thereby maintenance. 30 

 

Green Building Financing 

According to a survey performed by the ‘Institute for building efficiency’ (backed by Johnson 

Controls31), one of the main reasons why it’s difficult to get energy efficiency improvement 

projects implemented is financing. More specifically lack of capital, requirements for high ROIs 

and quick payback periods, the split incentive problem that results from leases where energy 

costs are paid by the tenants, while capital improvements are the responsibility of the owner and 

difficulty in obtaining credit. 

 

Governments and organizations alike, seeking to encourage investments in building energy 

efficiency, have been developing ways to overcome these financial barriers by developing various 

incentives and mechanisms. The use of all of these approaches is expected to grow in the coming 

years. 

 

In general the most common forms of green building financing are through banks, private 

financing and public markets. Within banks land mortgage loans, construction in process 

mortgage loans and loans for developers arranged through real estate buyers are some of the 

more common mechanisms.  

                                                                 
30

 Carbon Trust - Building controls Realising savings through the use of controls  
31

 Johnson Controls – 2010 Energy Efficiency Indicator North America Survey Results  
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Within private financing real estate funds and loan capital from companies or individuals through 

company guarantee are some of the more common means.  

 

Within public markets some of the well-established means of funding are; listed real estate 

company financing in stock markets; real estate subsidiaries founded by publicity-listed group 

company capital; companies issuing corporate bonds; real estate investment trusts (a trust whose 

shares trade on the major exchanges and which invests in real estate directly, either through 

properties or mortgages); commercial mortgage-backed security (a security backed by mortgage 

on commercial real estate issued in the form of bonds) 32. 

 

Public funding for New-Builds and retrofits in terms of loans and direct incentives 

Various countries offer one or more government grants as a financial incentive to promote the 

use of energy efficient building materials and solutions. Through favorable financing conditions 

SMEs are able to access special funds for the initial costs. There are also plenty of examples of 

private banks that (with government support) provide special interest rates to help ESCO projects. 

 

Another widely used government incentive is the use of various tax de ductions for energy 

efficiency improvements to commercial and residential buildings. Tax deductions are given when 

certain targets are met, typically related to cutting power consumption by certain percentage. 

 

Revolving loan funds enable long term financing availability as loans are returned and paid back to 

the fund for different projects. An example of how such a fund works is that the fund covers the 

upfront capital costs and the business repays the capital costs at a commercial rate. This type of 

financing is becoming increasingly popular and their total financing capability is growing in size.  

 

Emerging financing models such ESCO/ESA/PACE 

On-bill financing is a financing model that gives small businesses the opportunity to reduce the 

upfront costs for energy-efficiency investments to zero. The approach stretches out the financing 

costs over a long enough period of time and uses low enough interest rates that the project can 

actually lead to positive cash flow while also seeing lower utility bills right from the start. 

 

Property Assessed Clean Energy (PACE) is a financing program secured by property lien and repaid 

via a special property tax. The program is provided to commercial and residential property owners 

to finance energy efficient retrofits such as efficiency measures and small renewable energy 

systems. Property owners then repay the financing over (e.g. 20 years) through an annual 

assessment on their property tax bill. 

 

PACE financing is well thought of and accepted in many parts of the energy eff iciency industry 

due to its ability to overcome several barriers to the adoption of energy efficiency improvements. 

Barriers are overcome partly because the loan is attached to the property and not the tender. The 
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 China Greentech Initiative – China’s Green building Financing 
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loan therefore transfers with ownership of the building, enabling owners to take on longer 

payback projects with greater energy savings. Tying payment to the property also solves credit 

and insurance issues. PACE helps with the owner/tenant split incentive problem because owners 

are allowed to pass property taxes on to tenants who benefit from the actual reduced energy 

costs. 

 

ESCO as a “business that develops, installs, and arranges financing for projects designed to 

improve the energy efficiency and maintenance costs for facilities over a seven to 20 year time 

period.” The model originated in the U.S. and is now gaining traction in other parts of the world as 

well. 

The ESCO model was primarily founded to support business with the public sector – and still exists 

primarily because of this sector. It is estimated that ESCOs in the United States currently do 90% 

of their business within the 21% of commercial space that is publicly owned. Since 79% of 

commercial space is in the private sector, it would seem that there should be pote ntial for the 

ESCOs. It has however been difficult for the ESCO financing model to catch on in the private sector 

due to long payback periods (the nature of economy works against relying on long payback 

periods as decision makers cannot firmly project long-term revenue). Availability of credit and 

split incentives (creating challenges among certain responsibilities related to expenses and 

contract periods between owner and tenant). 

 

As a result of the economic climate in the western countries, the ESCO model is expected to grow 

at a moderate pace as many governments have chosen a no spending policy. Meanwhile ESCOs 

are expected to see tremendous growth in the developing countries due to strong government 

support. 

 

Energy Service Agreement (ESA) structures allow a contract to be negotiated between two parties 

without the need for enabling legislation. ESAs offer a clear structure for outside capital to finance 

the energy savings potential of a building - for in return to earn a risk adjusted profit via the 

energy savings of a retrofit project. 

 

Emerging project integrators are showing traction with the ESA model, and there are examples of 

institutional scale partnerships (e.g. large public pensions and leading labor groups). It’s believed 

that that the ESA model will grow as more large institutions apply their capital. Moreover it’s 

believed that ESA will be the most prominent retrofit finance structure for the commercial and 

institutional market. It is expected to evolve and scale on its own without the influences of 

external factors such as legislation and subsidy. Although these government incentives are 

welcomed as helping attributes to the model from time to time 33.  

                                                                 
33

 Collaboration between Deutsche Bank Climate Change Advisors and the Rockefeller Foundation, “ United States Building Energy Efficiency Retrofits - 

Market Sizing and Financing Models”, 2012 



GREEN BUILDINGS 
 
 

 
THE GLOBAL CLEANTECH REPORT 2012   54 
 
 

Regional 

Africa 

The market for green buildings in Middle East 

and Africa is expected to grow close to 500% 

between 2010 and 2015 – Representing a 

total market size of $35 billion by 2015. 

The Middle East and the African continent are 

generally seen as developing economies 

considering green building initiatives and 

development. Some of the most prominent 

factors hereto are: lack of awareness on the 

importance and the potential of energy 

efficiency improvements, lack of financing, 

lack of qualified personnel and insufficient 

energy service levels. Although some 

developing countries have enacted legislation 

on energy efficiency in buildings –these don’t 

have any impact before there is a right 

balance between the above mentioned. 

 

In African States 75% percent of commercial energy is consumed in urban areas, 80% of all waste 

is generated from cities and up to 60% of carbon dioxide (CO2) emissions emanate from cities. 

Meanwhile, there is rapid urbanization in Africa with a slum population of around 200 million 

(61,7% of the continent’s urban population). Africa’s intense development pressure, the resulting 

rapid urbanization and generally carbon intensive energy production, leaves the built 

environment under particular pressure to reach an acceptable sustainability level. Building 

operations are estimated to being responsible for 56% of energy used in Sub- Saharan Africa by 

buildings alone. This is an urgent matter considered no longer to be underestimated by decision 

makers, the building industry and building professionals. At the ‘Green Buildings World Africa 

2012’ conference, it was also highlighted that the African continent should start buying into 

international green building standards and to not only rely on foreign investment. Furthermore, 

finding sustainable partnerships in the public and private sectors would increase the success rate 

of green building projects in Africa 34 35 36. 

Drivers 

The main driver in South Africa is the  economic incentive of generating savings on the energy bill. 

Locally the government is offering tax rebates to businesses that are able to cut 10% of their 

energy consumption37. 

                                                                 
34

 United Nations Human Settlements Programme – Conference on PromotingGreen Building Rating in Africa 
35

 Nairobi Declaration on Green Building for Africa – Conference on Green Building Rating Systems in Africa 
36

 Engineering News – Partnerships vital to advancing Africa’s green-building sector 
37

 blog.builddirect.com – Green Building in Africa 

Figure 19 - Middle East & Africa market 

break down 

Source: MEC Intelligence analysis 

 

Qatar 
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Legislation 

A new ‘National Building Regulations and Building Standards’ has been enforced in South Africa 

(November 2011). All new buildings will have to use solar water heaters, heat pumps or similar 

technologies, while ceilings, walls and windows will have to meet minimum requirements in 

insulation, to minimize heating in winter and cooling in summer. Buildings will also have to be 

fitted with energy-efficient heating, air conditioning and mechanical ventilation systems. 

The new regulations are defined in the South African Bureau of Standard’s SANS 10400 XA 

standard, and will be enforced under terms outlined in the National Building Regulat ions and 

Building Standards Act 38 39 40. 

 

South Africa Green Building Certification Status 

 2 certified LEED buildings / 5 registered (2012) 41 

 16 Green Star LEED buildings (2012)42 

 

Middle East 

The United Arab Emirates (UAE) are the leaders in Middle East concerning initiatives to promote 

green building practices through various guidelines and regulations. The UAE has made great 

progress in this regard over the last five years. The government has also demonstrated 

commitment to support this movement through new regulations, directly related to the 

achievement of more sustainable buildings and developments. This has enabled the country's 

extensive construction industry to lead by example.  

The UAE is not alone and other countries in the region are moving forward as demonstrated by 

Green Building Councils emerging in Saudi Arabia, Qatar, Oman, Jordan, Egypt and Lebanon. 

Over the past couple of years Turkey has also begun to see some activities in relation to energy 

efficient building. Though Turkey have mandatory labeling and certification programs in place 

they are lacking eco-materials, know-how on eco-labels, funding (lack of investment and financial 

support from the government), incentives (developers may not find it profitable to increase 

energy efficiency), conservative nature of construction industry (voluntary adoption of new 

technologies is low), and there are no on site audits for LEED and BREEAM projects, lack of 

appropriate instruments (like tax rebates)and lack of appropriate instruments (like tax 

rebates)4344. 
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 Green Business Guide – Regulating energy efficiency tax incentives  
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 Climate Action –  South Africa to launch pioneering ‘green building’ law 
40

 mediaclubsouthafrica.com – Green buildings now the law in South Africa 
41

 U.S. Green Building Council – Registered Project List 
42

 Urban Earth – Green star SA rating tools for buildings 
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 AME info – Inaugural Green Building Middle East Summit and Expo in Abu Dhabi to discuss 'green direction' for region  
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Asia 

The market for green buildings in Asia Pacific is 

expected to grow more than 435% between 2010 

and 2015 – representing a total market size of 

$321 billion by 2015. 

The leading building energy efficiency markets in 

Asia Pacific are China, Japan, India, South Korea, 

Singapore and Hong Kong - the main reason being 

government support and market stakeholder 

commitment to building energy efficient. Japan 

has made progress but with much less 

government support and stakeholder 

commitment. Indonesia and Malaysia are in the 

initial stages of developing the market for energy 

efficient buildings and are facing high growth 

potentials in the future. 45 

 

Stakeholders 

 Governments. They are major influencers on the development of the green buildings 

market by providing large investments and creating regulations and incentives. Also many 

governmental offices need to be transformed into green buildings because of regulatory 

requirements; as a result the government sector is key to growth. 

 Non-government associations and green building councils. They develop incentives to 

drive the green building market. 

 Commercial, residential and office buildings. These are major markets as building owners 

and tenants increasingly require the potential savings of utilizing energy efficient 

initiatives and equipment. 

 Financial markets. The green building market attracts large investments for both 

government and non-government projects. 

 Green building rating systems. Most rating systems are designed by non-government and 

non-profit associations. These serve to educate the market stakeholders and certify 

buildings that have implemented green features. 

Japan 

Drivers 

Japan’s residential electricity rates are around double the price of those in the U.S. As a result , the 

Japanese people have long had a natural incentive to use electricity as efficiently as possible. 

Moreover, Japan has long suffered from scarce resources, and therefore has a tradition of 

building efficiently using energy efficient building materials that lasts.  

After the earthquake incident in 2011 (closing down the majority of nucl ear power plants), the 

focus on energy efficiency is even greater. 

                                                                 
45

 Frost & Sullivan – Green Buildings – A Strategic Analysis of the Asia Pacific Markets  

Figure 20 - Asia Pacific green building 

market break down 

Source: MEC Intelligence analysis 
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Furthermore, the Japanese government has set a goal of 25% carbon emission reduction by 2020. 

To achieve this, the government provides financing of up to JPY 2.5 million ($31.350) through the 

‘Housing Loan Corporation’. Moreover regional governments across the country have mandated 

the use of CASBEE (the Japanese equivalent to LEED), or have created incentive programs to help 

promote its adoption. E.g. Osaka City and Nagoya City will subsidize highly rated projects, 

Kawasaki City provides lower interest rate home loans, and other cities provide some flexibility in 

the building permit and review process4647. 

 

Legislation 

There are few top-down, mandatory green building regulations in Japan, although Japan has seen 

an increase in sustainable buildings. The few regulations that are present mostly concern larger 

businesses and their floor space related to total energy consumption end carbon dioxide 

emissions. 

 The ‘Anti-Warming Act’ serves the goal of reducing emission of carbon dioxide in the 

business and home divisions. To achieve the targets of the Kyoto Protocol, emissions have 

to be reduced by 6%. More specifically, companies shall take measures for reducing 

emission caused by business activities and for supporting countrywide reduction efforts 

by providing necessary information 

 The ‘Act on the Energy Saving’ is implemented to optimize energy efficiency in business 

consuming energy more than 1.500kl (crude oil equivalent). Instructions are introduced in 

case of insufficient energy saving measures of large buildings (total floor space more than 

2.000m2). And small and medium-sized buildings must report their measures for energy 

saving 

 The ‘Environment Securement Regulation’ specifies an emissions trading option for large 

businesses that have consumed energy equal to or larger than 1.500 kl (crude oil 

equivalent) over the duration of one year 48 49. 

 

Japan Green Building Certification Status 

 16 certified LEED buildings / 21 registered (2012)50 

 193 certified CASBEE buildings (2011)51 

 

China 

Drivers 

China adds over two billion m2 of new floor space annually (representing half the world’s 

construction market). By 2030, over one billion people will live in Chinese cities putting enormous 

strain on natural resources and the environment as the average Chinese citizen will consume 
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more and more energy for heating, cooling and electronic appliances in general. By 2030, urban 

China is expected to consume 20% of the global energy. As a result of scarce resources the 

Chinese government has a large interest in saving energy where possible. Green buildings are 

believed to be China’s biggest area of interest for energy savings. 

In China, energy efficient buildings are perceived as good business for all stakeholders. Consumers 

are willing to pay more for green buildings and savings can translate into short payback periods 

for owners. The government has also identified, that promoting energy efficient buildings (with 

various incentives) are the most economical way to cut down on CO2 emissions. 

 

Energy efficient building materials only represent 5% of the total green building market due to a 

number of inhibitors such as incomplete standards and supply chain practices. The market is in its 

early stages, but is commonly believed to be a future $92 billion market. One of the first initiatives 

to open this market comes from the Chinese government offering subsidies to motivate 

innovation and adoption of energy efficient building materials.  

Private companies have good market access with only few restrictions from the government, 

although domestic developers are generally preferred over foreign when it comes to public and 

residential buildings. 

 

There is a large potential for the ESCO Industry in China. Currently, 95% of buildings in China are 

classified by the government as "high-consuming”. Chinese buildings are consuming 2 to 3 times 

more energy per square foot than North American and European buildings. To address this 

problem the Chinese government has created policies and subsidies to promote ESCOs by offering 

funding to energy management contracts52 53. 

 

Legislation 

China’s 11th five-year plan requires for increasing the efficiency of new structures by 50%, over 

pre-code buildings - or 65% in urban areas like Beijing and Tianjin. Some of the areas where the 

11th five-year plan made some major improvements were within:  

 Compliance with national building codes (raising from 5% 2001 to almost 100% in 2010 

 A program to reform urban district heating in northern China 

 Energy audit/management program covering government office buildings and commercial 

buildings larger than 20.000 m2 

 Promotion of energy efficient lighting products leading to an estimated 3,2 billion kWh in 

energy savings 

 Guidelines and subsidies for rural and urban demonstration projects 

 Subsidies for energy efficient retrofit market and funding to energy ESCOs to execute 

energy management contracts 

 

Building on top of the 11th five-year plan, is the 12th five-year plan, where building energy savings 

will continue to contribute to new reduction targets:  
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 The government is expected to enhance enforcement of national building energy codes 

beyond urban areas 

 Eventually all new buildings will have to live up to a 65% energy reduction over pre -code 

buildings 

 Energy quotas may be introduced for large public buildings 

 New building materials (green building materials) have been indicated to receive 

subsidies to motivate innovation and adoption5455 

 

Trends 

The market for building energy efficiency is still in its emerging stage and faces major hurdles. The 

main problem is that current building standards in China lag behind those in developed countries, 

particularly in terms of thermal envelope and building lifespan. The technical capacity for building 

energy efficiency among property developers and contractors are also relatively low. As a result 

the Chinese government is eager to collaborate with foreign companies to increase domestic 

capacity to improve building energy technology. This presents an opportunity for foreign 

companies to collaborate with local governments in China. However, local governments are less 

interested in companies whose only goal is to sell products or services. Companies providing total  

solutions that save energy and reduce carbon emissions are more likely to be successful in 

developing relationships with local governments that pave the way for future projects.   

 

Energy Efficient Technology 

There is a range of potential energy efficiency solutions, but many remain financially unattractive  

without policy support. Though local and central governments are issuing building energy 

efficiency mandates and subsidies, builders and developers lack strong economic incentives to 

push green buildings into the mainstream. Very few solutions are therefore currently feasible, and 

the market share of non-efficient solutions is growing. 

Some of the most interesting government incentive trends in supporting energy efficient building 

are mentioned below: 

 

 HVAC 

Property developers face up-front costs being 30-50% higher than conventional 

equipment; payback periods of 7-10 years; and uncertain lifecycle costs given varying fuel 

and power prices. The government is setting strong targets to promote energy efficient 

HVAC solutions and provides subsidies for certain technologies. These policies are 

currently insufficient, as some technologies lack sufficient support 

 Lighting 

Lighting accounts for over 20% of overall building energy use. Retail, office and residential 

buildings are the largest lighting opportunities and are expected to account for 60% of the 

market in 2020. The Chinese government’s efficient lighting plan could save 190 billion 

kWh annually, which is equal to 2% of forecasted electricity demand in 2030. The growth 
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of LED technology is expected to be driven by price declines of 30% per year through 2015 

and 10-15% through 2020. 

 Building Envelope 

The government is also promoting mandatory installation of insulation on building 

exterior walls, which will stimulate market growth and provide a simple solution to energy 

waste. Unfortunately, lower cost technology solutions are limited and high cost solutions 

prevent adoption, particularly in residential buildings which are most sensitive to upfront 

cost. Another inhibitor to the advancement of energy efficient building envelope solutions 

is multiple building owners, which makes consensus difficult to obtain when determining 

whether or not to implement green building measures 56. 

 

China Green Building Certification Status 

 173 certified LEED buildings / 538 registered (2012)  57 

 200 three-star-certified (2011)58 

 

India 
Drivers 

China and India are likely to represent about 30% of all Asian certified green new construction by 

2020. 

India largely depends on imports for its fossil fuels, which is why the government is very 

interested in incorporating green practices to optimize energy use. Government and utility 

incentives and rebates are increasingly important as drivers of efficiency.  

The private sector is the major driver for India’s green-building construction. In a survey by 

Johnson Controls (asking executives in the commercial, industrial and institutional sectors), 53% 

of respondents said they planned to pursue green building certification in the next year, either for 

new construction or for existing buildings. 

A significant driver is that green buildings bring about a differentiation factor, which developers 

can leverage for brand-building, quality improvement and commanding a premium for their 

spaces. Moreover, it is therefore commonly known (in the private building sector), that energy 

efficient buildings bring about energy savings of 20 to 30%59 60 61 62.  

 

Legislation 

The ECBC (Energy Conservation of Building Code) brought out by the Ministry of Power, India, 

provides the standard guidelines for construction of energy efficient buildings in India. There are 

talks of making the ECBC standard mandatory for all buildings within the next 5 years. During the 

development of ECBC, analysis indicated that ECBC-compliant buildings may use 40 to 60% less 

energy than similar buildings being designed and constructed at that time in India (2007).  
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The Energy Conservation Building Code (ECBC) is a document that specifies the energy 

performance requirements for all commercial buildings that are to be constructed in India. 

Buildings with an electrical connected load of 500 kW or more are covered by the ECBC. The 

building code state design norms and performance requirements within: Building envelope (walls, 

roofs, and windows), Lighting system, HVAC (chillers and air distribution systems), Electrical 

systems, Water heating and pumping systems and solar power systems.  63 

The code provides three options and levels of compliance: 1) Compliance with the performance 

requirements for each subsystem and system, 2) Compliance with the performance requirements 

of each system, but with tradeoffs between subsystems, and 3) Building-level performance 

compliance. 64 

 

India Green Building Certification Status 

 195 certified LEED buildings / 1.262 registered (2012)  65  
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Australia 

Drivers 

In the Australian building sector it is commonly understood, that building green brings profits in 

the long run. According to a study done by BCI Australia66, 65% of industry specialists agree that 

the impact of green buildings will have ‘significant’ or ‘some’ impact on the industry on future 

projects. This is also backed by the fact that client demand for green buildings is  rated as a top 3 

driver for energy efficient building growth in Australia 

The Australian government has long been an active player in promoting energy ef ficient buildings. 

In 2002 the Green Building Council of Australia (GBCA) to develop a sustainable property industry 

and drive the adoption of green building practices.  

From 1 July 2012, qualified businesses that invest in improving the energy efficiency of their 

existing buildings will be able to apply for a Tax Break. Businesses will be able to claim a bonus tax 

deduction of 50% of specified capital expenditure invested in energy efficiency improvements to 

the existing building. To be eligible for the tax break, the building must achieve an improvement 

in energy efficiency from 2 stars or lower to 4 stars or higher between 1 July 2011 and 30 June 

20156768. 

 

Legislation 

In Australia, the Building Energy Efficiency Disclosure Act 2010 requires most sellers or lessors (of 

office space of 2.000 square meters or more), to obtain and disclose an updated energy ef ficiency 

rating at the point of sale, lease, or sublease. The most common rating is NABERS, a government-

run benchmarking tool that evaluates a building’s energy, water, indoor environment, and waste 

characteristics. Owners also obtain a Building Energy Efficiency Certificate (BEEC), which provides 

a detailed energy profile697071. 

 

Australia Green Building Certification Status 

 3 certified LEED buildings / 11 registered (2012)  72 

 320 certified Green Star projects / 480 registered (2012)73 
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Europe 

The market for green buildings in Europe is 

expected to grow close to 180% between 2010 

and 2015 – Representing a total market size of 

$563 billion by 2015.  

 

New buildings and major renovation in the 

European Union will be “nearly zero energy” by 

2021. Regulatory support has begun, and will 

increase with updates to National Energy 

Efficiency Action Plans.  It is expected that 

certified green building space will increase 

from less than 1% in 2010, to more than 2% in 

201674. The largest energy efficiency markets 

are in Germany, U.K. and France, comparable 

to the combined market of the rest of Europe. 
Source: MEC Intelligence analysis 

 

The EU Energy Performance of Buildings Directive 

The EU has introduced legislation to ensure that they consume less energy. A key part of this 

legislation is the energy performance of Buildings Directive (Directive 2002/91/EC, EPBD), first 

published in 2002, which required all EU countries to enhance their building regulations and to 

introduce energy certification schemes for buildings. 

 

To support EU countries in this task, the Concerted Action75 (CA) EPBD was launched by the 

European Commission to promote dialogue and exchange of best practice between them. The key 

aim was to enhance the sharing of information and experiences from national adoption and 

implementation of this important European legislation. The Directive was further developed in 

2010 (Directive 2010/31/EU)76, meaning that EU member states faced new tough challenges. 

Foremost among them moving towards new and retrofitted (nearly-zero) energy buildings by 

2021 (2018 in the case of Public buildings). The Directive requires member states to set minimum 

energy performance levels for both new builds and retrofits. The performance levels are 

calculated individually by the member states according to certain given methodologies. A member 

state is not required to set minimum energy performance requirements that aren’t cost effective 

over the estimated economic lifecycle of a building. When realistic targets are set, member states 

then have to take necessary measures to ensure achievement of the set goals for energy use 

reduction. 
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Stakeholders 

Building Owners 

In the U.S., studies77 demonstrate that green buildings do not need to cost much more to 

construct than less efficient buildings, particularly after incorporating government incentives. 

Although similar studies aren’t conducted in EU – the circumstances for the cost of green 

buildings in the EU are much the same as in the U.S. 

 

Building Tenants 

In the EU, tenant demand for greener workplaces continues to be among the strongest drivers in 

the move towards more sustainable real estate. First priority is the financial bottom line. Utility 

charges are typically among the top operating expenses for buildings, and studies document 

energy savings for green buildings average 30% over conventional buildings. 

Another factor for companies/tenants is the rising need to report on their social achievements, 

including on the environment. Corporate sustainability reporting has been adopted by most of the 

world’s major corporations. 

 

Property Developers 

Growing tenant demand to lower operating costs and increasing worker productivity and 

reputational issues forces the real estate sector to adopt efficient building techniques.  

 

Manufactures, Suppliers, and Energy Service Companies 

As mentioned earlier, at present, ESCOs are experiencing moderate growth due to the current 

economic recession and the consequent zero spending policies of many states. In the near future 

these policies are likely to be lifted towards executing the revised 2010 EPBD, (and its goal of 

moving towards new and retrofitted nearly-zero energy buildings by 2020). As a result green 

building manufacturers, suppliers and ESCOs are expected to see a major increase in market size.  

At present less than 1% of Europe’s 30 billion square meters of building space is green-certified. 

And less than 1% of existing space is nearly zero energy. To meet EPBD demands ESCOs are 

expected to play a large role in the energy efficiency industry in Europe. The ESCO market is 

forecasted to increase from $11,9 billion in revenue in 2010 to $18,4 billion by 2016, representing 

a 7,5% compound annual growth rate (CAGR).  

 

Financial Institutions 

The Energy Performance of Buildings Directive (EPBD) mandates that member states must draw 

up a list of existing and proposed financial measures and incentives for promoting energy 

efficiency in buildings. The list should be updated every three years and submitted to the 

Commission. As a result many different financing models and schemes exist in each member 
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state. Most are driven by governments involving private financial institutions who assist in the 

executing of financial handlings. 

 

Governments / EU 

Having recognized the advantages of green buildings, national governments and the EU have 

mandated higher efficiency standards for new construction and renovations. Stricter government 

regulation in the EU is likely to be the main reason for green buildings to become the de -facto 

standard for new and renovated buildings in 10 years. The EU Energy Performance of Buildings 

Directive of 2010 (EPBD 2010) is likely to make “near-zero” energy buildings mandatory by 202178. 

 

Non-Government Institutions / Certification Systems 

The numbers of certification systems have increased globally in the last decade, although their 

usage remains limited outside the UK and the U.S. Nonetheless, they help facilitate the move to 

greener buildings by enhancing the transparency of building operating costs and other 

sustainability metrics79. 

 

UK 

Drivers 

Government has set a legally binding target to reduce the UK’s carbon emissions by at least 80% 

by 2050. As emissions from buildings currently account for 36% of total UK GHG emissions, 

governmental initiatives towards more energy efficient buildings are bound to e merge to achieve 

this goal. 

 

According to the British Committee on Climate Change, there is scope for emissions reductions by 

2030 (relative to 2007) of 74% in buildings alone. This could partly be done through increased 

home insulation (in particular solid wall insulation), widespread deployment of heat pumps in 

residential and non-residential sectors, energy efficient appliances and lighting. 

UK’s Green Building Council (GBC) has also proposed that it to be possible (for the UK built 

environment) to achieve a 50% cut in carbon over the next decade. To do so GBC has proposed a 

so called ‘Industry Business Plan’80 that aims to develop a range of practical and profitable 

products and services to improve energy efficiency in the built environment. This will happen by 

bringing together a cross section of people to develop scenarios for future built environments, 

and determine a range of strategic options for the industry. The plan is in its initial phases and is a 

driver for future activities in the UK. 

UK’s ‘Energy Act 2011’ includes a program known as the ‘Green Deal', which intends to reduce 

carbon emissions cost effectively by revolutionizing the energy efficiency of British properties. The 

Green Deal eliminates the need to pay upfront for energy efficiency me asures and instead 
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provides reassurances that the cost of the measures should be covered by savings on the 

electricity bill8182. 

 

Legislation 

Since October 2010, new building regulations have required property developers to achieve a 25% 

reduction in carbon emissions on new buildings. These changes are part of the Government’s 

wider objective of achieving zero carbon emissions from all new buildings by the end of the 

decade. Below are some of the government’s legislative initiatives: 

 Government has set a legally binding target to reduce the UK’s carbon emissions by at 

least 80% by 2050 based on 1990 levels 

 On January 31 2012, the Government announced new proposals to tighten up Building 

Regulations from 2013 as an intermediate measure towards adopting the 2016 definition 

of zero carbon. The measures would tighten the CO2 targets for new buildings to a 44% 

emissions reduction and introduce a specific energy efficiency target for new homes 

 Government is proposing that when existing homes undertake building works such as 

extensions, loft and garage extensions they should be required to invest in energy 

efficiency improvements, financed through the Green Deal. These changes would come 

into force from October 2012, when the Green Deal launches. The same requirement 

would come into effect for non-domestic buildings from April 2014 

 Standards for new non-domestic buildings are more ambitious, and are likely to require 

renewable energy generation technologies, such as solar panels, being integrated into the 

building, as well as improvements to the building fabric83 

UK Green Building Certification Status 

 16 certified LEED buildings / 40 registered (2012)84 

 110.000 BREEAM-certifications (2011)85 

 

Russia 

Drivers 

In Russia the building sector is aggravated by huge heat losses that reach up to 60% of net energy 

consumption. 

Russian policymakers are beginning to question the increasing economic, social and 

environmental toll caused by Russia’s inefficient, resource intensive, increasingly obsolete 

building stock. It is in this context that a growing number of experts in Russia now see green 

buildings as an effective and cost efficient long-term solution. 

Former president Medvedev has acknowledged that Russia’s per capita consumption of energy is 

three times more than that of the EU and 2 times that of the US and has committed Russia to 

improving its energy efficiency by 40% by 2020. 
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The building sector is to play a crucial role in achieving this goal. According to a McKinsey report86, 

energy saving in buildings is Russia’s most substantial energy saving and emissions-reducing 

reserve with a potential energy saving of up to 13%. 

Currently the Russian Green Building Council (RuGBC) is the main driving force behind the green 

building movement in Russia as well as increasing activity level and interest towards energy 

efficient buildings.87 

 There are a surprising number of successful local green building conferences, forums and 

seminars. 

 As interest and awareness have grown, there has been a proportional increase in the 

availability of energy efficient and environmentally friendly building materials and 

technologies on the local market. 

 A rise in the number of announced green building projects, including several very large, 

mixed-use urban developments in or near Moscow that will be designed, constructed and 

operated in compliance with major international green building rating systems88 89. 

 

Legislation 

There are currently no government incentives. The private sector and RuGBC is solely responsible 

for developing the green building market. 

The first signs of governmental activity were indicated February 2012, where the Russian Energy 

Agency (REA) held a round table meeting on regulatory and legal mechanisms to enhance energy 

efficiency in buildings90. The IEA is working jointly with the Russian Energy Agency on a report 

(due fall 2012) focused on enhancing energy efficiency in buildings. 91 

 

Russia Green Building Certification Status 

2 certified LEED buildings / 14 registered (2012)92 
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Germany 

Drivers 

As one of the only countries in the world the Germany aims to reach zero CO2 emissions on 

buildings by 2050. To reach this bold ambition a large scale renovation program of existing 

buildings is required to reduce energy consumption sufficiently. 

The German government is not alone on the matter of building green. Real estate managers and 

owners are increasingly recognizing the importance of investing in energy efficiency. Recent 

research indicates that +50% of real estate managers/owners aim to take action in reducing 

energy consumption and +40% are willing to accept payback periods of more than 6 years. One of 

the main drivers behind these trends is mainly related to increasing energy and building material 

costs. 

 

Germanys short term goal is to reduce both heat demand and CO2 emissions for buildings by 20% 

(from 2010-2020). To motivate these savings the government offers subsidies (in the billion euro 

range) over the next few years for renovating buildings with better insulation and more efficient 

heating. The ‘CO2 building renovation program’ is a funding program for energy-efficient 

construction and renovation projects that promote the development of renewable energies. 

 

Both the government and the private sectors are interested in progressing energy efficient 

solutions in general. As a result the market for energy and resource efficiency was about $53 

billion (2010) – and is expected to grow 6,5% pa until 2020. One of the leading causes to this 

growth is expected to be related to construction, including energy services, renovation and new 

high-efficiency buildings93 94 95. 

Legislation 

Some of the key policies regarding building energy efficiency in Germany are 96: 

 For new buildings the annual primary energy consumption is not allowed to exceed the 

value of a pre-defined reference-building 

 And the minimum requirements concerning the transmission-heat-loss based on the heat 

transmitting surface area have to be met 

 For existing buildings (in case of a major renovation or expansion) exterior components 

may not exceed minimum requirements concerning the transmission-heat-loss 

 And the above mentioned requirements for new buildings are not allowed to be exceeded 

by more than 40 percent 

Germany Green Building Certification Status 

 27 certified LEED buildings / 139 registered (2012)  97 

 273 certified DGNB buildings / 132 registered (2011)98 

 25 certified BREEAM buildings (2011)  99 
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France 

Drivers 

France has instituted a national energy plan called the “Grenelle de l’Environnement” that aims to 

establish France as the least carbon-intensive country in the European Union.  Already, a quarter 

of new construction in France requests green building certification.  

To achieve this goal the French government has implemented tax incentives.  

For example:100 

 New high energetic performance buildings could be exonerated of real estate taxes for 30 

years 

 Other tax incentives include tax credits (from 15% to 50% of total cost) for renewable 

energy equipment, energy efficient heating systems, heating pumps, heating system 

regulators, and insulation materials 

 The ecological zero interest loan (Eco PTZ) is encouraging individuals to undertake 

renovation work costing up to $39.000 

 The ecological social housing loan, aimed at social housing landlords aims to begin work 

on renovating 800.000 social housing units by 2020 

 Sustainable development tax credits, grant-aid from the national housing agency ANAH 

and local authorities as part of their Agenda 21 program, zero-interest loans for 

acquisition and renovation etc101102. 

 

Legislation 

Mid 2010 France passed a major bill known as the “Grenelle 2” which defines the French 

sustainable development strategy for years to come. Because French emissions have been low 

due to the extensive use of nuclear energy, France is being challenged internationally to curb its 

emissions beyond current goals.   

Grenelle 2 makes great improvements regarding the energy efficiency of buildings. Currently, 

emissions from buildings account for around 18 percent of French greenhouse gas emissions. The 

new law sets a target of reducing the average energy consumption of buildings nearly 40 percent 

by 2020, and puts a focus on advanced energy performance for both old and new buildings. New 

buildings built after 2012 are to consume less than 50 kilowatts per square meter, and those built 

after 2020 must be “energy positive” (producing more energy  than they consume). As of 2013, old 

buildings must be renovated at a rate of 400.000 buildings per year, with the renovation of public 

buildings starting before the end of 2012. The government aims to reduce the energy 

consumption of public buildings by at least 40 percent and to cut their greenhouse gas emissions 

50 percent by 2020. 103 
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France Green Building Certification Status 

 3 certified LEED buildings / 19 registered (2012)  104 

 150 certified HQE buildings / 450 registered (2010)105  
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North America 

The market for green buildings in North 

America is expected to grow close to 300% 

between 2010 and 2015 – Representing a 

total market size of $425 billion by 2015. 

 

Key Stakeholders 

There is an increasing interest and a 

momentum being generated towards energy 

efficient building in the U.S and Canada. It is 

said that many in the real estate community 

are beginning to sense that energy efficient 

building represents a big change in the 

market. This change results from initiatives 

promoted by key stakeholders who are: 

 The real estate business. Building 

owners and tenants requesting 

economic savings on energy. 

 Governments.  Changing patterns of government policy and regulation. 

 Nongovernmental organizations. Creating energy rating standards such as LEED. 

 The financial sector (developing and offering various financing models). 

 

In Mexico housing needs, corporate social responsibility strategies, tourist developments and 

general urban growth are all helping to create a greater interest for energy efficient buildings. 

While in Mexico many buildings and residences already utilizing some green building initiatives 

such as energy efficiency and water conservation. It is evident however that the widespread 

institutional drivers that exist in the U.S. and Canada do not yet exist to the same extent here.  

 

The most prominent stakeholders in Mexico are considered to be: 

 Government (Mexico City currently is considering their first green building legislation)  

 Mexico’s National Housing Commission (is working on defining regulations for homes to 

receive government subsidies to incorporate water and energy conservation 

technologies) 

 The financial sector (a “green mortgage” program (“hipoteca verde”) will increase the 

amount of credit available towards the purchase of a home and grant longer mortgage 

repayment terms for homes that integrate “green” elements)  

 The National Energy Savings Commission 

 The tourism industry (has great potential to introduce green products and build strong 

markets for green building as Mexico will see a significant increase in vacation homes and 

tourist developments targeting people from the United States, Canada, and elsewhere, 

Source: MEC Intelligence analysis 

 

Figure 22 - North America market break down 
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who will seek properties with air conditioning and other features that can drive up energy 

demand) 106 

 

USA 

Drivers 

In the U.S. roughly 89 million new or replacement homes will be built over the next 30 years to 

keep up with population growth. As oil resources are becoming scare , there is a global interest in 

cutting down on energy consumption where possible.  As U.S. buildings consume about 40%  of 

produced energy there is a great national interest in reducing the energy consumption in 

buildings. According to U.S. department of energy, contemporary energy codes could save about 

330 Trillion BTU by 2030, almost 2% of total current residential energy consumption. There would 

also be comparable savings in consumer energy bills, air pollution and greenhouse gas emissions. 

Those savings help the state economy by putting more money in consumers’ pockets and 

reducing environmental costs to the state and its industry. 

To motivate the building sector to build green, various governmental incentives have been 

launched. E.g. U.S. Department of Energy (DOE) has launched the ‘State Energy Program’ (SEP) 

the purpose of which is to distribute $3,1 billion amongst the states to endorse energy efficient 

buildings. Furthermore, DOE will award $28,5 million in competitive grants to 12 states. Of this 

amount, $25,5 million is for building retrofits – making existing buildings more energy efficient. 

 

Another incentive is put forward by the U.S. Federal Energy Policy Act of 2005 (EPACT), who 

established a tax deduction for energy efficiency improvements to commercial buildings. A tax 

deduction of $1,80 per square foot is available for projects that make improvements which 

reduce the building’s total energy and power cost by at least 50% as compared to minimum 

requirements set by ASHRAE Standard 90.1-2001. 

U.S. building owners also perceive green buildings to be good for business. According to a market 

study by McGraw-Hill Construction107, building owners surveyed said that green projects reduce 

operating costs by 13,6% on average for new buildings and 8,5% for retrofits. Furthermore an 

increase in building value by 10,9% for new buildings and 6,8% for retrofits, plus an increased 

return on investment by 9,9% for new buildings and 19,2% for retrofits 108 109 110. 

Legislation 

Energy codes are becoming more stringent in the U.S. The two most commonly referenced energy 

code baselines are ASHRAE 90.1, (by the American Society of Heating, Refrigeration and Air 

Conditioning Engineers), and the International Energy Conservation Code (IECC), (by the 

International Codes Council). Both codes are revised on a 3-year cycle. 

In January 2009, the DOE determined that all states must have energy efficiency building codes in 

place that meet or exceed ASHRAE 90.1-2004. As of now more than 40 states and the District of 
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Columbia have adopted a version of the energy building code, but many of these are still using old 

versions of the code. 

 

Progressive communities and states are adopting “stretch codes”. For example, the voluntary 

Massachusetts “Stretch” Energy Code for commercial construction is designed to be 20% more 

stringent than the state’s baseline code, which is based on the above mentioned IECC.  

A number of states and municipalities have begun requiring building energy audits or 

benchmarking in certain instances.  For example, California recently enacted a law (AB 1103) that 

requires commercial buildings to release water and energy benchmark data and ratings for the 

previous 12 months to parties in commercial real estate transactions involving the sale, lease or 

financing of a building.  The law is expected to go into effect in the second quarter of 2011.  

Similar laws have been enacted in Washington D.C. and Seattle 111 112. 

 

Trends 

 Green building will continue to benefit from the Obama Administration’s strengthened 

focus on greening the executive branch, with its commitment to a minimum of LEED Gold 

for all federal projects and focus on major energy-efficiency renovations 

 The focus of the green building industry will continue its switch from new building design 

and construction to greening existing buildings. One fast-growing LEED rating system the 

past two years has been LEED for Existing Buildings Operations and Maintenance (LEED-

EBOM), with cumulative floor area in certified projects now greater than in new 

construction 

 Zero Net Energy buildings (a building with zero net energy consumption and zero carbon 

emissions) will become increasingly commonplace, in both residential and commercial 

sectors, as LEED and ENERGY STAR certifications and labels have become too 

commonplace to confer competitive advantage among building owners. Developers of 

speculative commercial buildings will also begin to showcase Zero Net Energy buildings 

 Performance Disclosure will be the fastest emerging trend, highlighted by new 

requirements in California, Seattle and other locations. Commercial building owners will 

have to disclose actual building performance to all new tenants and buyers and in some 

places, to the public at large 

 Green Buildings will increasingly be managed in the “cloud”, as witnessed by the large 

number of new entrants and new products in fields of building automation, facility 

management, wireless controls and information management in 2011113. 

 

U.S. Green Building Certification Status 

 9.210 certified LEED buildings / 21.970 registered (2012)  114 
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South America 

Brazil 

The market for green buildings in South America is expected to grow close to 700% between 2010 

and 2015 – Representing a total market size of $8 billion by 2015. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Drivers 

 The biggest drivers to promote building efficiency are promoted by the Brazilian 

government who has created policies and campaigns to spread awareness and willingness 

to build green. 

 One of such programs is the Accelerated Growth Program (PAC), a strategic investment 

program that combines management initiatives and public works. In its first phase, 

launched in 2007, the program called for investments of US$ 349 billion (R$ 638 billion), 

of which 63,3% has been applied. In 2010, Brazil launched phase two of the Growth 

Acceleration Program (PAC 2), announcing estimated investments of US$ 526 billion (R$ 

958.9 billion) for the period from 2011 to 2014. Similar to the first phase of the program, 

PAC 2 focuses on investments in the areas of logistics, energy and social development, 

organized under six major initiatives where green housing is one of those categories . 

 Announced in March, 2009, “Minha Casa, Minha Vida” is a government program to found 

and promote access to housing for millions of Brazilian families who would hardly have 

access to it otherwise. The goal for the program is to build 1 million new homes within 

2016. To support this goal the federal government has budgeted an investment of 34 

billion BRL, divided into five sub-programs, depending on income level and other special 

conditions. During the project period there will be created more than 1 million new jobs, 

mostly in the construction industry. 

 Big public events (such as Olympic Games 2016 and World Cup 2014) are also expected to 

motivate large investments in the construction business. 

Figure 23 - South America market break down 

Source: MEC Intelligence analysis 
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 The Green Building Council of Brazil (GBC) is working with the Brazilian authorities and 

other Association to include the green building movement in the agenda of 2012: Rio + 20 

Earth Summit. The Earth Summit 2012 will be the fourth Summit of its kind and 

represents another milestone in ongoing international efforts to accelerate progress 

towards achieving sustainable development globally 

 GREEN IPTU (Property Tax) is a tax incentive that offers the possibility to reduce taxes by 

up to 20% over 5 years if the property owner implements a minimum of two ‘green 

building’ infinitives115 116 117. 

 

Legislation 

Brazilian buildings consume 45% of the electric energy generated in the country. According to a 

survey developed by Duffie (1996), standards and codes in energy efficiency can represent 12% of 

energy consumption savings for developing countries over 20 years.  

To pursue those energy savings, the Brazilian Government has taken initiatives to limit and 

control the energy consumption in buildings with a program to classify the energy efficiency level 

of buildings. The program was started in 2007 and will become compulsory 5 years from the 

implementation date. Buildings must live up to a minimum energy efficiency level to achieve 

certification. 

The purpose of this regulation is to provide conditions to certify energy efficiency level of Brazilian 

buildings (commercial and public). The provisions of this regulation apply to buildings with 

minimum total useful area of 500 m2; or when the energy demand is greater than or equal to 2,3 

kV, including conditioned buildings, partially conditioned buildings, and naturally ventilated 

buildings. 

The regulation is divided in three main requirements: Lighting System, Air Conditioned System 

and Building Envelope. The requirements have levels of efficiency that vary from A (more 

efficient) to E (less efficient).  118 

 

Brazil Green Building Certification Status 

 38 certified LEED buildings / 232 registered (2012)  119 

 

 

Mexico 

Drivers 

Mexico set a general target to reduce its emissions by 30% by 2020 (compared to business as 

usual levels). 

To achieve this goal the government has initiated several incentives to motivate more energy 

efficient buildings. One is the development and implementation of successful affordable housing 

programs, like the ‘green mortgage scheme’ (hipoteca verde), which mandates the inclusion of 

green technologies for every loan in the country. Additionally, the city‐scale program called 
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‘Sustainable Urban Developments’ focuses on planning, development and operation of entire 

communities. 

Implemented in 2008, Mexico City’s Climate Action Plan (CAP) is an integrated policy expected to 

impact (amongst others) housing, commercial buildings and governmental offices. Some of the 

initiatives are: The sustainable housing program, The Efficient Home Lighting Program, The 

Sustainable Buildings Program, The Renewable Energy Program, Utility efficiency program. E.g. 

the ‘Utility efficiency program’ aims to change out incandescent light bulbs for CFL’s and to give 

people new energy efficient refrigerators, with on-bill repayment for the refrigerators. The 

Institute for Building subsidies the savings on the electrical bill to finance the initiative120 121 122. 

Mexico Green Building Certification Status 

 21 certified LEED buildings / 167 registered (2012)  123 
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Green Buildings Market Assessment 
 

Green Bui ldings  - Market Assessment 

Assessment 
Criteria 

Attractiveness 

Explanation 
Africa & 

Middle 
East 

Asia Australia Europe 
North 
America 

South 
America 

Government 
Support 

 

 Government support in form of 

various incentives is most common in 
the more economic developed parts 
of the world. 

Addressable 
Market 

 

 In the less developed economic parts 
of the world the addressable market 
is larger as a result of relatively low 
competition on new builds. 

 In the more developed economies we 

see a large retrofit market and at the 
same time more competition on the 
market. 

Solution 
attractiveness 

 

 How profitable energy efficient 

buildings are in relation to economic 
savings on energy consumption vs. 
investment requirements. 

Five-Year Market 
Growth 
Potential 

 

 We can expect to see massive growth 

in all parts of the world. Although the 
biggest growth (in percent) is 
expected to be among the less 
economically developed countries. 

Market 
Accessibility 

 

 In the more closed parts of the world, 

(such as China, parts of the Middle 
East and Africa), parts of the market 
is limited to domestic players. 

Profit 

Opportunity 

 

 As a result of well-developed 

government incentives and private 
green building financing 
opportunities – the motivation to 
develop energy efficient buildings is 
present. This is true for most 
economically developed regions of 
the world. 
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Green Building Market Opportunities 

 

No. Opportunity Planned development 

1. 

Chinese buildings consume 2 to 3 times more energy than North 

American and European buildings. 
 

There is an opportunity for ESCOs to specialize in this market to optimize 
energy consumption in existing Chinese buildings. 

Chinese government has created policies and subsidies 

to promote ESCOs by offering funding to energy 
management contracts. 

2. 

The owner/tenant split incentive problem is one of the biggest issues 
when building owners and developers consider making green 

investments to buildings. The reason being that the tenants are the once 
benefiting from the energy savings gained by the green investment. 

 
There is an opportunity to change this situation by the means of various 
financial models and incentives. 

Property Assessed Clean Energy (PACE) is a financing 
program secured by property lien and repaid via a 

special property tax. PACE (amongst others) helps with 
the owner/tenant split incentive problem because 

owners are allowed to pass property taxes on to tenants 
who benefit from the actual reduced energy costs. 

3. 

Buyers and tenants increasingly seek green floor space, directing greater 
attention to controlling business costs. As a result, buyers and tenants are 

increasingly interested in the energy performance of buildings as this 
leads to greater savings. Naturally, this situation means that efficient 
spaces end up more desirable and less efficient spaces face higher 

vacancy rates. Therefore, building owners looking to minimize vacancy 
rates invest in energy efficiency upgrades to keep their buildings 

competitive in the market. 
 
Requirements for high ROIs and quick payback periods (sometimes due to 

property owners with short time horizons as a result of plans to sell in a 
few years). 

 
This means that there is a mismatch in interest – again referring back to 
the owner/tenant split incentive problem. 

 
There is an opportunity in making developers and building owners see an 

interest in longer ROIs – giving room for energy efficient building 
investments. 

None. 

4. 

In the EU, the EU Energy Performance of Buildings Directive of 2010 

(EPBD 2010) is likely to make “near-zero” energy buildings mandatory by 
2021 
 

This is a huge opportunity for the green building industry in EU and will 
bring about a market increase for green building manufactures, suppliers 

and ESCOs. 

 

5. 

In Russia, there are currently no government incentives promoting green 
buildings. The private sector and RuGBC is solely responsible for 

developing the green building market at present.  
 

Although first signs of governmental activity were indicated February 
2012, where the Russian Energy Agency (IEA) held a round table meeting 
on regulatory & legal mechanisms to enhance energy effic iency in 

buildings. The IEA is working jointly with the Russian Energy Agency on a 
report (due fall 2012) focused on enhancing energy efficiency in buildings. 

 

6. 

China recently launched the 12th five-year plan, where building energy 

savings will continue to contribute to new reduction targets. 
 

This adds to the large green building opportunities in china and will 
increase the market for green building manufactures, suppliers and 
ESCOs. 
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Clean Water  
The global water withdrawals exceed the current accessible water. Though the current 
withdrawals are estimated to be nearly 4.500 billion cubic meters, the volume of water 
available at current accessibility is estimated at 4.200 billion cubic meters. The gap is set to 
increase, as withdrawals rise to 6.900 billion cubic meters by 2030, on the back of increased 
population, living standards, and industrialization in Asia. 
 
The responsibility of managing the gap is expected to be shouldered by new technologies to  
harvest, re-use, and treat saline water.  124 At the same, the accessibility of water and sanitation 
remains low across the developing world and the quality of water and pollution of water 
resources has become a major concern.   
 
Consequently, the demand for water technologies and equipment to treat, conserve, and re-
use the water is robust all across the globe. However, investments in water infrastructure vary 
from region to region depending on the nature of requirement, and availability of resources.  

 

Technology 
The management of water requires various technologies and methods depending on the type 
of end water use, the scale of treatment, and the quality of the affluent – which varies by 
region, scale and consumer (domestic/municipal or industrial). The key segments of the water 
cycle are given below. 
 

 
Figure 24 - Overview of the Water Cycle 

 
 
 
 
 
 
 
 
 
Source: MEC Intelligence Analysis and China Greentech Initiative Report 

 
The market for clean water can be segmented into treatment technologies (water, waste 
water, and sludge) and increasing efficiency of water distribution network. The water 
treatments technologies are further segmented into multiple tiers depending on the level of 
clarification required for treatment of water, wastewater, and sludge. The water network for 
water distribution and waste water distribution are separate.  
 
In this report, we focus primarily on the equipment for ‘cleaning’ water and wastewater and 
on the opportunities and investments in the entire value chain, wherever appropriate 
especially focusing on the water distribution and sewage network market.  

  

                                                                 
124

 Kemira,  Water Industry Landscape, September 2010 
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Global 
Excessive use of water, scarcity and pollution are the major challenges confronting 
governments and populations all across the world. Considering the importance of water for 
sustaining human life and the industrial development the proper extraction and use of water 
are a focus area for both Industry and Government with investments coming from both 
sectors. In developing Asia and Africa, the financing of projects is also done by loans and grants 
through development banks.  
 

Trends 
• Desalination technology will be a major driver in the market; lowering energy costs in 

desalination is a major focus area 
• Technologies for advanced treatment i.e. treatment of sludge, using membrane 

reactor technologies and filtration technologies are getting more attention than 
previously 

• The distribution of water and leakage of water during distribution is a major focus area 
among cities globally. The key development is the adoption and increased penetration 
of metering and smart metering systems. In addition, replacement of pipes represents 
a significant opportunity across the markets in Asia for plugging leaks in worn-out 
pipes. 

• For wastewater treatment, there is an increased focus on treatment of waste water 
and conversion of wastewater to energy.  

• Most of the emerging markets have public utilities where the water is priced cheaper 
as compared to the water price in the mature markets. In the emerging markets, the 
water is generally heavily subsidised or, extracted from ground and surface where it is 
free  

• The lack of price of water gives little incentive in conservation of water. This coupled 
with weak enforcement of the regulations pertaining to water conservation give little 
incentive for change in consumer behaviour125 

• Water markets have a mix of local and global players. The civil contracting work and 
engineering are increasingly done locally with technology and know-how being driven 
by international players 

• The key market drivers are government initiatives and policies to increase access and 
supply of water and sanitation. However, the potential of the market is under-cut by 
poor enforcement of the policies 

• The major growth in the market is driven by the industrial growth in emerging markets 
especially Asia and South America 

• Increased urbanisation is putting stress on water resources. Cities across the globe are 
conducting regular water audits and encouraging users to adopt water conservation 
and reclamation technology such as grey water recycling, water efficient equipment, 
limiting irrigation through fresh water126 

 
 

  

                                                                 
125

 Pinsent Mason, “Water Yearbook”, 2010, 2011 
126

 US Commercial Service, ”Water Technologies: A global opportunity Scan for US Companies”, 2011, UN Water, “Water For Life”, 2010  
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Market Size 

Globally, the total market for water is estimated at $500 billion in 2010 growing at roughly 4% 
per annum. This includes capital expenditure, operation expenditure, and expenditure on 
irrigation and bottled water. The figure below depicts the growth in the market over the 
period 2010-2016. 
 

Figure 25 - Global Water Market Size  

 
Source: MEC Intelligence Analysis, Global Water Intelligence, DB Research 

 
The capital expenditure on water infrastructure alone is estimated at $89 billion in 2010 and 
estimated to increase to $131 billion by 2016 growing at a CAGR of 6,4% during the period.  
The capital expenditure on wastewater infrastructure is estimated to reach $115 billion by 
2016 growing from $82 billion in 2010 experiencing a CAGR of 5,6% during the period.127 This 
includes the market for pumps, pipes and valves. 
  

                                                                 
127

 DB Research, “Water Investments EUR 500bn Required - every year”, 2010; Fortune Magazine, “Global Water Market Size”, 2010; Lola Adesanya, 

“Global Water Market” 
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Figure 26 - Global Capital Expenditure on Water and Waste Water Infrastructure 

 
Source: MEC Intelligence Analysis based on estimates of expenditure in water and waste water infrastructure sector and estimates 
on the expenditure in services 

 
The market size for new water and waste water treatment equipment is estimated to be 
around $32 billion in 2011 and growing at 6,5% per annum in 2011-2016. 

 
Figure 27 - Global Water and Wastewater Treatment Equipment Market  

 
Source: MEC Intelligence Analysis 

 
In addition, the market size for investments into new pipes, pumps, and valves is estimated to 
be $60 billion in 2010. A significant further capital expenditure is also targeted at the 
rehabilitation of pipes – which is expected to be around $26 billion in 2010. The market for 
irrigation equipment and point of use equipment for water use is estimated at nearly $25 
billion in 2010.128 
  

                                                                 
128

 MEC Intelligence Analysis based on various sources and press releases  
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The share of Asia in the global investment into the water and wastewater treatment 
equipment has been rising sharply over the last few years and the trend is expected to 
continue in the future as investments continue in the market.  

 

Figure 28 - Geographical Split of Market Size for Water and Wastewater Treatment 

Equipment (Split By Value) 

 
Source: MEC Intelligence Analysis  

 
The North American and the European markets have matured with investments being driven 
to increase the quality of the services and maintain/replace old infrastructure. A large portion 
of the infrastructure is financed from the consumers through high water tariffs in these 
regions. 
 
Asian and South American markets are emerging on account of increased urbanization and 
industrialization with investments coming from both national and multilateral organizations. 
The focuses of investments in these sectors are geared towards securing water catering to 
increased demand and preventing pollution of surface and ground water.  
 
Australian, Middle Eastern, and North African markets are expected to face severe water 
shortages and represent significant opportunity for water desalination.129 
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 DB Research, “Global Water Markets” 2010  
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Regional 

Asia 

The Asian water market is estimated to be worth $160 billion in 2010 which is ~30% of the 
global market and is expected to experience strong growth in the Chinese, Middle East and the 
Indian markets. The market size includes capital expenditure and operation expenditure for 
both industrial and municipal sectors. The municipal sector accounts for nearly 80% of the 
market followed by the industrial sector. The market is expected to grow at a CAGR of nearly 
7% during the period 2010-16 to reach a size of $235 billion approximately by 2016. 
 
The largest Asian markets are China, Japan, Korea, Saudi Arabia*, and India accounting for 
nearly 75% of the Asian Water Market130. The future hotspots are China, India and Saudi 
Arabia owing to high activity in the water sector.   
 
Market Size 

Specifically, the total market for water and waste water treatment equipment is expected to 
be $13 billion by 2016 growing at a CAGR of 8% over the period 2011-16. Out of this, China 
holds nearly 35%-40% share131. 

 

Figure 29 - Asian Water and Wastewater Treatment Equipment Market  

 
Source: MEC Intelligence Analysis 

  
There is a huge demand for water and waste water solutions in Asia owing to the traditional 
neglect of the infrastructure and increasing demand due to rising population and wealth.  
The high growth in the water market is attracting attention of global and regional players. At 
the same time, there are a large number of local players catering to the domestic market.  
 
Pricing Trends 

The pricing of water is a political issue and water prices are among the lowest globally and a 
large section of the population extracts ground water which is free.  The average tariffs for 
water and wastewater services in the key commercial hubs of Asia are given below. 
 
  

                                                                 
130

 MEC Intelligence Analysis based on various articles and Innovation Norway, “A study of s elect markets in CEE, EMEA and Asia” 
131

 Globe-net, “Chinese Water and Wastewater Treatment Market Set to Double”, 2011  

*Middle East is covered under Asia in this report 
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Table 1 - Examples of Water Tariffs in Key Commercial Hubs in Asia (2010) 

City Tariff ($/m3) (2010) 
Shanghai 0,43 

Singapore 1,97 

Tokyo 2,55 
Mumbai 0,16 

Dubai 2,35 
Source: Global Water Intelligence, Global Water Tariffs Continue Upward Trend, 2011             
 
The pricing of water is regulated by the government in China and India and the increase in the 
cost of accessing and treating water, is not usually passed on to consumers. Thus, the water 
market in Asia will be heavily driven by government policies and targets.  
 
Stakeholder Analysis 

Governments in Asian countries have promoted participation of private players in the water 
sector to encourage investments and get access to the technology and know-how. However, 
the water and wastewater market are controlled by government owned utilities. Private player 
participation and foreign player participation is encouraged via Joint Ventures and Technology 
Sharing.132 Some of the examples of the private sector engagement with government 
stakeholders are as follows: 
 
China 

 The Chinese municipal water supply is government controlled, restricting participation 
of foreign players in buying minority stake in state-owned companies and managing it 
operationally or forming a Joint Venture. 

 The preference of the local governments controlling the Chinese Wastewater services 
market is to sign Transfer of Technology (TOT) and Operation and Maintenance (O&M) 
contracts with private players shifting from the Build Operate Transfer (BOT) model in 
China in response to increased focus on efficiency improvement rather than capital 
injection in this sector. 

 The Chinese re-use investments are financed by the government and private players 
are engaged as EPC partners.  

 The government of China has set itself a target to expand the desalinated water 
production four times by 2020 to initiate the introduction of technology and know-
how in the country and build capacity for production of desalination technology and 
equipment in China. The aim is to have 90% domestic content in the desalination 
plants being produced in China by 2020 and reduce the cost of desalination plants 
through R&D and economies of scale. The government ultimately plans to develop a 
local industry for membrane technologies and desalination equipment and has 
provided support to the industrial plants. 133  

 China plans to invest $636 billion in water investments by 2020 and will seek foreign 
investments and know-how in the sector.134 Specifically, the government plans to 
spend $165 billion during 2011-15 (12th Five year plan) on the wastewater treatment 
market. The expenditure on desalination market is expected to be nearly $33 billion 
during 2010-2020. 

 

                                                                 
132

 Pinsent Mason, “Water YearBook – China, India Profiles”, 2010 and various press releas es 
133

 Asia Water Business, “High Ambitions for China’s Desalinated Water Industry "  
134

 Clean Biz Asia, “Beijing plans USD 636 Billion Public Private Water Partnership” , 2012  
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India 

 Private Sector in India is majorly in water supply and treatment, and operation and 
network rehabilitation. The most preferred model is Public Private Partnership (PPP) 
however; inability at the urban local level to deal with PPP restricts the growth of the 
procurement model. Desalination projects are primarily in the private sector primarily 
servicing industrial customers 

 India is also expected to increase the number of desalination plants 2,5 times to 500 
by 2017.135 

 
Korea 

 The Korean government has announced plans to spend $9,2 billion to support the 
research on desalination technology to reduce cost and to invite global companies to 
set-up plants in Korea. 136  

 
Japan 

 The Japanese government also funded research projects for the reduction of water 
costs using desalination plants.137  

 
Singapore 

 Singapore has developed into an innovation hub for membrane technologies with a 
significant focus on the water desalination. 

 
Arab Gulf Markets 

 The Arabian Markets have only 1% of the global water supply but nearly 5% of the 
population. Compounded with long term challenges of climate change and increasing 
population the water situation in the Arab world is likely to deteriorate and affect its 
oil and gas industry and agriculture.  

 
The countries’ industries in the region have increasingly focused on the development of the 
water desalination market and currently there are projects worth $12 billion underway138. At 
the same time, considerable opportunity exists in increasing the efficiency of water supply, 
irrigation use, personal use, and reclamation of waste water. The majority of the water is 
supplied towards irrigation and industrial use which can be met with treated with water. The 
water market remains strong across the Middle East with the Saudi Government expected to 
spend nearly $30 billion on water related projects during 2010-16.139 
The key challenge in the development of the water market is the subsidized price of water 
which leads to wastage.  
 
Key Stakeholders 

China 

 Development and Reform Commission China 

 MOHURD 
 China Ministry of Water Resources 

 Ministry of Environmental Protection China 
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Japan 

 Ministry of Energy Trade and Investment 
 
Middle East 

 Ministry of Water and Energy – Responsible for public water provision 
 National Water Company – Holding company for water provision assets 

 Saline Water Conversion Corporation – Responsible for water production and transmission  
 
Korea 

 Ministry of Land, Transport and Maritime Affairs 

 Korea Institute of Industrial Technology 
 
India 
 Ministry of Water Resources 

 National Water Resources Council 

 Water Conservation Authority 
 Ministry of Environment and Forests 

 Ministry of Urban Development 

 Asia Development Bank 

 Urban Local Bodies 
 
Competitors and New Entrants 

In the Asian Markets, technology is primarily dominated by foreign players and the civil 
contracting work is dominated by local players due to low cost advantage of labour. A number 
of companies manufacture in China making it the largest exporter (50%) of water treatment 
equipment in Asia.  
 
In terms of technology within Asia, Japan is the leading country with export dominated 
technology development. Singapore is emerging as a hub for innovation in water and waste 
water technologies. Recently, the Chinese government announced support for desalination 
industry and it is believed that the desalination industry will become a key export market for 
China. 140 
 
Regionally the aspects of the markets are as follows: 

• The Government of China gives preferential status to state owned enterprises in 
managing the water contract and private players are present through minority stake, 
BOT, and EPC contracts. The benefit of the partnership is envisaged in accessing 
technology and know-how which is not present among the local players. 141  

• The Indian civil contracting players are increasingly partnering with foreign players to 
access capital, know-how, and expand the range of projects they could bid for. A 
leading Indian water infrastructure company VA Tech WABAG partnered with Japanese 
Sumitomo Corporation in 2011 to bid for projects in Middle-East and South Asia as 
well as access the low cost capital from Japan to bid for capital intensive 
concessionaire projects. Another Indian company MARG, partnered with Spanish 
company PYCSA Infrastructures S.L to develop rural and urban infrastructure projects 

                                                                 
140
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in India. Foreign players like GE Water, Veolia, and Best group are entering the market 
through partnerships. Also, Veolia signed a long term 25 year contract with a public 
utility to manage the O&M supplies of the water of a city. 142  

• Japanese companies are also gearing up to become utility companies and serve 
projects in global markets especially China and Middle East. The Government is eyeing 
water as a major growth market for Japanese players and in 2010 planned a fund of 
JPY 100 billion ($1,25 billion) to acquire companies, technology, and bid for projects.143 
The companies’ strategy is to use Japanese technology, low cost finance, experienced 
gained in managing Japanese utilities to expand into the global utilities market .

144 
 
The key players in the industry are:  

 Siemens 
 GE  
 Doosan Heavy Industries & Construction Co. 
 Hanwha Engineering and Construction Corp  
 VA Tech WABAG 
 SPML  
 Veolia 

 
Barriers to Entry 

 A large number of players both local and foreign vying to develop the market 

 Lack of know-how at local municipal levels and low awareness on water conservation 
across Asia to be able to adopt the most sophisticated technologies 

 Affordability of advanced technologies 
 
Trends and Drivers145 146 147 

• The quality and security of supply of water are the major driving forces for water 
solutions in Asia. Rapid industrialization and traditional non-focus on water 
conservation led to pollution of the surface and ground water resources. The advanced 
Asian economies of Japan and Korea have invested heavily to reduce the level of water 
pollution, whereas, the governments in China and India are now increasingly paying 
attention to it. Apart from water pollution, the security of water supply remains a key 
issue across Asia and huge focus is being seen in the Middle East and China on the 
desalination markets. China plans to develop the industry locally as an export economy  

• The other markets in Asia include Indonesia, Thailand, Malaysia, and Philippines which 
are focusing on increasing the access of water supply and sanitation and provide clean 
water to the increasing population 

• Asian markets have been undergoing rapid industrialization but have under-invested in 
water treatment and utilization of water resources. As a result, water availability is 
under pressure and the major surface water sources are polluted, which are being 
reversed now by investing directly and with foreign assistance in the market  

• Rising population and Millennium Development Goals are diverting investments into 
the water infrastructure sector 
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• Low water prices, lack of professional know-how, poor awareness, and inefficient 
infrastructure are the major roadblocks in adoption of water conservation 
technologies 

• Water is a sensitive political issue and governments have been unable to execute plans 
to increase water tariffs and privatize utilities  

• Cost of energy and sustainability in securing water supply through desalination 
• Water pollution in major water resources 
• Overdrawing of water 
• Inefficient use of water resources 
• Increasing population and urbanization 

 
Decision Making Process 

The demand for water solutions in Asia remains strong in the region due to the participation of 
private players in Public Private Partnership (PPP) contracts and technology sharing. However, 
the majority ownership under the contracts is retained by the public sector. The most 
important types of contracts are BOT and O&M.  
 
China has been active in leading in the participation of the private sector in the water utilities 
market to secure investment. The focus is now shifting towards getting access to the 
technology and know-how.  
 
The Indian Government has strongly suggested the increased involvement of private players 
for investment in the water sector.  
 
There has been focus in Japan, Korea, Singapore and China to develop equipment and 
technologies in order to become global suppliers and to become key suppliers to the local 
markets. The prime example is the Japanese water market where most of the products are 
sourced locally. 
 
Emerging Sectors  

Asia is one of the largest water scarce regions in the world with per capita water availability 
nearly half of the availability in Europe and the US. The water scarce regions are spread all 
over Asia with the Arab Peninsula, South Asia, South West and Central Asia among the major 
requirements.  
 
Desalination plants are a key opportunity to secure future water supplies especially in the 
India, China and Arab region where this an increased water demand. Requirements for water 
in industrial applications are acute and industries and municipalities in India, China and the 
Arab Region are increasingly looking at water desalination.148 149 
 
There is a major requirement in the Asian region in reducing the cost of desalination 
technology (by half) and capture a share of the global market. Direct support has been shown 
by both Korean and Chinese governments to develop the technology and the equipment 
industries in their countries to not only provide cheaper technology for their own markets but 
also to export their products globally. 
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Sectorial Investments 

China 

 The capital expenditure on municipal drinking water is expected to grow from $17 
billion in 2010 to $32,5 billion in 2016. 

 Wastewater capital expenditure will increase from $14 billion to $18 billion between 
2010 and 2016. 

 Industrial water and wastewater market is expected to reach $2 billion by 2016. The 
industrial sectors with the highest output are Food and Beverage Industry, Power 
Industry, and Chemicals Industry. 

 
India 

 The capital expenditure on drinking water will be primarily on desalination and water 
distribution networks and is estimated to grow from $1,5 bi llion to $2,9 billion 
between 2010 and 2016. 

 Waste water capital expenditure is expected to increase from $0,4 billion to $1 billion 
between 2010 and 2016. 

 Industrial water and waste water market expenditure will increase from $0,4 billion to 
$0,6 billion. 

 
Saudi Arabia 

 Capital expenditure on water is expected to grow from $1,5 billion to $3,3 billion 
between 2011 and 2016. Out of which, spending will be majorly in securing 
desalination capacity followed by water distribution networks. Only 1% of spending i s 
to be channeled into the construction and rehabilitation of water plants 

 Wastewater networks and wastewater treatment plants will see a 4 fold increase in 
capital expenditure, rising to a value of $3 billion in 2016 divided equally between 
both.  

 
Legislation 

China 
China outlines policy goals for development of the water and wastewater infrastructure in its 5 
year plans. The targets in the 12th five year plan encompassed increasing the penetration of 
the water infrastructure in urban areas to cover 95% of the population and rehabilitation of 
infrastructure older than 50 years. Further large capacity expansion in water reuse, 
wastewater treatment and sea water desalination were outlined. 
 
The key focus area in the 12th five year plan is managing the pollution levels and reducing the 
intensity of water and energy use. The reduction of energy intensity, emissions of various 
compounds will reduce the usage of thermal plants driving down the demand for water. In 
addition, the key area will be reducing the discharge of emissions and effluents in the 
environment and the technologies will be encouraged.  
 
The key legislations pertaining to Water Pollution regulations are:  

 Law on the Prevention and Control of Water Pollution (1984) 

 Water Law (2002) 
 Law of the People’s Republic of China on Prevention and Control of Water Pollution 

(2008) 
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India 
The National Water Policy drafted in 2002 is the primary initiative to direct efforts pertaining 
to water issues under a single framework. The major programs have been as fol lows: 

 Accelerated Urban Supply Program – increased coverage of water services in urban 
areas 

 Accelerated Irrigations Benefit Program – dams and canals  
 Jawaharlal Nehru National Urban Renewal Mission – financial support for 

development of urban infrastructure in 63 cities 

 Urban Infrastructure Development Scheme for Small and Medium Towns  - for towns 
not covered under JNNURM 

 Project Implementation Agencies – access of finance from private players and capital 
markets 

 Pooled Finance Development Schemes – financial and know-how support to Urban 
Local bodies for preparation of projects 
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Africa 

Market Size 

The African water market is estimated to be nearly $20 billion in 2010 and growing at the rate 
of nearly 5% per annum. The market is estimated to reach a size  of $27 billion by 2016. South 
Africa, Egypt, Morocco, and Tunisia estimated to comprise nearly 80% of the regional market 
in 2010.150 The potential of the market is strong; however, the recent political crisis might 
delay the growth in some of the markets.  
 
The market size for water and waste water treatment equipment is expected to grow at a 
CAGR of nearly 7% over the period 2011-16.  

 
Figure 30 - Africa Water and Waste Water Treatment Equipment Market Size ($billion) 

 
Source: MEC Intelligence Analysis 

 
The coverage of water and wastewater infrastructure in the key African markets is limited 
especially for waste water markets and in rural areas. 

 In Algeria, 92% of the population has access to municipal drinking water with only 60% 
having access to the facility daily. For waste water, 86% of the population is connected 
to sewage network with only 46% of the wastewater treated to a secondary level 

 In South Africa, 78% of the wastewater produced is captured, however, only 38% of 
the water collected is treated 

 In Egypt, only 49% of the population is estimated to be connected to sewerage 
system151 

 
Pricing Trends 

The water pricing in Africa is controlled by the government. The increase in price is limited. In 
Egypt, the price of water has been frozen since 1992. In South Africa, water up to 6m3 per 
capita is provided free under the Free Water Policy Act. 
 
Stakeholder Analysis 

The interaction between the government bodies and the private players varies from country to 
country. 

 In South Africa, the private sector involvement in the market is not considered 
favorable in utility operations. However, desalination plants are being considered with 
involvement of private players. 152 
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 In Algeria, private players are encouraged but domestic players are preferred as 
compared to foreign players to boost the local industry153 

 In Egypt, the success of PPP’s has led to increased expectation of participation of 
private sector in providing operation and maintenance and BOT services to public 
utilities154 

 
Key Stakeholders 

South Africa 

 Department of Water Affairs and Forestry 

 South Africa National Standards 
 
Egypt 

 Ministry for Environmental Affairs (EEAA) 

 The Central Authority for the Drinking Water and Sanitation Sector and Protection of 
the Consumer (CADWSSPC) 

 
Algeria 

 World Bank 

 Africa Development Bank 
 European Investment Bank (EIB) 

 Agence Nationale de l‘Eau Potable et Industrielle et de l‘Assainissement  
 
Competitors and New Entrants 

The private sector participation in the water sector is being encouraged for provision of 
investments and operation and management of the water assets in the development of water 
and wastewater industry in Algeria and Egypt.  
 
In South Africa, the sentiment is against the participation of the private sector in the water 
utility business.  
 
The companies present in the market are: 

 Suez 
 GE 

 Befesa (Spain) 

 Gelsenwasser (Germany) 
 Agbar (Spain) 

 Geida 

 SDE Oran 
 AEC (Algeria) 

 
Barriers to Entry 

The African market is open to private players for technology and capital access. All key markets 
in Africa have private sector participation in concession agreements or through Public Private 
Partnership ( PPP) via a Build Operate Transfer (BOT) or Build Own Operate Transfer (BOOT) 
contract.  
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Trends and Drivers 

 Rising population, fast growing economy due to mining activity, and increased 
urbanization are increasing demand for water facilities 

 The lack of enforcement of legislations to regulate discharge of water has led to 
pollution of water resources 

 Increased focus of government to provide access to water and waste water services to 
the uncovered sections of the population 

 Irrigation requirement for agriculture in the arid and semi-arid regions of Africa 
 
Key Challenges 

Sustainable Water Extraction and Use 

The water demand exceeds water supply across the key markets in Africa.  
In Algeria, the water availability currently is inadequate and is predicted to deteriorate on back 
of rising population. It is estimated that by 2030, the water availability will be nearly 264.000 
gallons per capita against the required normal availability of 449.000 gallons per person 
annually. A key reason is the poor management of water as water losses are nearly 40% and 
there are no adequate water storage facilities155. 
 
In Egypt, the water withdrawals are estimated to be nearly 20% higher as compared to the 
renewable water resources which make the water use unsustainable. In South Africa, large 
portions of the country are in arid and semi-arid regions which experience drought when the 
rainfall in the country is inadequate. 
 
A key requirement in the water sector is to explore new resources of water including ground, 
surface water, desalination, and increased monitoring of water resources. The extent of the 
development of the markets depends on availability of alternative sources of  supply and costs 
of extracting water from the sources and the potential varies from country to country for 
example the markets in North Africa have shown considerable interest in expanding 
desalination capacity whereas the desalination market is non-existent in South Africa at least 
till 2016. 
 

Sustainable Irrigation 

Agriculture is responsible for nearly 60%-70% of the water use in the key markets of Africa.  A 
high usage of water for irrigation of agricultural crops makes water unavailable for other uses.  
However, the penetration of water efficient solutions for agriculture remains restricted and a 
large proportion of water is estimated to be lost in the irrigation. There is a strong need for 
supply of water efficient agricultural solutions such as seeds, irrigation facilities, equipment 
and water re-use know-how. 
 

Water Pollution and Quality 

The quality of water resources in Africa has been deteriorating due to low level of investment 
and absence of policies to tackle the issues in the market. The low penetration of sanitation 
and wastewater facilities leads to discharge of agricultural chemicals, industrial chemicals, and 
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sewage into water resources polluting the water resources for consumption and use. At the 
same time, the non-availability of adequately skilled workforce leads to poor maintenance of 
the infrastructure across the markets. 
 
The problem of water is compounded as a large section of Africans do not have access to clean 
water. The situation is abysmal especially in the rural areas with only 25% of the rural 
population connected to water infrastructure. Even in urban areas where infrastructure is 
accessed by around 70% of the households, the supply of water remains intermittent.   
 
The key technologies required are systems for monitoring of water quality, rehabilitation and 
investment into infrastructure, managing water efficiency, water filtration technologies, 
industrial and municipal waste treatment technologies and participation of private sector in 
PPP to share technology, capital and know-how. 
 
Emerging Sectors 

The key emerging sectors in Africa are as follows: 

 Water Network and Resources 
 Waste Water Network and Treatment 

 Irrigation Equipment and Technology 
 
Sectorial Investments 

In the key markets of South Africa, Algeria, and Egypt the following market investments are 
estimated between 2010 and 2016: 

 Development of water networks will undergo an annual capital expenditure of $2 
billion 

 Capital expenditure on water resources comprising of dams, canals, desalination and 
water reclamation is estimated to be annually around $1  billion between 2010 and 
2016   

 Capital expenditure on water treatment is estimated to be nearly $0,6 billion 

 Annual Wastewater Treatment capital expenditure is estimated to be nearly $2 billion 
with 70% on network expansion and 30% on treatment facilities 

 The chemical expenditure on Industrial water treatment is estimated at $0,4 billion 
especially for stand-alone discharge systems 
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Legislation 

Algeria156 

Algeria’s government sets investments for the investments in the water sector in the five year 
plans. The government plans to spend up to $16 billion on water sector during 2010-14.  Some 
of the specific goals in the plans are: 

 Construction of 19 new dams 

 Repair and Improvement of water and wastewater network in 24 cities 

 Construction of four new desalination plants 
 40 new wastewater treatment plants and 20 new lagoons 

 
In order to manage the water resources efficiently the government has opened up the private 
sector participation in the water utilities sector initiating the partnership with management 
contracts and aiming to have full concessions. Further, tariff guidelines are being revamped to 
enable the recovery of full water costs from prices.   
 
Egypt157 

National Water Policy was framed in 2003 and has set targets for 2017. The key targets are 
given below: 
 

Table 2 - Investment Targets for the Water and Waste Water Sector – Egypt 
Capital Projects (LE Billion) 2003-17 2012-17 

Drinking Water 28,25 ($ 4,6) 7,50 ($ 1.2) 
Waste Water Treatment 65,49 ($ 10,8) 13,21 ($ 2.2) 
 
Source: Pinsent Mason Water Yearbook, 2011 

 
This does not include operational spending 30 LE billion over the period 2012-17 on existing 
assets. 
 
South Africa158  

South Africa envisages equitable distribution of water resources sustainably and has passed 
two legislations Water Services Act (1997) and National Waters Act (1998) to deal with water 
rights in the country. 
 
The current Multi-Year National Water Strategic Plan (2010/11-2013/14) has the following 
major goals: 

1) Increase conservation and management of water demand 
2) Creation of climate change response strategy 
3) Increase support to municipalities for capacity expansion 
4) New infrastructure investment in dams and pumping stations  
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Australia 

Market Size 

Australia is the second driest continent of the world and has an established industry in 
technologies to engage with drought and climate change risks.  The total capital expenditure 
on water and waste water in Australia is estimated to be $24 billion in 2010 growing at a CAGR 
of 5% between 2010 and 2016 to reach a size $33 billion in 2016.159  
 
The key capital expenditure markets are Water Distribution Networks, Waste Water Networks 
and Treatment Plants, and Desalination.  
 
100% of the urban population in Australia is connected to water and wastewater systems and 
95% of the urban wastewater is treated to second degree treatment. The priority of the 
government is to minimize losses in water and maintain the quality of water and health of 
natural resources. 160 
 
Pricing Trends 

The combined water and waste water tariff in Australia averaged $5,78 per m3 in 2011. The 
tariff registered an increase of more than 11% over 2010. The water prices have been 
increasing consistently since 2006 as the water entitlement price from the Murray Basin, a key 
source of water in Australia, has been increased to encourage conservation. 161 Also, water 
agencies in Australia are moving towards adoption for the user pays mechanism where the 
users pay for all costs and the amount of water consumed. 
 
Stakeholder Analysis 

The market is largely dominated by the public sector with the Government preferring to 
finance the water projects. The support for privatization of water sector especially in the 
municipal sector is restricted. The private sector is present in the market through Public 
Private Partnership (PPP) under the Build Operate Transfer (BOT), Build Own Operate Transfer 
(BOOT), Design Build Operate (DBO), and Design Build Finance Operate (DBFO) contracts. 162  
 
Key Stakeholders 

Australia 

 Water Smart Australia 
 Australian Trade Commission 

 State of Victoria, New South Wales, South Australia 

 Australia Council for Infrastructure Development 
 
Competitors and New Entrants163 
Privatization in the Australian water market is highly encouraged. The private sector 
participation is majorly concentrated with large international players such as Veolia, Suez 
Environment, Earth Tech, UU, and EGL Water operations. Apart from these, there are a 
number of local players in the industry. 
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These players or the public sector players have the mandate to build the facilities and procure 
supplies for the plants. 
 
Barriers to Entry 

A highly developed industry locally restricts entry of new players in the market. A new player 
would need to differentiate itself strongly on innovation and costs to edge the competition in 
the market. 
 
Trends and Drivers 

 Increased urbanization is expected to further stress the water requirements in the key 
population centers. 

 Irrigation is the highest user for water and drains substantial portion of the water 
supply. 

 Industrial use of water is primarily in the manufacturing, mining, and power industries. 
 
Decision Making Process 

A highly competitive local industry is able to supply to the local market demands in Australia. 
The Federal Government funds projects, which are implemented through the state 
governments and government controlled bodies.  164  
 
 
Key Challenges 

Droughts, High Aquifer Withdrawal and Water Shortages  

Drought is a major concern, which has increased focus on effective management of water and 
securing new water solutions. Key technology opportunities include wastewater treatment, 
advanced water metering, and water desalination. 
 

Aging Infrastructure  

The water infrastructure in Australia is outdated and multiple leaks make it inefficient. The 
maintenance of the old infrastructure alone currently costs $4,5 billion. 165 The government 
spends a small amount in the upgrading of the infrastructure; however, major coordinated 
policy action is missing in the industry. 
New Technologies and equipment will be required across the water value chain to manage the 
situation. 
 

High Demand in Irrigation 

Agriculture irrigation accounts for nearly 65%-70% of annual water use and nearly 85% of it is 
concentrated in the Murray basin area, which leads to over drawing of water and drought. An 
integrated water management plan, supporting technologies to upgrade, sustainable 
agriculture practices and low-water consumption crops are being mooted/needed to manage 
the water supplies for irrigation. 166 
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Urbanization and Climate Change 

The increase in urban population and urbanization to suburbs require higher water capacity 
and development of new infrastructure. Considering the drought conditions and higher use of 
energy to make water and waste water services available in remote areas causes sustainability 
challenges for the sector. In order to manage the future needs sustainably, water desalination, 
efficient water use, grey water reuse, energy efficient equipment will be required.  
 
Emerging sectors 

The key emerging markets are: 

 Water Treatment and Water Distribution Networks 

 Waste Water Networks and Treatment  
 Desalination 

 Upgrading of Irrigation Systems 
 
Sectorial Investments167 

 Water Treatment and Water Distribution Networks – The capital expenditure is 
expected to increase from $2,6 billion to $3,6 billion between 2010 and 2016. Water 
Resources will have 65%, Construction of new water networks will have 25%, 
remaining will go to rehabilitation 

 Wastewater Networks and Treatment – The annual expenditure is estimated to grow 
from $1,2 billion to $1,8 billion between 2010 and 2016. The amount is expected to be 
split equally between Networks and Plants 

 Desalination expenditure is estimated to range from $120 million to $305 million from 
2010-16. Water re-use expenditure is estimated to be $280 million in 2016 growing 
from $40 million in 2010. 

 Industrial sector accounts for only 10% of the market. 
 
 
Legislation168 
The water strategy for Australia is focused on four key priorities under the Water for Future 
initiative. The key priorities and the focus areas are: 

1. Taking Action of climate change 
a. Sustainable water diversion from the Murray Basin aquifer 
b. Forecast and Planning of water availability of water from Murray Basin 

2. Using Water Wisely 
a. Irrigation modernization 
b. Establishment of Water markets 
c. Encouraging household conservation of market 

3. Securing Water Supplies 
a. Invest in desalination, recycling, and storm water capture. 
b. Fund water saving projects and programs for reduction of water loss 
c. Community based planning for future water availability 

4. Supporting healthy rivers 
a. Sustainable limits for water extraction from rivers 
b. Water entitlement purchase 
c. Allocation of water to environmental assets  
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The two key elements of the Water for Future Strategy are Water Act 2007 and National Water 
Initiative. 

1. Water Act 2007 – Establishment of regulations for management of Murray Basin and 
Establishment of Water Markets 

2. National Water Initiative – AUD 2 billion initiative launched in 2006 to secure water 
supplies up to 2032. The major tools are: 

a. Water Pricing 
b. Establishment of tradable water rights 
c. Water planning and forecasting 
d. Integrated water management 
e. Minimization of loss and efficient allocation of water to rural areas 
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Europe 

Market Size 

The total water market in Europe is estimated at $145 billion in 2010 and growing at a CAGR of 
nearly 3% over the period 2011-16.169 The market is estimated to reach a size of nearly $165 
billion by 2016. The market is estimated to decline in Germany and grow rapidly in Italy and 
Spain. 
 
The capital expenditure on Municipal and Industrial water treatment and management in 
Europe is expected to be nearly $70 billion annually over the next 5 years.  Out of this, nearly 
90% is spent on asset management, which includes equipment and services associated with 
establishing and rehabilitating the assets.170 The key markets in Europe are Germany, France, 
Italy, Spain and the UK.171 
 
The nature of spending varies regionally within Europe. Germany, France, and the UK have 
major focus on rehabilitating old infrastructure. The Southern European Markets of Spain and 
Italy are water scarce and the key focus is on managing supply, use and promoting reuse of 
water.  The Eastern European markets have key focus on developing infrastructure to increase 
coverage and quality of services in the country.  
 
The  market for water and waste water treatment equipment alone (excluding services) in 
Europe is expected to reach an annual investment of $12 billion by 2016 with the Western 
Europe accounting for nearly 70% of the market growing at a CAGR of nearly 3% during the 
period. The key markets in Western Europe are UK (15%), Germany and France (around 10% 
each). The Eastern European markets are expected to grow at a CAGR of 8% over the period 
2011-16. The key markets in Eastern Europe are Poland, Romania, and Hungary.172 
 
In terms of Infrastructure the urban areas in the Western European countries are almost 
completely connected to public sector infrastructure and comply with the water framework 
directives, whereas, in Eastern Europe the coverage of the infrastructure is partial. Rural areas 
and small communities do lack in connectivity across Europe.   
 
The access to wastewater treatment across Europe was as follows:  173 

 Northern and Southern Europe: 80% (2009) 
 Central Europe: >90% (2009) 

 Eastern Europe: 50% (2002 data) 

 South East Europe: 35% (2009) 
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However, some of the projects might be shelved due to the current uncertainty in the 
economy.  
 

Figure 31 - Europe Water and Wastewater Treatment Equipment Market 

 
Source: MEC Intelligence Analysis 
 

Pricing Trends 

The price of water and wastewater in Europe has been rising steadily to recover the costs of 
investments from pricing of water under the Water Framework Directives.  The water tariffs 
are generally high as seen from the table below. 

 

Table 3 - Combined Water and Wastewater Tariffs – Europe Country 

Country Tariff ($/m3) Combined Water and Waste Water (2010) 
Germany 5,36 

France 4,56 
Spain 2,36 

Poland 3,12 
Denmark 8,83 
Source: Global Water Intelligence  

 
The utilities are under pressure to provide increased service levels at lower costs and 
represent an opportunity for providing low cost solutions.  
 
Stakeholder Analysis 

The level of infrastructure and its financing of water infrastructure in Europe vary from country 
to country.  In Western European countries the infrastructure is advanced and complies with 
most of the European directives pertaining to water. The Eastern European countries and the 
new entrants to the European Union are supported by the European Union to comply with  the 
water directives by partially funding the infrastructure development, on conditions of 
acceptance to establish full price recovery of water. 
 
In Germany and some of the countries in the Western Europe, the water tariffs are priced to 
cover the investments in the infrastructure174, or, are transferred by the government to the 
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companies providing water and wastewater services through alternative taxing mechanism as 
per the Water Framework Directive. 175 
 
In Eastern Europe, new infrastructure is being established and the water investments are 
coming from the European Union, Federal Government and private investments through PPP 
mode. 176 The funds are provided to municipalities for spending on the provision of 
infrastructure and supply of services. 
 
Key Stakeholders 

EU 
• Environment Directorate General – responsible for establishing, implementing, and 

enforcing standards of water and waste water 
• National Government Ministries and their representative bodies 
• Local Municipalities 

UK 

 Office of Water Services – Water utilities regulator in the UK 
 Drinking Water Inspectorate – Responsible for drinking water quality 

 Environment Agencies – Responsible for protection of quality of water resources 

 Private water companies 
Germany 

 Federal and State Government Bodies – regulation of sector 

 Municipalities – provision of services 
 
Competitors and New Entrants 

The participation of private sector in the utilities market for Build Operate Transfer (BOT), 
Operation and Maintenance (O&M), and Build Own Operate and Transfer (BOOT) contracts is 
on the rise. Regional variations do exist but overall the private sector is making penetration in 
the sector. The key markets with more than 50% of their population being served by the 
private sector companies by 2015 are the UK, France, Italy, Spain, Portugal, Greece, Armenia, 
and Czech Republic. 
 
The utilities determine the expenditure and the selection of the supplier for equipment and 
technologies.   
 
The new entrants have to face competition not only from players in Germany, Sweden, and 
France but also international players from America and Asia.  
 
The key players in the European Market are as follows: 

 Veolia Environment 
 Suez Environment 

 SAUR 

 Aguas de Barcelona 

 RWE 
 Agbar 

 
Apart from these major players there are a large number of local and regional players. 
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Barriers to Entry 

The competition among equipment suppliers in Western Europe is high and companies have to 
show strong value to enter into the market. At the same time, relations need to be developed 
with utility companies to enter the market.177 
 
Trends and Drivers 

• Europe is a mature market but still growing, driven by regulations and directives from 
the EU which sets targets for the member countries to provide drinking water and 
wastewater treatment 

• The other major driver is the need to rehabilitate infrastructure, increase efficiency, 
and reduce wastage of the water – networks and plants – to enable them to perform 
sustainably178 

• Germany along with Netherlands and Austria, comply with the EU directive with 
regard to quality of water and waste water and other countries need to invest to meet 
up with the regulations driving new project development in the region. However, the 
market might see scale back of plans due to uncertainty attributed to economic crisis  

• The Southern European Markets are among the most water stressed regions in Europe 
and there are increasing plans to roll-out investments into water management 
technologies. However, there are reports that the governments might not meet their 
targets under the EU water directives 

• A relatively high level of private sector participation in the management of water and 
waste water assets lead to scope for efficiency improvement and constant up 
gradation of infrastructure 179 

• Smart Water Market – Governments are planning to equip the water distribution 
infrastructure with smart meters  

 
Decision Making Process 

The European markets are open and private sector participation is encouraged. The companies 
that are selected have the mandate to decide on the procurement of the equipment. It is 
noted that the asset management companies have high price sensitivity and high performance 
requirements.180 
 
Emerging Sectors and Sectorial Investments 

Russia and Eastern Europe 
Russia is expected to need $11 billion worth of water investments to upgrade its infrastructure 
as per the federal directive to upgrade, refurbish and build water and wastewater 
infrastructure. Russia aims to provide safe water to 95% of the population and water and 
wastewater services to 84% of the population by 2017. Currently, the water network covers 
90% of the population by 40% of it is under dilapidated condition. The government is looking 
at attracting foreign capital to meet the infrastructure expansion plan and aims to raise $10,9 
billion from private participation while contributing around $0,6 billion for the program. The 
key challenges remain the bureaucracy in the country and low water tariffs which undermine 

the investor interests.181 
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Smart Meters 
The new investments are in the upgrading of water meters to smart meters in water 
distribution. The total market value for smart meter equipment is estimated to be $0,6 billion 
by 2016 with the market for installation services and network management to be nearly four 
times the value of equipment.182  
 
Rehabilitation 
The investments into the advanced and tertiary treatment technologies especially in the waste 
water sector and sludge nutrient removal. The total capital expenditure into new assets is 
expected to be around $7-10 billion; $15-20 billion per year being spent on upgrading and 
rehabilitating the current infrastructure in the market. The key markets are expected to be the 
UK, France, and Germany with Germany and France currently among the leaders. The growth 
in the market is expected to increase beyond 2016 rapidly as the standards are developed and 
business case for adoption emerges. Other potential markets are the Italian and Spanish 
markets where the penetration is halted due to the current economic crisis.  
 
Legislation183 

European Union directive is the primary driver of water and wastewater infrastructure in the 
key markets of Europe. The key directive from European Union is the Water Framework 
Directive which integrates European Union policies pertaining to the sector. The directives 
relating the Water Frameworks Directive are as follows:-  

• Bathing Water Directive (76/160) – replaced by 2006/7, deals with aesthetic and 
contaminant levels at beaches. Current compliance is at 92%-98% and aimed to reach 
100% by 2015. 

• Drinking Water Directive (80/778, as amended by 98/83) – Potable water quality. 
Provisions of the directive are amended from time to time. Recent focus is on reducing 
the quantity of lead and pesticides in water. A change in the provisions requires 
replacement and up gradation of infrastructure. 

• Urban Wastewater Treatment Directive (91/271) - Regulates of discharge of urban 
municipal and industrial wastewater. Requirement is to treat discharge at a minimum 
of secondary treatment level. Western European countries mostly comply with the 
directives however Eastern European countries need to catch up and are estimated to 
need $46 billion investment to comply with it. 

• Nitrates (91/676) Directive – Sets the limit of nitrates in water to 50 microgram per 
liter. In 2007, 15% of ground water resources and 3% of the surface water resources 
fell short of the target. The aim is to limit the contamination of water resources due to 
use of fertilizer by reducing usage and increasing treatment. 

• Integrated Pollution Prevention and Control (96/651, codified as directive 
2008/1/EC) – regulates air, water, and ground emissions from Industrial sites. 
Proposals are presently under consideration and are expected to limit the emission of 
sulfur dioxide and nitrous oxide from combustion 

• Sewage Sludge (86/278) – Encourages application of treated sewage sludge in 
agricultural applications by setting the limits on harmful compounds and metals in the 
sludge. Opens up opportunity for sludge treatment.  
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Other Directives 

In addition to the Water Framework Directives there are a number of additional directives that 
deal with the preservation of the ecological system and are connected to water and 
wastewater market. Some of the regulations are as follows:- 

 Landfill of Waste Directive (1991/102/EC, 1993/275/EC, 1993/31/EC) 
 Waste Incineration Directive (98/558/EC, 2000/76/EC)  

 Marine Framework Strategy Directive (2008/56/EC) 

 Flood Risk Management Directive (2007/60/EC) 
 Priority Substances List – 2001/17/EC Directive – 2008/105/EC  
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North America 

Market Size 

The water market in North America is estimated at $150 billion in 2016 growing from  $140 
billion in 2010 at CAGR of 2% during 2010-16.with the USA comprising 80% of the total market 
followed by Mexico and Canada.  
 
The total capital expenditure in the USA on the water and wastewater treatment market is 
estimated to be nearly $40 billion. The municipal markets are the key drivers of the water 
market in the USA; and its growth has been restricted in the short term due to the financial 
crisis and lack of finance from the bond markets. However it is expected to recover by 2013 
and cumulatively grow at a CAGR of 5% during the period 2010-16.184  
 
The market for water and wastewater treatment equipment in North America is expected to 
experience a slower growth relative to other regions globally and is estimated to grow by 3% 
over the next 5 years. 
 

Figure 7 - North America Water and Wastewater Treatment Equipment Market 

 
Source: MEC Intelligence Analysis 

 
USA is the largest water and wastewater infrastructure market globally with a large proportion 
of the water market coming for the up gradation of the piping infrastructure. 

 

Table 4 - US Drinking Water Pipe Network Condition 
Condition 1980 2000 2020 

Excellent 69% 43% 33% 

Good 19% 17% 11% 

Fair 3% 18% 12% 

Poor 3% 14% 13% 

Very Poor 2% 2% 23% 

Life Elapsed 5% 7% 9% 
Source: US EPA (2002) 

 
Under the Safe Drinking Water Act (SDWA), the EPA regularly monitors the quality of water 
and regulates the concentration of chemicals. If it is found that a certain chemical is affecting 
the water quality for a large proportion of the population, SDWA is amended to regulate the 
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chemical and becomes source of major investments for up gradation of treatment and 
distribution infrastructure.  
 
It is estimated that nearly 50% of the surface water resources in the US are pol luted. The 
wastewater treatment facility is well developed in the urban areas; with a low penetration in 
rural areas and small communities185. 
 

Table 5 - Sewage Treatment Development 
  1982 1984 1992 1996 2000 2004 2008 

Tertiary 22,80% 27,40% 32,00% 33,00% 40,10% 42,00% 43,00% 

Secondary 25,00% 23,00% 25,00% 24,00% 31,30% 32,90% 30,70% 

Primary 14,00% 13,00% 18,00% 18,00% 2,30% 1,10% 1,30% 

Connected 64,00% 63,00% 75,00% 75,00% 73,70% 76,10% 75,00% 

Source: US EPA (2010) 

 
The demand in the sector is strong with a fiercely competitive supplier base to service the 
market. 
 
Pricing Trends 

The tariff rates are fixed by Public Utility Commissions and are driven by the need to finance 
capital expenditure after taking into account available sources of funding. Due to the economic 
crisis the funding of the water infrastructure declined from external sources (including capital 
markets and government) leading to increase of water tariffs across a large number of 
municipalities in USA.186 The pricing of water and waste water services is expected to continue 
to increase as the utilities in America will need to invest in rehabilitation and up gradation of 
the water and waste water infrastructure.  
 
 
Stakeholder Analysis 

Private owned (commercial) utilities serve nearly 15% of the US population while the rest are 
controlled by municipalities, which may or may not contract the operations to the private 
sector. The funding for the municipal utilities is directed by the Federal and the State 
Government which also regulates the water and wastewater sector. Environment Protection 
Agency (EPA) is the body assigned to administer water policies and regulate water quality on 
behalf of the Federal Government. 
 
The private sector utilities are expected to grow at a rate of 5,5% per annum, whereas, the 
contract based operations of water utilities are estimated to grow at 2% per year. 187 
 
Key Stakeholders 

 Federal Government – involved in administering the funding of projects, the regulation 
of Federal waters, and administering regional level water issues 

 State Government authorities – responsible for funding and administering state level 
policies 
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 Environment Protection Agency (EPA) – nodal body for administration of water 
resources on behalf of the Federal Government 

 Department of Energy 

 US Department of Agriculture 
 Department of Homeland Security 

 
Competitors and New Entrants188 
There are nearly 56.000 entities in the water provisioning service in the USA.  
 

Table 6 - Competition in the water market 
Item Number 

Total number of entities 56.000 

Local systems 26.000 

Government owned 24.000 

Investor owned 6.000 

US Market listed 11 

Internationally held 4 
Source: Pinsent Mason Water Yearbook 2010-11 

 
Government owned utilities provide water to nearly 80% of the population and private 
companies provide water to nearly 15% of the population.   
Furthermore, large utilities dominate the market with nearly 45% of the population being 
served by very large utilities (~400) and an additional 35% being served by large utilities 
(~3.800). The large utilities use their economies of scale to discourage new entrants in the 
market.   
Apart from the investor owned utilities, the private sector is present in the operation and 
maintenance (O&M) of the assets of municipal utilities and cover around 12% of the 
population. The key private sector players are: 
 

Table 7 - Key Private Players and the Nature of their Participation in the Water Sector 

in the US 

Company Type 
Veolia Water O&M 

United Water O&M 
OMI O&M 

American Water O&M 

Severn Trent O&M 
American Water Works Private Utility 

United Water Services Private Utility 
Aqua America Private Utility 

California Water Service Private Utility 
Southern California Water Private Utility 

Source: Pinsent Mason Water Yearbook 

 
The technology and equipment suppliers must work with the large utilities and government 
municipal sector. 
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Barriers to Entry 

The water and waste water market in US is open to new players in the industry. However, the 
dominance of a few players on the customer side reduces the profit potential of the new 
entrants considering a large supplier base to the industry.   
 
Trends and Drivers189 

• An aging infrastructure which is in need for replacement and rehabilitation, regulatory 
requirements under the Clean Water Act and expansion of suburbs drive municipal 
water sector in the US. The municipal water sector comprises nearly 80% of the water 
market and has been under pressure due to lack of adequate financing at the local 
level.  

• The market for expenditure in the water and wastewater treatment has been declining 
owing to the economic and financial constraints. In order to boost the spending, the 
Government provided $13,5 billion funding under American Recovery and 
Reinvestment Act (ARRA) which comprised $6 billion of direct capital investment.   

• The market is expected to experience ad-hoc expansion of infrastructure driven by 
regulatory requirements as they come due at local level. However, the requirement to 
replace infrastructure is strong and the market will experience significant growth with 
availability of finance to local and municipal markets. 

• In industrial water market, the expansion of energy sector and chemical sector 
constitute the key growth markets. The expansion of oil and gas industry especially 
shale gas in the US will continue to drive the market for industrial water treatment 
solutions.  Smart Water Meters are being increasingly preferred to minimise the loss of 
water in the industry, however, in near term the growth is limited 

 
Key Challenges 

Water Infrastructure Up gradation and  Quality Regulations 

The Energy Protection Agency (EPA) estimates that the Drinking Water Infrastructure requires 

$335 billion and wastewater infrastructure requires $298 billion in investments over a 20 year 

period for improvements and replacements of the existing infrastructure due to the aging 

infrastructure and meet the regulatory requirements under the Clean Water Act and Safe 

Drinking Water Act190. 

 
These do not include any new investments for catering to service expansion or for the 
operation and maintenance costs.  
 

Water Scarcity 

Southwest states of the US and particularly California have experienced water shortages and 
drought like conditions. At the same time, the groundwater resources in the US are being 
depleted due to unsustainable extraction of water and it is expected to lead to severe water 
crisis in the future. 191 
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In order to mitigate the issue in its region, the Californian government earmarked $40 billion 
for investment into the development of the water system in California in 2009. The key 
technologies that will be needed are water conservation, demand management, water 
extraction solutions.192  
 
Emerging Sectors193 

 Water Desalination - the water desalination market is expected to increase in value 
from $0,2 billion in 2010 to $2,5 billion in 2015. 

 Cleaning of Lead from Drinking Water 

 Smart Water Meters 
 
Sectorial Investments194 

 The capital expenditure by municipalities on water and waste water sector is 
estimated to be $35 billion in 2010 and is estimated to reach $47 billion in 2016 after 
experiencing a slow down during the period 2010-12 due to the financial crisis 

 The capital expenditure on industrial water and waste water market is estimated to 
grow from $2,5 billion in 2010 to $3,9 billion in 2015 

 

Legislation 

Federal Government actively manages the quality of water and water resources in the US 

through its agency EPA. However, the state governments are primarily responsible for 

administering and funding the water infrastructure in their states. Some of the states facing 

droughts have more stringent regulations as compared to others. The two main laws 

pertaining to water at Federal level are below:- 

 Clean Water Act – The Act has been legislated to preserve the “chemical, physical, and 
biological integrity of nation’s water” and mandates a minimum secondary level 
treatment of wastewater discharges into surface water resources 

 Safe Drinking Water Act – Safe Drinking Water Act mandates the EPA to set, monitor, 
and enforce drinking water quality related standards 
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South America 

Market Size195  
The market Size for South America Market is estimated to be nearly $25 billion with Brazil 
contributing nearly 75% of the market. The market is estimated to grow at a rate of 
approximately 6% over the period 2010-16 to reach a value of nearly $35 billion by 2016. 
 
The market for water and waste water equipment is estimated to reach $5,6 billion in 2016, 
growing at a CAGR of 5% during 2010-16. 

 

Figure 32 – South America Water and Waste Water Treatment Equipment Market  

 

 
Source: MEC Intelligence Analysis 

 
Brazil is endowed with large amount of fresh water; however, the water is not available close 
to the major demand centers. At the same time, the infrastructure for water distribution, 
sewage collection, and waste water treatment is inefficient and inadequate. Nearly, 40% of the 
water distributed is estimated to be non-revenue water in 2006 and it is estimated that 90% of 
the domestic sewage and 70% of industrial waste water is discharged into waterways 
untreated. The status of sanitation and water distribution in Brazil in 2000 is as follows:  

 

Table 8 - Coverage of Wastewater infrastructure – Brazil 

Sewage System  (2000) Sewage System   

Urban Households – sewage network  56% 
Urban Households – septic tank  16% 

Rural Households – sewage network   3% 

Rural Households – septic tank  10% 
Source: Pinsent Mason Water Yearbook 

 

Table 9 - Coverage of Waster Infrastructure - Brazil 

Water Distribution Network (2000) Water Distribution Network  

Urban Households  90% 
Rural Households   18% 

Source: Pinsent Mason Water Yearbook 
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Pricing Trends 

A large section of the population in Brazil depends on pumped ground water for serving the 
water needs as the utility supply of water is limited. In case of utility supplied water, the 
pricing of water is controlled by municipalities and has been traditionally charged on potential 
availability basis, this policy is under change to charge for the services on the basis of quantity 
utilized.  
 
Stakeholder Analysis196 
The provinces are responsible for setting the rules and regulations for the management of 
water and waste water in their jurisdiction. The administration is left to the urban local bodies.  
 
The water market in Brazil is controlled by more than 5.500 municipalities. Out of these more 
than 70% are managed by state owned companies for water services and nearly 15% are 
managed for wastewater services.  The participation of private sector in the Brazil water 
market is through PPP model. 
 
In Argentina, 19 state and provincial companies, more than 100 municipalities, and 950 co-
operatives are responsible for the supply of water and sanitation services.  
 
Key Stakeholders 

 Agencia National De Aguas (ANA)- National Water Agency 

 BNDES – Brazil National Development Bank  
 
Competitors and New Entrants 

The Brazil water market is dominated by local players and it is preferable to enter the market 
through partnerships with or acquisitions of local companies. The equipment market is 
extremely price sensitive.197 
 
Trends and Drivers198  

 Health problems related to drinking water and poor sanitation coupled with poor 
coverage of wastewater treatment network and facilities in both municipality and 
industrial sectors are driving investments into the up gradation and construction of 
new wastewater treatment plants 

 Pollution of water resources are driving need for increased need to monitor the quality 
of water resources 

 Poor implementation of regulations restrict growth of the market especially in the 
industrial sector 

 The hosting of World Cup by Brazil in 2014 is driving investments in the water 
infrastructure sector 

 
Key Challenges199 

Water Use and Pollution 

The Brazilian water resources are under heavy use and are increasingly polluted. The ground 
water wells have reported contamination of water quality due to over drilling and lack of 
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sanitation.  At the same time, the surface water resources have been polluted extensively due 
to discharge of untreated sewage and industrial effluents particularity from the manufacturing 
and the mining industry.  
 
A number of technologies will be needed to address this problem which will include water 
quality monitoring, water discharge monitoring, water treatment, and waste water treatment 
for municipal and industrial applications, water efficiency equipment, and sanitation facilities. 
 

Water and Wastewater Treatment Infrastructure 

The infrastructure for water and wastewater treatment is inadequate. In 2006, it was 
estimated that 83% of the homes were connected to a water network. Similarly, nearly 70% of 
the homes were estimated to be connected to wastewater network in 2005 in Brazil. At the 
same time, the infrastructure is old and the use of technologies for treatment of water and 
waste water is quiet basic with Chemicals being used to treat water and wastewater being 
discharged without treatment into the water bodies.  
 
In order to plug the unsustainable water and waste water practices expansion of water and 
wastewater networks is required especially in rural areas and northern Brazil where the 
penetration of the services is extremely low as compared to South and particularly South East 
Brazil. The Government of Brazil plans to invest in the development of infrastructure to 
provide universal access to water and sanitation services to Brazil. 
 
Further, advanced water treatment is required to prevent pollution of water through use of 
chemicals while treatment. Similarly, for wastewater treatment, there is an urgent need to 
upgrade the waste water treatment facilities to meet with the required discharge levels as well 
as expand the capacity to prevent further deterioration of water quality in the key resources.  
 
Emerging Sectors200 

Municipal Water and Wastewater Treatment Market 

The Brazilian Municipal water and wastewater treatment equipment market will experience 
investments during the period 2011-16 period. The key driver of the increased investments is 
the regulation of the discharges and financing under government programs and infrastructure 
investments earmarked for the World Cup. The opportunities are expected to be primarily in 
the secondary treatment of waste water, sludge and tertiary treatment for nutrient removal. 
 

Smart Metering Technology 

Brazil is mooting to move from capacity based charging for water and wastewater serv ices to 
utilization based charging. The Brazilian Economic Affairs Commission is currently planning to 
modify the sanitation law in this regard.  This is expected to lead to an increase in the 
deployment and need for accurate metering technology in the market.  

Wells Technology 

Nearly 16% of the population is estimated to solely rely on ground water. The non-availability 
of water in key population centers is expected to give impetus to deep-well drilling technology 
and treatment of the ground water to acceptable use. 
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Legislation201 

Brazil 
Brazil has a mix of laws and national policies to manage the water resources, increase access to 
drinking water and sanitation services and encourage the participation of the private sector in 
various projects. 
 
Agência Nacional de Águas (ANA) was formed by law in 2000 to implement the national water 
resource policy and co-ordinate the management of water resources in Brazil. The water 
resources are managed under the state jurisdiction. In 2005, the Government passed the 
National Water Resources Plan (PNRH) for 2006-16, to double the number of people served by 
potable water and sanitation services during 2005-15. 
In 2007, water and sanitation services law was passed, to raise investments for the universal 
provision of water and sanitation facilities in Brazil.  
 
In addition, the government also earmarked investments in the water and wastewater 
infrastructure development during the stimulus program – Program for Accelerated Growth 
(PAC). 
 
Argentina 
The legislations in Argentina can be segmented by the population of cities:- 

 >15.000 - Programa Nacional de Optimización, Rehabilitación y Ampliación de Servicios de 
Agua Potable y Alcantarillado Claocal (PRONAPAC)  

 500-15.000 – Préstamo BID 857-OC/AR 
 <500 – PASPAyS 

 

PRONAPAC aims to provide universal access to water and wastewater services based on self -

sustaining financial model.  

Préstamo directs municipalities to provide suitable services for water and sanitation 

PASPAyS aims to develop services for management of health concerns and risks in the small 

communities. 
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 University of Wisconsin Milwaukee, “Water Markets of the US and the World”, 2010; Pinsent Mason, “Water Yearbook ”, 2010, 
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Clean Water Market Assessment 
 

Clean Water - Market Assessment 

Assessment 
Criteria 

Attractiveness 

Explanation 

Africa Asia Australia Europe 
North 

America 

South 

America 

Government 
Support 

 

 Security of supply of water and treatment of 

water remains a strong focus area across all 
regions with the USA and Europe leading the way 
in forming policies to regulate water.  

 In Asia, China, Japan, and Korea, South East Asia 
have taken a number of steps to increase the 
quality of water and maintain water resources 
with some of the legislations equivalent to the 
European and American levels 

 In South America and Africa, the focus on the 
market remains high; however, government has 
not strengthened the urban local bodies and 

pricing mechanism to adequately clean the water. 

Addressable 
Market 

 

 Asia and Europe have high investment into new 
building of infrastructure in the developing 
countries.  

 North America is primarily targeted at 
rehabilitation of old infrastructure 

 Australia market has low potential due to small 
size of population 

 Africa and South America do not have requisite 
support to recover costs from water investments 
impeding the market size. 

Solution 
Attractiveness 

 

 Clean water is an attractive solution across all 
markets. However, availability of water resources 

is the key parameter differentiating attractiveness 
in the market 

 Asia, Africa and Australia are among the driest in 
the world with inadequate water and waste water 

infrastructure coverage. The growing economies 
of Asia have high attractiveness for clean water 
solutions.  

 The attractiveness of the African market is limited 
by the lack of institutional mechanisms 

 The legislation requirements in North America 
and Europe have created attractive market for the 
water industry in the regions. 

 The South American markets have access to some 
of the largest aquifers and the access to those 
limits the market attractiveness of the water 

solution in the regions. 

Five-Year Market 
Growth 
Potential 

 

 Asia is experiencing rapid growth due to 
government mandates to expand the coverage of 

services and increase the quality of the water 
provided. The African, South American and 
Australian markets are growing on account of 
their small market size currently 

 Europe and North America have a large mature 
market size and are growing at a smaller pace 

Market 
Accessibility 

 

 Private sector participation in the water issue has 
been increasing but remains a political issue 
slowing down the growth in the sector. The 
private sector participation remains high in the 

markets in Europe and North America but is 
controlled by major global utilities leading to 
challenges in the access to infrastructure. 

 In Asia, the local authorities control access to 

most of the infrastructure and there are 
challenges in participation in the sector without 
the aid of local players. 

 In Australia, the private sector participation is 
highly encouraged. 

 The market for technology for hi-technology 
equipment and systems remains open with 

players from Japan, Korea, Germany, France, and 
the US competing for contracts. 
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Profit  
Opportunity 

 

 The profit opportunity in the sector remains fairly 
limited due to the inability to pass the cost 
escalation to consumers of prices. 

 European and Australian markets represent 
higher profit opportunity as the costs on 

investments can be recovered by increase in 
tariffs 

 In the North American market, the tariffs are fixed 
by the public utility commissions limiting the 
increase in prices 

 In Asia, Africa, and South America market the 
price of water is low; however, government’s 
policies and allowances provide incentives to 
investment which determine profitability in the 
sector. 
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Clean Water Market Opportunities 

No. Opportunity Region 
Key “government” 
stakeholders 

Planned development 
Growth 
(2012-16) 

1. 

Rehabilitation of Infrastructure in 

Western Europe and Building of 
new infrastructure in Eastern 

Europe 
The total capital expenditure into 
new assets is expected to be around 

$7-10 billion; $15-20 billion per year 
being spent on upgrading and 

rehabilitating the current 
infrastructure in the market. 

France, 

Germany UK, 
Italy, Poland, 

Romania 

Federal and 

Provincial water 
quality 

departments 
Urban Local bodies 

Minimum secondary level 

treatment of waste water 
Rehabilitation of treatment and 

piping infrastructure to reduce the 
level of contaminants such as lead 
in water  

3%-5% 

2. 

Water Treatment and Distribution 

Infrastructure in Asia 
China has earmarked $636 billion for 
investments in water and 

wastewater infrastructure and will 
actively seek foreign participation.  
Specifically, the government plans to 
spend $165 billion during 2011-15 
(12th Five year plan) on the 

wastewater treatment market.  
India has announced policies to 

increase participation of private 
sector to build and operate water 
infrastructure. Recently Veolia 

signed a 25 year operation and 
maintenance contract with the Pune 

Municipality  

China – 

Shanghai, 
Beijing, 
Guangzhou 

 India – Delhi, 
Mumbai, 

Chennai, Pune 

India 

Ministry of Water 
Resources, Ministry 
of Urban 

Development 
China 

MOHURD, Ministry 
of Water, Urban 
Local Bodies 

Increase participation of private 

sector in the development and 
financing of infrastructure to 
increase the supply and treatment 

of water 

10%-20%  

3. 

The Arab Markets 
The market faces severe water 

shortage and at the same time 
requires large amounts of water for 
agriculture, irrigation and daily use. 

There is considerable demand for 
water desalination and water 

efficient equipment. The market is 
expected to double in the coming 
five years for water and wastewater 

infrastructure in the coming five 
years. 

UAE, Saudi 
Arabia, Kuwait 

Ministry of Water 
Resources 

Currently, $12 billion worth of 
projects are underway in the Arab 

world on desalination market and 
the projects are expected to 
increase in future. 

15% 

4. 

Water Upgrade and Regulatory 
Requirement Infrastructure in the 
US 

The Energy Protection Agency (EPA) 
estimates that the Drinking Water 

Infrastructure requires $335 billion 
and wastewater infrastructure 
requires $298 billion in investments 

over a 20 year period for 
improvements and replacements of 
the existing infrastructure due to the 

aging infrastructure and meet the 
regulatory requirements under the 

Clean Water Act and Safe Drinking 
Water Act.  
These do not include any new 

investments for catering to service 
expansion or for the operation and 

maintenance costs. 

All states 
especially 
California  

- Water Revolving Funds and ARRA 
Investments. Projects are taken as 
they come due as per legislations. 

3%-5% 
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5. 

Desalination Market 
Recognizing the water scarcity 
prevailing across the globe Asian 

countries has earmarked specific 
plans to develop the desalination 
technology and market. There is 

significant room for collaboration 
and participation in the sector.  The 

expenditure on desalination market 
is expected to be nearly $33 billion 
during 2010-20 In China alone. 

China, Korea, 
Singapore, 
Israel, Japan,  

Research Institutes 
and Private 
Companies 

The current desalination market is 
estimated at $12 billion globally. 
However, with the availability of 

cost-effective technologies the 
markets will experience significant 
growth. 

10% 

6. 

Water Loss and Smart Meters 
Nearly 30% of the water in the 

developing regions of the world is 
lost due to leakage and theft. Smart 
water meters are likely to be 

installed to encourage savings and 
efficiencies.  

The market for smart water meters 
is set to explode globally. The global 
market is estimated to double to 

$2.5 billion per annum globally 

France, Italy, 
UK, Spain, 

Germany 

- - 15% 

7. 

Russia Water and Waste Water 
Market To Double by 2017 

Russia is expected to need $11 
billion worth of water investments to 

upgrade its infrastructure as per the 
federal directive to upgrade, 
refurbish and build water and 

wastewater infrastructure. 

Russian Urban 
Centres 

Private Companies, 
Governmental 

Authorities 

The government is looking at 
attracting foreign capital to meet 

the infrastructure expansion plan 
and aims to raise $10,9 billion 

from private participation while 
contributing around $0,6 billion 
for the program. 

NA 

8. 

Sustainable Water Extraction and 

Irrigation in Africa 
The water withdrawals in Africa 
Exceed the replenishments and 

there is need to increase the water 
availability in the region with 
demand for dams and related 

equipment along with affordable 
desalination technologies. Also, the 

irrigation of fields is primary 
consumer of water and new 
irrigation equipment are required 

Algeria, Egypt, 

South Africa, 
North African 
Countries 

Central Authorities 

for Water under 
the ministry of 
water in the African 

regions. 

Egypt – LE 20 Billion over 2012-17 

Algeria – Construction of new 
dams, water desalination plants 
and water network repair 

 

NA 

9 

California 
The South west States in the US 

especially California have faced 
drought like conditions and 
infrastructure investments have 

been earmarked. 

California California State 
Government 

Authorities 

In order to mitigate the issue in its 
region, the Californian 

government earmarked $40 billion 
for investment into the 
development of the water system 

in California in 2009. The key 
technologies that will be needed 

are water conservation, demand 
management, water extraction 
solutions. 

NA 
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Smart Grid 
The smart grid is often referred to as an “energy internet” because it is a decentralized system 
that turns the electric power infrastructure into a two-way network. The smart grid system allows 
utilities and customers to share information in real time so they can more effectively manage 
electricity use.  
Most existing electricity transmission and distribution systems in the world were put in place 30-
50 years ago. They organize one-way distribution of electricity from large central generation 
plants to the end users. However, the old grids suffer from significant losses of electricity in 
transmission and distribution. There is also an important inefficiency related to peak demand. 
Demand varies, but capacity and generation are normally kept at peak demand level, leaving large 
amounts of electricity unused. Moreover, the addition of highly intermittent electricity from 
renewable sources to the current grid presents important challenges for the management of the 
grid and the quality of electricity it delivers. Smart grid is able to balance out supply and demand 
over a region and it uses advanced types of control and management technologies to efficiently 
distribute power and connect decentralized renewables.  
 

Technology 

Smart grid is made up of a number of components, from the power source to the utility to the 
end user, covering everything from the smart meters installed in homes and the smart grid-
enabled appliances it monitors to the back-end data management at utilities. The eight main 
functional categories in the smart grid value chain can be summarized by: 

 Integration of renewables 

 Automation and control 
 Demand response 

 Electric vehicles and vehicle-to-grid (V2G) 

 Home energy management 
 Commercial and industrial building energy management 

 Distributed generation 

 Advanced metering infrastructure (AMI) 
 

Integration of Renewables 

To successfully connect distributed generation, such as solar panels, wind farms and energy 
storage, to power grids requires important additional products and not only standard 
technologies traditionally used to connect e.g. coal and nuclear power. Because solar panels 
produce direct current (DC), they require inverters to convert DC to AC power. To connect the grid 
to an energy storage, which is necessary to accommodate the variable nature of renewable 
energy, the storage device itself is required along with converters and traditional field equipment 
associated with conventional power. 
 

Automation and Control 

Adding intelligence to the distribution system requires devices that allow better monitoring and 
control of voltage, improved communication and the use of real-time information. These 
improvements to the distribution network have vast potential for improving overall system 
efficiency, making the electricity grid more reliable and saving energy. 
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Demand Response 

In order to create a large enough pool of capacity to reduce peak power loads through demand 
response, utilities turn to limitation service providers. These are firms that aggregate demand 
response customers and serve as the singular point of contact to the utility. Demand response is 
primarily a service model but specific hardware is required to achieve the necessary 
communication, monitoring, control and automation.  
 

Electric Vehicles and Vehicle-to-grid (V2G) 

Electric vehicles rely on energy storage in the form of advanced vehicle batteries and connecting 
electric vehicles to the grid requires charging stations. If the stations are designed to allow power 
to flow both ways, called vehicle-to-grid (V2G), electric vehicles can serve as a source of 
distributed energy storage. This enables the electric cars to discharge electricity back to the grid 
during hours when the vehicle is parked and peak power is needed.  
 

Home Energy Management / Home Area Network (HEM/HAN) 

HEM systems include smart appliances and displays that allow customers to monitor and manage 
their energy use and remote control capability from any location outside the home.  
 

Commercial and Industrial Building Energy Management 

Integrated building automation systems use networked sensors and monitors and incorporate 
data from individual systems such as lighting and heating, ventilation and air conditioning (HVAC).  
 

Distributed Generation 

Accommodating small-scale, distributed power sources e.g. rooftop solar requires different 
capabilities from those for grid-scale renewable energy sources. A key technology for small-scale 
solar is micro inverters. 
 

Advanced Metering Infrastructure (AMI) 

The foundation of the smart grid’s two-way flow of data and is the underlying infrastructure that 
combines smart meters, communications and data management. The one-way version of these 
smart meters is called advanced meter readers (AMR). These meters automatically collect 
consumption, diagnostic and status data from water meter or energy metering devices and 
transfers that data to a central database for billing, troubleshooting and analyzing. The AMR 
technology mainly saves utility providers the expense of periodic trips to e ach physical location to 
manually read meters.  
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The illustration below is a conceptual model of a smart grid identifying some of the key 
functionalities a utility may choose to facility in their smart grid:   
 

Figure 33 - Conceptual Smart Grid Model 
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Global 

Trends 

The primary trends on smart grid are environmental targets, mandates and policies and the need 
for more efficient and reliable electricity supply. Furthermore, economic drivers and technology 
development are also to key trends regarding smart grid. Below is a brief overview of the main 
global trends:  

 Environmental targets 
o National energy plans 

 Mandates and policies 
o Mandated rollouts and pilot projects in several countries  

 Efficient and reliable electricity supply 
o Growth and integration of power supply from renewable energy resources 
o Increase the resilience and reliability of the grid and avoid losses and outages  

 Economic drivers 
o Expectation of increasing electricity wholesale cost 
o New energy technologies and the convergence of the power and the IT industries 

create new jobs and business opportunities 
o Increase return-on-assets for utilities 

 Reduction in operational 
 Avoidance of peak power capacity 

o Societal benefits 
 Reduction of the economic cost of power interruptions 
 Reduction in customer’s electricity bill 
 Reduction in CO2 emissions 

 Technology development 
o Electric vehicles (EVs), energy storage, domestic Micro Combined Heat and Power 

(µCHP), residential photovoltaic (PV) systems and advanced metering 
infrastructure (AMI) are all pushing the evolution of the smart grid forward 

 

Market Size 

The global smart grid market size is projected at $100 billion in 2016204. The market size is very 
much depending on the scope of smart grid related products and services. In general for the 
smart grid section only hardware and software will be included in the market sizes. The market 
sizes will not include smart grid related services.  
Asia is expected to dominate the smart grid sector with 80% of the total market in 2016. Europe 
and North America are expected to account for 9% and 7% of the global smart grid market by 
2016. Ten countries (China, the U.S., India, the U.K., France, Germany, Spain, Brazil, Japan and 
South Korea) will account for 82% of the total smart grid investments by 2030205. The 
compounded annual growth rate is expected to be 25% for the global smart grid market during 
the period from 2010 to 2016. The demand gap from today (2012) to 2016 is estimated at roughly 
$66 billion.     
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 Based on multiple Zpryme reports, 2011 
205

 Innovation Observatory, ”Ten countries will account for 80% of global smart grid investment by 2020”,  2012   
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Figure 34 - Global Smart Grid Market Size 
 

 
 
Source: MEC Intelligence analysis of market size based on countries’ political targets, investments and  market reports.   

 
From a smart grid element standpoint Distributed Grid Management (DGM) and High voltage 
transmission systems currently both account for roughly 30% of the total market. However, DGM 
is expected to account for more than 50% of the global smart grid market in 2016206 according to 
the projected smart grid adoption rate.   
 

Figure 35 - Global Smart Grid Market Component Split 

 

 
 
Source: MEC Intelligence analysis of market size based on countries’ political targets, investments and  market reports.   
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 Frost and Sullivan, “Mega trends 2020”, 2011  
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Key Challenges 

The key challenges facing the smart grid development are: 

 Impact due to uncertain economy - smart grid is still not a ‘must have’ for utilities 
 Very limited government ownership and initiative and the complex nature of the system 

means a diffused ownership model is limiting market advancement 

 Lack of large scale demonstration projects due to very limited government ownership and 
initiative 

 Business model validation and technology proliferation is not easy without large scale 
projects 

 Connectivity gaps of key smart grid domains e.g. communication technology, 
interoperability and security issues slows down development207.  

 

Key Global Industry Players 

Some of the key global industry players are listed in the table below: 
 

Table 9 - Key Global Smart Grid Players 

 
Source: GTM Research, 2010; various industry report and web articles. 

 
Looking at utility systems development and integration regarding smart gird, some of the key 
global players are: 

 IBM 

 SAP 

 Oracle 

 HP 
 Logica 
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 Frost and Sullivan, “Mega trends 2020”, 2011  

HEM/HAN 
Advanced 

control 
systems 

AMI 
networking 

Demand 
response 

Grid optimization 
System 

integration 

 Tendril 
 Google 

 Greenbox 

 Grid point 

 Onzo 
 Cisco 

 Gainspan 

 Microsoft 
 Ember 

 Control4 

 Agi lewaves 
 AlertMe 

 Energate 

 EnergyHub 

 4Home 
 Honeywell 
 Intel 

 Pos i tive 
Energy 

 Outsmart 
Power 
Systems 

 SAP  Ambient 
 Arcadian 

Networks 

 BPL 
Global 

 CPower 
 Sequentric 

 Ziphany 

 Comverge 

 Enernoc 
 Gridpoint 

 

 ABB 
 Current 

 S&C Electric 
company 

 Areva  

 Cooper 
Power 

Systems 
 Johnson 

Controls 
 Microplanet 
 Sensortran 

 Siemens 
 Telvent 

 Tol lgrade 
 

 Enernex 
 HP 

 Logica  
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 Ventyx 

 Accenture 

 Capgemini  

 EnerNex 

 
As for the communications layer element of the smart grid system the key players are currently 
known to be: 
 

Table 10 - Smart Grid Communications Layer Players 

 
Source: MEC Intelligence analysis; various industry report and web articles. 

 
Current Smart Grid Project Examples 

In the Isle of Wight (U.K.), IBM Toshiba, SSE, Cable and Wireless and Silver Spring Networks have 
engaged through a community interest company, Eco Island, to deliver a smart energy network. In 
Austin, Texas, the Pecan Street project is using stimulus funding and the municipal-owned utility 
to pioneer smart grid technologies in the U.S. The Japan smart community alliance’s level of 
ambition is indicated by a number of domestic demonstration projects in collaboration with 
international initiatives. Furthermore, Japan’s new energy and industrial technology organization 
(NEDO) is currently building a smart grid on Hawaii’s Maui island and a project in New Mexico.   
 

Emerging Sectors 
The smart grid sector is spurring demand for EVs and therefore EV batteries, which are two of the 
main industries expected to draw synergies from advancements in the smart grid industry. Smart 
grid is a technology that integrates and ties many technologies together and will therefore drive a 
number of underlying technology sectors supplying key elements to the smart grid system. One of 
these is expected to be smart grid-enabled appliances, which are set to take off as smart grid gets 
closer to being commercialized.  

Communications Layer 

LAN WAN FAN/AMI Smart Meter Manufacturers 

 Cisco 
 IBM 

 EMC2 
 Alacatel-

Lucent 

 Sun 
 Brocade 

 AT&T 
 Verizon 

 T-Mobi le 
 Sprint 
 Clearwire 

 Qwes t 

 Landis+Gyr 
 Si lverspring 

 Smart Synch 
 Itron 
 Bpl  

 Current 

 Els ter 

 Eka systems 
 Arcadian 

 Tri l liant 

 Echelon 
 Cisco 

 Gridnet 

 Sensus 
 Ambient Networks 

 Itron 
 Landis+Gyr 

 Sensus 
 Els ter 
 Echelon 

 GE 



 SMART GRID 
 

 

THE GLOBAL CLEANTECH REPORT 2012   133 
   
 

 

Regional 
Asia 
Key markets for smart grid in Asia are China, South Korea, Japan and India, which combined 
account for more than 90% of the Asian smart grid market. South Korea has a very clear 
nationwide vision and roadmap for smart grid with potential investment of over $100 billion in 
the next 20 years, and currently has a test bed project involving all key components208. China’s 
State Grid Corporation plans to invest $45 billion for smart grid technologies as a part of the $250 
billion upgrade to its electrical infrastructure209. A number of issues are confronting India’s 
electrical expansion and modernization of its grid. India is focusing on grid and line loss 
applications and has a greater issue around electricity theft, which a smart grid could help 
address. Greater electrification will play a large part in the country’s prolonged economic growth, 
but rising energy demand is outstripping India’s available supply. Japan has a high level of grid 
reliability and need to further promote renewable integration post the Fukushima disaster.  
 

Market Size 

The Asian market is dominated by China which is projected to account for 86% of the Asian smart 
grid market in 2015. The Asian compounded annual growth rate is expected to be 31% through 
2015 which is 6% higher than the growth rate for the global smart grid market (25%). The 
compounded annual growth rate is 12% for South Korea, 16% for India, 54% for Japan and 27% 
for China.  
 

Figure 36 - Asia Smart Grid Market Size 
 

 
Source: Zpryme, “South Korea – Smart Grid Revolution”, 2011; Zpryme, “China: Rise of the Smart Grid”, 2011; Zpryme, “Japan: Tsunami 
Wakens the Smart Grid”, 2012; Zpryme, “India Smart Grid Legacy”, 2011.    
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 Zpryme, “South Korea – Smart Grid Revolution”, 2011  
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 Zpryme, “China: Rise of the Smart Grid”, 2011  
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Stakeholder Analysis 

The smart grid development in China is driven by State Grid which is the world’s largest utility and 
provider of 80% of China’s electricity. State Grid released its Smart Grid Plan in 2009, which 
provides a roadmap through 2020 with the goal to ensure China remains one of the world’s 
largest smart grid markets. 
China led the world in clean energy investment in 2010 with $54,4 billion invested in renewable 
energy, energy efficiency, smart grid, and related infrastructure investments. China’s investment 
rose 39% from 2009, constituting over 20% of the world’s total  clean energy investments of $243 
billion210. China’s investments include asset financing, public markets, feed-in tariffs, subsidies and 
other traditional incentive programs. China also supports its domestic renewable energy 
companies with low-interest loans and incentives enabling companies to scale up production 
capacity and expand into global markets. 
 
That private companies are playing an increasingly important role in the smart grid development 
in Asia is evident in e.g. Japan, where Toshiba spent $2,3 billion and reportedly outbid GE to 
acquire global smart meter maker and grid management software provider Landis+Gyr last May. 
Hitachi invested $30 million in smart grid networking company, Silver Spring Networks, an early 
stage strategic investment that could help Hitachi maintain a strong position in the 
implementation of the Japanese smart grid. Moreover, Japan’s new energy and industrial 
technology organization (NEDO) involved in smart grid projects in Hawaii and New Mexico is 
believed to be a key stakeholder.  
 
Key Stakeholders 

The primary key government stakeholders and authorities are listed in this section to give a high-
level overview of the stakeholder scene in the Asian region: 
 
China 

 State Grid Cooperation of China (SGCC) 

 China Power Southern Grid (CSG) 

 National Development and Reform Commission (NDRC) 
 China Electric Instrument Association (CEIA) 

 General Administration of Quality Supervision, Inspection, and Quarantine (AQSIQ) 

 National Institute of Metrology (NIM) 
 
South Korea 

 The Ministry of Knowledge Economy (MKE) - has taken the lead in building coalitions, 
defining the smart grid, establishing benchmarks and has already begun implementing a 
roadmap that will guide the country from pilot projects through development and 
commercialization of smart grid technology and in the end to a national smart grid 

 Korea Smart Grid Institute (KSGI) 

 Kansai Electric Power Company (KEPCO) – the state-owned company is the only power 
transmission line and distribution company in South Korea 

 Jeju Special Autonomous Province 
 Korea Smart Grid Association 

 U.S. Department of Energy (DOE) - In 2009, the Ministry of Knowledge Economy signed a 
Statement of Intent with the U.S. Department of Energy concerning collaborating on 
smart grid technologies as well as several other cleantech segments.   
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 Bloomberg, “Low-Carbon Energy Investment Hit a Record $243 Billion in 2010, BNEF says”, 2011  
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 U.S. State of Illinois – South Korea signed an historic partnership in 2010 with the U.S. 
State of Illinois to collaborate on smart grid. 

 
India 

 North Delhi Power Ltd. (NDLP) 
 Ministry of Power (MoP) 

 Bangalore Electricity Supply Company (BESCOM) 

 Central Power Research Institute (CPRI) 

 United States Agency for International Development (USAID) 
 
Japan 

 Japanese government 

 Japan’s New Energy and Industrial Technology Organization (NEDO)   
 
Competitors and New Entrants 

At present, China’s smart meter market is restricted to a handful of players already present on the 
Chinese market and no change seems likely in the near future. Grid companies rely on suppliers 
with low prices, a proven track record, local after-sale customer service and solid relationships 
with internal grid company departments. Low-cost solutions and strong relationships with local 
grid companies are instrumental for smart grid solution providers operating on the Chinese 
market. 
 
Barriers to Entry 

According to companies with first-hand experience, China’s State Grid places more importance on 
price than any other factor211. In the State Grid project bidding process, companies report that 
price accounts for roughly 60% of the decision, followed by technology and other criteria. 
However, price is not the only factor. Grid companies source 80% of their equipment from 
domestic suppliers to strengthen local capabilities212. State Grid appears to follow the 
Government Procurement Law, which states that government entities should give preferential 
treatment to domestic products in certain strategic industries, including clean energy. China’s 
Ministry of Commerce has however denied that state-owned enterprises qualify under the 
Government Procurement Law. The general picture is that grid companies’ procurement policies 
are rather unclear and many industry participants sense that preference for domestic solutions 
persists213. However, grid companies’ believed preference for local content does not exclude all 
foreign players from the grid market in China. China’s ambitious smart grid plans will call for new 
technology and solutions coming from foreign companies as domestic companies lack experience 
and technology in some important value chain segments. This is expected to create room for new 
private and foreign companies to enter the Chinese smart grid market place. At present, some 
foreign companies are already seizing the opportunities that the Chinese market presents and are 
making China’s grid sector more international than ever before. However, private companies 
seeking to promote their smart grid products and services must prepare themselves to engage 
deeply with both central and local levels of State Grid due to the nature of the Chinese market 
structure. 
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Trends and Drivers 

China’s electricity grid is currently overstretched and faces the massive challenge of how to 
efficiently power the incredible economic growth China is going through, while the energy mix is 
becoming simultaneously increasingly diversified, including a continuously growing intermittent 
component coming from renewable energy sources. Ambitious renewable energy and energy 
efficiency targets are driving the smart grid development, as well as growth projections for 
electricity demand, which simply require a more advanced grid than what exists today. 
 
Decision Making Process 

Smart meter procurement processes are the dominant forces shaping the Chinese market. 
Regulatory oversight is performed by four agencies: National Development and Reform 
Commission (NDRC), China Electric Instrument Association (CEIA), General Administration of 
Quality Supervision, Inspection, and Quarantine, and the National Institute of Metrology (AQSIQ). 
However, the decision-making power lies with State Grid and China Southern Grid as the only 
smart meter customers in China at present. State Grid decides procurement at the central level 
while Southern Grid delegates it to the provincial level. In State Grid’s procurement process, bids 
are assessed based on price (45% weight), quality (45% weight) and bankability of company 
(10%)214. To be eligible for bidding State Grid also requires that suppliers obtain quality approval 
certification (given by EPRI) which has to be renewed every two years.  
 
Key Challenges 

The key challenge in China is to efficiently power and support the rapid economic growth of the 
nation, while being able to integrate an increasingly larger amount of intermittent energy.  
India also has a massive need for expansion of their electricity grid with a rising energy demand, 
which is outstripping India’s available supply, but challenges also pertain to electricity loss and 
electricity theft. Line losses are averaging 26% with some states as high as 62%, and if the 
widespread electrical theft is factored in transmission line losses average 50%215. Japan primarily 
needs to further promote renewable integration post the Fukushima disaster. 
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Legislation 

China 
China’s State Grid Corporation plans to invest $45 billion for smart grid technologies as a part of 
the $250 billion upgrade to its electrical infrastructure216. The smart grid policy in China is tied 
directly to the country’s overall energy policy outlined in the Twelfth Five-year plan. The plan is 
controlled by the central government through the State Council, which is its chief administrative 
authority. China is planning to roll-out 50 million low-cost AMR (one-way communication) smart 
meters before 2015, which means that the country could require another round of implementing 
new and more sophisticated AMI meters as early as 2015. 
An increasing challenge is the excess intermittent energy supplied by the windiest regions. The 
grid cannot absorb significant power fluctuations without posing problems for grid stability and 
reliability. Therefore new Ultra High Voltage (UHV) power lines will be installed to partially 
address the problem by distributing power elsewhere. By 2015, China will invest $77 billion to 
construct 40.000 kilometers of UHV transmission lines as well as management and forecasting 
tools that maintain grid stability. All in all, State Grid’s investments in distribution are planned at 
$18 billion, with consumption targeting $14 billion combining for over half the total smart grid 
investment. 
 
India 
The Ministry of Power (MoP) has allocated $44,3 million for smart grid pilot projects across the 
country. The U.S. Trade and Development Agency awarded NDPL a $686.447 grant for a smart 
grid project in North-West Delhi intended to reduce blackouts and increase reliability. 
 
Japan 
Post Fukushima focus in Japan has been on reducing the need for electricity taking into account 
the planned reduction in nuclear energy. A Japanese renewable energy bill, has been set up as a 
feed-in-tariff system similar to what’s employed in Germany and Italy. Masayoshi Son, the 
billionaire founder of the Japanese telecom, Softbank, has set up a renewable energy foundation 
with $12,2 million and is planning to invest another couple hundred million in the renewable 
energy power generation business. Reportedly, Son is betting on the future deregulation of the 
utility market in Japan, and has gone as far as calling for a pan-Asian smart grid that would link 
Japan’s grid with those of other Asian countries through an undersea cable system. Tokyo Electric 
Power, which operated the Fukushima plant, will begin the first smart meter rollout targeting 3 
million customers in 2012 with the goal of getting 17 million smart meters installed by 2019. 
Moves over the past year indicate that the private sector in Japan is eager to step up on both the 
grid side and the power generation side, to get clean power to the market with Toshiba and 
Hitachi as some of the potential key players.  
 
South Korea 
South Korea has a very clear nationwide vision and roadmap for smart grid with potential 
investments of over $100 billion in the next 20 years. South Korea plans to spend $15,8 billion of 
government and private money on the smart grid between 2009 and 2016. The amount spent just 
on smart grid technology includes $1,93 billion from the government and $4,23 billion from 
industry. Another $18,05 billion will be spent on smart grid infrastructure expansion with $440 
million of that coming from the government. 
Recognizing smart grid as the key solution to achieve their “Low Carbon Green Growth vision” 
from 2009, South Korea announced its “National Smart Grid Roadmap” and has come up with a 
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proactive and ambitious plan to build a smart grid test-bed on Jeju Island. The Jeju Island smart 
grid project is a full-scale test bed involving all key components related to the smart grid system. 
 
The South Korean government has partnered with industry, international groups and foreign 
countries to set out a 20-year agenda intended to reduce the country’s carbon footprint and 
develop a new economic engine to stimulate exports. Domestically speaking, South Korea has 
enough electric generation and transmission capacity to meet its needs and already provides a 
relatively high level of power quality to industry and consumers. Therefore the government 
needed to establish policies that would incentivize private development of smart grid 
infrastructure and technology. The starting point of these efforts is a binding commitment to 
reduce the carbon output in 2020 by 30%217. Other targets aim to add value to energy efficiency 
by reducing usage by 10%, lowering the average annual blackout minutes per household from 15 
minutes to nine minutes as well as trimming transmission line loss to 3%. The South Korean 
government aims to capture 30% of the global smart grid market. The economic goals include a 
projected 50.000 annual jobs created in the smart grid industry, $43 billion in avoided energy 
imports and $3 billion in avoided power generation costs. South Korea, alongside Italy, took the 
lead in developing a “Technology Action Plan for Smart Grids” for the “Major Economic Forum on 
Energy and Climate” in 2009. The plan discusses the current status of smart grid technologies, 
migration potential and partnerships globally and offers best practices, incentives and challenges.  
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Australia 

Australia is a small but significant global player and will likely adopt smart grid infrastructure and 
applications primarily developed for the large international markets.  
 
Market Size 

The Australian government is investing about $100 million in a full-scale demonstration project 
under the Smart Grid, Smart City (SGSC) program as a pilot study before a nationwide roll-out is 
initiated. At this point there is not sufficient data available to make credible forecasts for 2015 
and 2020 but the level of investment in the Australian Electricity supply industry is substantial. 
The total value of the investment allowances for the current ACT and NSW determinations and 
the subsequent determinations for the rest of Australia is likely to be in the order of $30 to $40 
billion. This excludes any major investment in smart grid. The estimated investments on smart 
grid conversion for the U.S. is $165 billion over the next 20 years and Australia’s total energy 
market is approximately 6% that of the U.S. for comparison218.  
 
Barriers to Entry 

There are no apparent barriers to entry to the Australian market. Australia will most likely adopt 
smart grid infrastructure and applications primarily developed for the large international markets. 
This is possible because technology is portable across international boundaries with low barriers 
to entry. 
 
Trends and Drivers 

The primary trends and drivers pushing the development of smart grids in Australia are:  

 Concerns to manage the peak load expected to boost smart grid implementation 
 Growth in the small scale renewable energy power plants expected to modernize the 

grids 

 Growth in the electric vehicles expected to have a positive effect on the smart grid market 
 
Key Challenges 

The key challenges in Australia regarding smart grid are: 

 Lack of skilled workforce could become a bottleneck in smart grid implementation 

 Lack of regulatory framework to support R&D activities 

 Lack of consumer awareness and education regarding smart grid 
 Disaggregated value chain could slow down the progress of smart grid deployment 

 
Key Stakeholders 

Important stakeholders supporting smart grid development in Australia are listed below: 

 Australian Energy Regulator (AER)  

 Australian Energy Market Operator (AEMO) 

 Smart Grid Australia (SGA) 
 United Energy (UE) 

 Multinet Gas (MG) 

 Electricity Networks Association (ENA) 
 Ministerial Council of Energy (MCE) 

 Commonwealth Scientific and Industrial Research Organization (CSIRO)  
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Landis+Gyr, SP AusNet and TransGrid, which is the owner and operator of the high voltage 
electricity transmission network in the Australian state of New South Wales, are  also expected to 
play important roles. 
 
Legislation 

Smart Grid Australia (SGA) has developed a Research and Development Roadmap to guide the 
energy industry and the research community in the key areas of research needed to support a 
national roll-out of smart grids in Australia. The Australian government is currently investing 
about $100 million in a full-scale demonstration project under the Smart Grid, Smart City (SGSC) 
program. The government requires that the successful provider of SGSC will include research and 
development of smart grid technologies. SGSC is designed to demonstrate the business case for 
smart grids to better prepare Australia for the move towards a national roll-out of smart grids 
across its energy networks. The Australian government has committed to the goal that the 
majority of Australian households, businesses and other organizations will have access to smart 
technology to better manage their energy use by 2020219.  
 
The Victorian government has enacted legislation that requires Victorian DNSPs220 (Powercor, SP 
Ausnet, United Energy Citipower and Jemena) to rollout AMI meters in all Victorian households 
and small businesses by the end of 2013. About 2,5 million mechanical meters are being replaced, 
with SP AusNet installing more than 722.000 smart meters at premises across northern and 
eastern Victoria. The likely investment required being in the order of $1,5 billion. Victoria 
represents 27% of the Australian market (by customer numbers) likely to participate in an AMI 
rollout. From extrapolation a potential investment of $5,5 billion in smart metering alone is likely.   
 
Current regulations are in place in Australia at present: 

 National Broadband Network (NBN) 
 National Energy Efficiency Initiative (NEEI) 

 National Framework for Energy Efficiency (NFEE) 
 
Other relevant smart grid projects worth noticing are: 

 National Smart Metering Program (NSMP) 
 Victorian Advanced Interval Meter Roll-Out (AIMRO) Program 
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Europe 

Public awareness of smart grid technology has expanded in Europe during the last couple of years. 
This is primarily a result of the adoption by the European Union of the “Third European Energy 
Liberalization Package”, which targets installation of intelligent metering systems (AMIs) in 80% of 
European households by 2020. In Italy the “Progetto Telegestore” initiative begun in 2002 and it 
has resulted in installation of 300 million smart meter points covering almost 100% of Italian 
households. Penetration rates for smart meters have risen above 50% in Norway, Denmark, 
Sweden and Finland, and they are expected to continue to increase. In France, Spain and the U.K. 
national regulators and governments have imposed strict timelines for full deployment of smart 
meters in 2016, 2018 and 2020 respectively. As a result, utilities have launched or are in the 
process of launching pilot projects in preparation for subsequent nationwide smart grid roll -outs. 
In Germany and the Netherlands there are no mandated rollouts or specific implementation 
deadlines for new metering systems, but thousands of smart meters have been installed in 
experiments led by local utilities.  
 

Market Size 

Following the current trends in accelerated smart meter rollout and comprehensive smart grid 
R&D and demonstration projects, the smart grid market in Europe will experience considerable 
development over the next decade. The European smart grid technology market is currently 
estimated at $4 billion, with that number set to more than double to $9 billion in 2016221. The 
European market is expected to have compounded annual growth rate of 22% from 2012 to 2016. 
Advanced metering infrastructure (AMI) is expected to account for the majority of the market in 
2016 with 44% and distributed automation, mainly in the form of automation of secondary 
substations, is expected to account for 33% in 2016. The demand gap in Europe is expected to be 
around $5 billion from 2012 to 2016.    

 

Figure 37 - Europe Smart Grid Market Size 
 

 
 
Source: GTM Research, 2011 
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Stakeholder Analysis 

The evolution of the smart grid landscape in Europe will depend on how national regulators and 
governments decide to support investments as well as how these decisions influence the 
investment behavior of leading utilities in Europe. In Germany pioneering utilities such as Yello 
Strom, partnering with Digital Strom, Google and Cisco, have helped raise the profile of the smart 
grid technology by providing new smart grid-enabled services to consumers. 
 
Key Stakeholders 

Key stakeholders on the European smart grid arena, are constituted by transmission and 
distribution stakeholders such as TSOs and DSOs as well as utilities. At the other end of the supply 
chain, service providers are also important stakeholders in the evolution and roll -out of smart 
grids across Europe.  
 
Competitors and New Entrants 

Many new companies have entered the market. Low-cost suppliers, such as Asian OEMs, are 
beginning to offer low-cost and low-functionality products. Therefore the ability of established 
players to maintain margins will depend on how well they can dif ferentiate their products. 
Competitors will need to build breadth by integrating into other business applications outside of 
smart meters or build depth by providing additional products and services. Utilities can also adopt 
more service-oriented business models, which would allow them to better match customer needs 
with a set of products and services. 
 
Barriers to Entry 

The European market is an open market and there are no current barriers to entry for foreign 
private companies. 
 
Trends and Drivers 

The most important trends and drivers on the European smart grid market are environmental 
targets such as EU’s 20-20-20 target as well as mandates and policies. Furthermore, creating an 
efficient and reliable electricity supply suitable for growth and integration of power supply from 
renewable resources is a key driver. Technology development within electric vehicles (EVs), 
energy storage, domestic Micro Combined Heat and Power (µCHP), residential photovoltaic (PV) 
systems and advanced metering infrastructure (AMI) are also pushing the evolution of the smart 
grid forward. 
 
Decision Making Process 

In recent years, TSOs222 have organized themselves into the European Network of Transmission 
Systems Operators for Electricity (ENTSOE), which facilitates pan-European decision-making. 
 
Key Challenges 

The key challenges in the European smart grid market place are the following: 

 Policy and regulation 
o Variation in regulations exist among various EU member states, as does 

uncertainty over the new market model 

 Market uncertainty and distortion 

                                                                 
222

 Transmission System Operator: an entity entrusted with transporting energy in the form of natural gas or electrical power on a national or regional 

level. 



 SMART GRID 
 

 

THE GLOBAL CLEANTECH REPORT 2012   143 
   
 

o Many technologies have only been tested on a pilot scale and savings estimates 
are uncertain 

o Regulatory uncertainty about who invests and who reaps the benefits 
o Investment in renewable energy is still largely dependent on government 

incentives 

 Lack of clear technology standards for smart meters and home-area network (HAN) 
communications 

 Technology barriers 
o Challenges with respect to interoperability, data security and technological skills  

 Lack of consumer involvement 
o Lack of demand of smart gird-enabled services by consumers who do not perceive 

a strong value proposition for bringing the smart grid technology into their homes 
o Identified by utility executives as the biggest barrier to smart grid value creation 

 
Legislation 

Government support is primarily aimed at the technology research phase and pilot projects. 
Europe has invested €8,5 billion ($11 billion) in clean energy R&D in 2009 despite the financial 
crisis. The Seventh Framework Program for Research and Technological Development (FP7) i s a EU 
research funding program with a budget of €50,5 billion ($66 billion) for the 2007-2013 period. It 
covers a wide range of areas related to energy efficiency. The SET Plan has earmarked €2 billion 
($2,6 billion) from 2010 to 2020 for the plan’s smart grid initiative, the European Electricity Grids 
Initiative (EEGI), which focuses on system innovation rather than technology innovation. The 
budget is split between research €600 million ($782 million) and demonstration €1.390 million 
($1.811 million). One of the main funding tools is the Intelligent Energy Europe (IEE) which 
focuses on energy efficiency and renewable energies and has a budget of €727,3 million ($947 
million) for the financial period from 2007 to 2013. Finally, the office that regulates gas and 
electricity markets (OFGEM) in the U.K. has made £500 million ($792 million) available for smart 
grid related R&D. 
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North America 

Market Size 

The North American market is projected to reach a market size of $7 billion in 2015 with a 
compounded annual growth rate of 11%. The U.S. utility enterprise system market value is 
expected to account for 71% of the market by 2015 with $5 billion. From 2012 to 2015 there is an 
expected demand gap of roughly $2 billion. 
 

Figure 38 - North America Smart Grid Market Size 
 

 
 
Source: Zpryme, “IT Systems and the Smart Grid”, 2012. 

 
Pricing Trends 

The most crucial regulatory reform needed to encourage utilities to foster conservation and 
energy efficiency will be establishing new pricing regimens for how utilities are to be 
compensated; ones which create incentives for utilities to earn revenue in ways that are not 
entirely linked to additional sales. 
 
Competitors and New Entrants 

The U.S. is home to a large number of major smart grid technology companies creating a high 
competition in the local market place. 
 
Barriers to Entry 

The North American market is an open market similar to the European market.  
 
Trends and Drivers 

The primary driver in North America is an aging and outdated infrastructure, which needs 
upgrading as well as blackout prevention, which is rather widespread problem in the region.  
 
Decision Making Process 

Fragmented nature of utility sector and decentralized decision making, hinder commercial 
deployment on large scale. Private companies can send an unsolicited application to BOEM to 
lease federal waters. However, businesses are having a difficult time getting loans from banks 
because offshore wind is only eligible for production tax credits, which is uncertain because of the 
limited experience with the technology.  
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Key Challenges 

The main challenges pertaining to the existing power grid in U.S. is the lack of stability and 
reoccurring blackouts. An increasing amount of renewable energy sources need to be integrated 
to the grid, as more and more  are deployed, and the aging power infrastructure is not able to 
support the added capacity if it is not expanded or handled in an intelligent manner utilizing a 
smart grid system.     
 
Key Stakeholders 

The key government stakeholders in the U.S., related to smart grid development, are listed below:  

 U.S. Department of Energy (DOE) 

 Austin Energy 
 American Electric Power 

 GridWise Alliance 

 The Electric Power Research Institute (EPRI) 
 The Galvin Electricity Initiative 

 The Institute of Electrical and Electronics Engineers (IEEE) 

 Federal Energy Regulatory Commission (FERC) 
 
Legislation 

The Energy Independence and Security Act of 2007, provides support for smart grid development 
in the U.S. 223. The law allocates $100 million in funding from 2008 to 2012 to help states, utilities 
and consumers to build smart grid capabilities. Smart grid received further support with 
the American Recovery and Reinvestment Act of 2009, which provided $11 billion for the creation 
of a smart grid.  
 
The U.S. Department of Energy (DOE) issued a Notice of Intent and a draft Funding Opportunity 
Announcement (FOA) aimed at providing the groundwork for delivering nearly $4 billion 
in American Reinvestment and Recovery Act funds to support smart grid projects. The Notice of 
Intent was issued for DOE's Smart Grid Investment Grant Program, which will provide grants of 
$500.000 to $20 million for smart grid technology deployments and grants of $100.000 to $5 
million for the deployment of grid monitoring devices. Furthermore, the program will make 
available matching grants of up to 50% of the project cost, and the total funding for the program 
is around $3 billion. Additionally, the draft FOA clears the road for an offer of $615 million to 
support demonstration projects of regional smart grids, utility-scale energy storage systems, and 
grid monitoring devices. DOE also awarded $47 million in American Recovery and Reinvestment 
Act funds on to eight ongoing smart grid demonstration projects in 2009. Most of the projects 
relate to technologies to help transmission and distribution systems operate better, but a few are 
directly related to renewable energy. The city of Fort Collins in Colorado will for example 
research, develop, and demonstrate a coordinated and integrated system of mixed green energy 
technologies and distributed energy resources, allowing the city to reduce its peak electrical 
demand by at least 15%.  
 
In 2009 it was announced that DOE was tapping $3,4 billion In the American Reinvestment and 
Recovery Act funds for 100 projects. These funds will be matched by $4,7 billion in private 
investments. The smart grid projects will help build a renewable energy superhighway, with a goal 
of increasing energy efficiency and helping to spur the growth of renewable energy resources 
such as wind and solar power. The grants range from $400.000 to $200 million. The smart grid 
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grants will pay for the installation of more than 2,5 million smart meters allowing utility 
customers to access dynamic pricing information and avoid peak electricity use periods, when 
power is most expensive. Furthermore, the grants will support the installation of other smart grid 
components, e.g. more than 1 million in-home energy displays, 170.000 smart thermostats, and 
175.000 other load control devices to enable consumers to reduce their energy consumption.  
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South America 

The major smart grid player in South America is Brazil which is demonstrating increasing interest 
in grid applications. Brazil is undergoing tremendous economic growth which is resulting in the 
need for both expansion and modernization of the existing power system.  
 
Market Size 

Brazil is currently the only smart grid market in South America. At present, the market is 
estimated at $1,3 billion and it is projected to reach $2,2 billion by 2015. The market is project to 
increase with a compounded annual growth rate at 21% from 2010 to 2015. From 2012 to 2015 
there is an expected demand gap of $1 billion.  
 

Figure 39 - South America Smart Grid Market Size 
 

 
Source: Zpryme, “Brazil – The Smart Grid Network”, 2011 

 
Overall, the smart grid market in South America is expected to reach over $25 billion by 2020 led 
by Brazil and followed by Argentina and Chile. 
 
Trends and Drivers 

Currently Brazil is challenged with an overburdened and aging power infrastructure. Close to 98% 
of Brazil’s current electricity is transmitted through a single system, the National Interconnected 
System (SIN). This means that when something interrupts the power flow, the entire system 
becomes affected, which is the reason why local power cuts are becoming ever more common in 
large urban areas. In fact, Brazil suffered 91 massive power outages in 2010, which is up from 48 
in 2008. Another important factor is the distribution of power in Brazil which results in massive 
non-technical losses. As in India, high rates of illegal connections and theft yield a 17% loss of 
generated electricity. This number is almost two times higher than the world average and a major 
problem driving the smart grid development. Electricity prices have been driven up by these 
factors and made grid management problematic. At present, non-technical losses in Brazil are 
estimated at $5,1 billion per year.  
 
Key Challenges 

The key challenges in South America are similar to the ones faced in North America, where an 
aging and outdated electrical infrastructure, has been overtaken by population growth and 
increasing energy demand. This is stretching the grid to the limit and beyond, and instead of 
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making very costly expansions to the existing system, using more copper, a smart grid is being 
looked into as a more cost-efficient solution. 
 
Key Stakeholders 

The key stakeholders in Brazil are:  

 The Brazilian Development Bank (BNDES) 
 Ministry of Mines and Energy (MME) 

 Smart grid workgroup including established by MME: 
o Energy Research Company (EPE) 
o Electric Energy Research Center (CEPEL) 
o Agência Nacional de Energia Elétrica (ANEEL) – agency responsible for regulating 

generation, transmission and distribution 
o Operator of the National Electric System (ONS) 

 
The smart grid work group primarily focuses on the consolidation of smart grid programs in Brazil, 
the adequacy of regulations and standards for distributors of electricity and the identification of 
resources for funding and promoting incentives for local production of smart grid related 
equipment. 
 
Legislation 

The Brazilian government is planning to invest $60 million over the next three years into its 
energy sector. In Brazil, 62 million smart meters are expected to be installed by 2020224 in the 
residential and commercial sector. This is made possible through government tax incentives 
provided for consumers to purchase smart meters. Brazil plans to invest close $2,2 billion in the 
transmission sector alone through 2017. The Brazilian government is investing around $8,5 billion 
in creating a national fiber-optic network, which is eventually intend to be used for smart grid 
communications. A national program, PROCEL, is stimulating improvement of building energy 
efficiency and therefore also promoting the deployment of smart grid. Furthermore, Brazil has 
low interest loans and subsidies to promote efficiency retrofits. PROESCO is designed by 
the Brazilian National Development Bank (BNDES) to promote energy efficient and intelligent 
appliances through tax exemption225.  
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Smart Grid Market Assessment 
 

Smart Grid - Market Assessment 

Assessment 
Criteria 

Attractiveness 

Explanation 

Africa Asia Australia Europe 
North 

America 

South 

America 

Government 

Support 

 

 State Grid in China plans to build a strong and 

smart grid by 2020 ensures that China will be one 
of the world’s largest smart grid markets in the 
years to come 

 Strong economic incentives in Europe  

 Government funded demonstration projects in 
the U.S. 

 Low interest loans and subsidies to promote 
efficiency retrofits in South America 

Addressable 
Market 

 

 State Grid plans to invest $45 billion for smart grid 
technologies as a part of the $250 billion upgrade 

to its electrical infrastructure  

 Europe is also major smart grid market which is 
expected to grow with a CAGR of 22% through 
2015 

Solution 
Attractiveness 

 

 Smart grid is an attractive solution in Asia because 
of the huge expected increase in power demand, 
which needs to be managed intelligently to avoid 

major infrastructure and cable investments 

 Increasing amount of intermittent energy 
stemming from renewable energy sources makes 

smart grid an instrumental solution in Asia as well 
as Europe 

 The electricity grid in North America and South 
America is outdated and overstretched and 

therefore needs to be upgraded  

Five-Year Market 
Growth 
Potential 

 

 Asia is going to experience major growth within 
smart grid related products and services within 

the next five years  

 North America followed by Europe also provide 
substantial five-year market growth potential 

Market 

Accessibility 

 

 The electricity grid industry’s monopolistic 
structure in China poses challenges for market 

entrants 

 The European, North American, South American 
and Australian markets are easily accessible 

Profit 
Opportunity 

 

 The profit opportunity is significant in Asia in 
particular as well as Europe and North America 

 South America and Australia are expected to be 
trailing Europe and North America, but is still 
projected to possess solid profit opportunities 
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Smart Grid Market Opportunities 

No. Opportunity Cities/regions 
Key “government” 

stakeholders 
Legislation 

Forecast 

market size 
(2015) 

CAGR 
(2010-2015) 

1. 

Asia is projected to 

become the largest smart 
grid market by 2015 

 Jeju island  

 SGCC 

 CSG 

 NDRC 

 CEIA 

 AQSIQ 

 NIM 

 MKE 

 KSGI 

 KEPCO 
 NDLP 

 MoP 

 BESCOM 

 CPRI 

 USAID 

 NEDO 

 SGCC plans to invest $45 

billion for smart grid 
technologies as a part of 

the $250 billion upgrade 
to its electrical 

infrastructure 

$71 billion 31% 

2. 

Europe is estimated to 
become the second 
largest smart grid market 

by 2015 

 Bornholm 

 TSOs 

 DSOs 
 Utilities 

 Service providers 

 The SET Plan has 

earmarked €2 billion 
($2,6 billion) from 2010 
to 2020 for the plan’s 

smart grid initiative 
 OFGEM in the U.K. has 

made £500 million ($792 
million) available for 

smart grid related R&D 

$9 billion 22% 

3. 

North America is expected 

to become the third 
largest market 

 Fort Collins, 

Colorado 

 DOE 

 AEP 

 GridWise Alliance 

 EPRI 
 IEEE 

 FERC 

 $100 million in funding 

from 2008 to 2012 to 
help states, utilities and 

consumers to build 
smart grid capabilities 

 $11 billion for the 
creation of a smart grid 

$6,7 billion 11% 

4. 

South America is expected 

to grow tremendously 
through 2015 

 Brazil is the 

primary driver 

 BNDES 

 MME 

 EPE 
 CEPEL 

 ANEEL 

 ONS 

 The Brazilian 

government is planning 
to invest $60 million 
over the next three years 

into its energy sector 

$2,2 billion 21% 

 Global opportunities 

5. 

 Saved investments in traditional grid expansion 

Major opportunity in saved investments for e.g. local governments because smart grid is a more attractive alternative financi ally than 
conducting grid reinforcements. The dealt is direct saving from the alternative investment being traditional grid expansion. 

6. 
 Ten countries will account for 80% of the smart grid market 

China, North America, India, UK, France, Germany, Spain, Brazil, Japan and South Korea are going to be the most dominating regions 

during the next five years. Companies in the smart grid industry should focus on these countries. 

7. 

 Hardware and software companies - find your niche  

The smart grid industry provides numerous opportunities for hardware and software companies to find a niche and create valuable 
products and services that help streamline the entire smart grid system. 

8. 

 New smart grid services are a major opportunity 
Smart grid managed services is an emerging and nascent market, however it is growing rapidly and the market will eventually become a 

multi-billion dollar market opportunity for service providers. 

9. 

 The fast-growing global market for smart grid technologies presents valuable export opportunities  
Smart grid, renewable energy, and electric vehicles are counted among the most promising sectors for increasing exports. Industry 

leaders such as Cisco, GE, Hewlett Packard, and IBM are moving quickly to establish a stake in China’s smart grid market. Even smaller 
U.S. firms have won large contracts in China and throughout Europe. 
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Solid Waste 

Technology 
There are multiple technologies that cater to municipal solid waste management depending on 
the stage of operation. The overall cycle of waste management involves the following steps:  
 

Figure 40: Key Activities in the Solid Waste Management Value Chain 

 
 
 
 
 
 
 
Source: MEC Intelligence Analysis and UNCRD, Note: total may vary due to rounding. 

 

Global 
The annual global production of waste is estimated at 4,5 to 6 billion tons. This includes 
household waste, industrial non-hazardous waste, and hazardous waste. The waste can be 
further sub-divided into e-waste, automotive waste, and construction and demolition waste 
depending on the type of material. Non-hazardous municipal and industrial solid waste 
constitutes nearly 85% of the total waste generated globally. 
 
The non-management of waste has severe impact on the environment and human health. 
Countries all over the globe have developed policies, and programs not only to promote the 
collection and safe disposal of waste but also to re-use and recycle waste materials to reduce 
the total amount of waste generated. The management of household waste and similar waste 
generated from commercial and industrial enterprises are part of the responsibility of public 
authorities, whereas, the management of non-hazardous waste produced specifically due to 
industrial activities is a responsibility of the producer. 
 

Trends 

Technology 

  Focus on developing technologies to extract increasing amount of materials and 
energy from waste products. 

 Reduction of the total amount of landfill through alternate disposal methods.  
Competition 

 The industry comprises of public sectors, formal private sectors and informal private 
sectors. The private sectors are present across the industry value chain from collection 
of the waste to recycling and disposal of waste.  

 Formal private sectors are active primarily in the collection and hi -technology set-ups 
for sorting, recycling and environment friendly disposal of waste in the high-income 
countries. The private sector operates in the region through contract or concession 
agreements. 

Col lection 
And 

Transfer 

Mechanica
l  and 

Biological 
Treatment 

Landfill 
and 

Compostin
g 

Waste To 
Energy 

Dump Closure 
and 

Upgradation 

 Door-to-Door 

Collection  

 Nearly, 36% of 

total 

investments 

 Various  

technologies 

 Nearly, 21% of 

global 

investments 

 

 Sanitary 

landfills and 

compost plants 

 Nearly, 16% of 

total 

investments 

 Nearly, 4% of 

total 

investments 

 

 Thermal 

(majority), 

Biological 

 Nearly, 21% of 

total 

investments 
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 The informal private sectors are primarily present in the collection and secondary 
recycling of material in low-income countries. 

 The extent of public sector involvement in regards to the provisioning of waste 
management services has been seen considerably high in the low-income countries as 
compared to the high-income countries.  

Market 

 The activity in waste management is prevalent across all markets globally. However, 
Asia, Europe and North America are the leading markets. 

 Japan, Europe, and North America constitute mature markets and have a high share of 
the market albeit lower growth 
 

Market Size  

Global estimates of the solid waste management market are pegged at $350-$450 billion 
annually. 226 Further, it is estimated that more than 80% of the expenditure is on services.  

 

Figure 41 - Global Waste Management Market Size 

 

 
Source: MEC Intelligence Analysis 

 
The complexity and capital intensive nature of waste management operations have led to 
increased penetration of waste management services and development of recycling industry in 
the developed markets as compared to developing regions. Europe, North America and Japan 
are the largest markets with a total size of nearly $400 billion. 
Nevertheless, increasing awareness about solid waste management issues is driving markets 
across a number of emerging markets. 
 
The size of the market is almost equally divided between the municipal waste markets (~45% 
of the total market) and non-hazardous industrial waste management. 227 
 
The non-hazardous industrial waste management is further divided into multiple waste 
streams. In this analysis, the market for management of municipal solid waste is the key focus 
area owing to their consolidated nature. The demand for investments in the municipal waste 

                                                                 
226

 DG Environment, European Union, “Implementation of EU Waste Legislation”, 201 1 and MEC Intelligence Analysis 
227

 DG Environment, European Union, “Implementation of EU Waste Legislation”, 2011 and MEC Intelligence Analysis  
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management sector over the period 2011-2020 is estimated to range between $200 billion – 
$450 billion. 228  
 

The split of the total investments needed into various regions is given below. 

 

 

Figure 42 - Split of Investments Needed in the Municipal Solid Waste 
Management Sector (2011-20) 

 

 
 
Investing in Resources and Waste Management: Policy Context and Challenges. www.uncrd.or.jp 

 
 

 

                                                                 
228

 UNCRD, “Investing in Resources and Waste Management: Policy Context and Challenges”, 2011  
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Regional 

Asia 

Market Size 

The total size of the solid waste management market in Asia is estimated to be nearly $150 
billion in 2010 growing at a CAGR of 4% over the period 2011-16.229 This includes the 
expenditure on both equipment and services. Specifically, the municipal solid waste 
management market alone is estimated at nearly $60 billion in 2010. Majority of the market is 
comprised of services with equipment accounting for nearly 10%-15% of the market size. 
 
The key Asian Markets by size are Japan, Korea, and China accounting for nearly 90% of the 
market followed by ASEAN region comprising of Malaysia, Singapore, Thailand and Indonesia. 
230 
 
Japan is also one of the largest markets globally, and accounts for approximately 30% of the 
global market but without much growth due to high maturity and declining population.  
 
India is one of the emerging markets with a size estimated at $2 billion growing at a CAGR of 
20% with growth driven by government policies and its plan to develop the infrastructure 
through Foreign Direct Investment (FDI).231 

 

Figure 43: Asia Solid Waste Management Market Size 
 

 
Source: MEC Intelligence Analysis 
 
  

                                                                 
229

 MEC Intelligence Analysis based on various articles and sources and Telephone Interviews with senior executive at Atkins China 
230

 EU DG Environment, ”Implementing EU Waste Legilation”, 2011; Korea Environment Industries and Technologies Institute, ”Curren t Status of 
Korean Environment Industries”, 2010; Swedish Trade Council, ”Market Priortisation within Waste Management Technologies”, 2008  
231

  Swedish Trade Council, “ Market Structure for Environment Technologies in India”, 2008  
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The collection of solid waste in Asia Pacific countries varies from 20% to 90%. High income 
countries and urban areas across Asia have not only a high collection of waste but also use 
capital intensive mechanized systems for collection of waste. In such countries the collection 
of waste takes nearly 70% of the total expenditure. 
 
In contrast, the low income countries collection is non-mechanized done primarily through 
municipal staff. The biggest cost heads are salaries and cost of components.  
 
Landfill disposals remain as one of the most popular ways of disposal in hi gh income countries 
whereas the waste is dumped in open areas in low income areas. Incinerators are selectively 
used due to their pollution and high cost requirements. However, the increased focus on 
development of energy through alternative sources is driving trend to increase the use of 
incinerators especially in China. 
 
Lack of funds and resources for enforcing the policies impede the development of the market. 
Large sections of population are still not covered with the availability of waste collection 
services and a high portion of collected waste is not treated. 232 
 
Investments 
It is estimated that the Solid Waste Management sector will need nearly $85 billion of 
investments during 2011-20 in Asia.233 The Asia Pacific region leads the investment 
requirements in the region with nearly 70% of the total investments needed in the market.  

 

 
 
Stakeholder Analysis 

The policy development with regard to the management of solid waste is centralized within 
the national governments in China, Japan and Korea. The administration of the policies is done 
by the urban local bodies.  
 
The responsibility of providing adequate solid waste collection and treatment services lies 
within the urban local bodies. The participation of private sector is seen as an important tool in 

                                                                 
232

 UNEP, Solid Waste Management, 2005; ICTSD, “Building Capacity for Environment Services in Asia” 2007; Veolia, “Waste to Resource”, 2009 and 
various news articles on web 
233

 UNCRD, “Investing In Resources & Waste Management: Policy Context & Challenges”, , 2011  

Figure 44 - Split of Investments Needed in Asia in Solid Waste Management 
 

 

 

Source:   UNCRD, Investing In Resources & Waste Management: Policy Context & Challenges, , 2011 
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recovering the cost of solid waste management services and is advanced in countries like 
Singapore and Malaysia. In South and Central Asia privatization of municipal collection services 
is opposed by labor unions, however, participation of the private sector has been increasing in 
collection with limited participation in disposal. 
 
In high income countries and large urban areas the city municipality has an independent 
organization structure for the management of waste (usually headed by a mayor) and a clear 
organization and policy structure to manage the collection, recycling and disposal of waste. 
However, in the smaller urban areas and low income countries the responsibility can be 
diluted between various government bodies and authorities (such as local government bodies, 
health bodies, and municipal bodies).  
 
The funding of the solid waste management in Asia is mobilized primarily through fees and 
government funds.  
 
In order to overcome fund shortages, funds are also sourced from private enterprises (in terms 
of Public Private Participation (PPP) participation in the waste collection, treatment, recycling 
and incineration operations) and international bi-lateral and multi-lateral financing. A number 
of the multi-lateral funded projects are for provision of technology and know-how of disposal 
and recycling projects and restrict the participation of players in the contract to large multi -
national players. As such, local companies do joint ventures with such firms to participate in 
the projects.234 
 
Key Stakeholders235 
Japan and Korea 

 City Municipalities and Urban Local Bodies – create short, medium and long term plans 
 
China 

 State and Local Environment Protection Bureau – establishment of technical standards 

 Local level department of Environment and Health – administration and supervision of 
waste management efforts 

 Urban Local Bodies – execution  
 
India 

 Ministry of Urban Development 

 Ministry of Environment and Forest 

 Central Pollution Control board 
 State Pollution Control Boards 

 State Pollution Committees 

 Urban Local Bodies 
 
Competitors and New Entrants 

Though Japan and Korea lead the technology development in the industry, the Asian industry 
is largely dominated by small and medium enterprises along with a significant presence of 
micro enterprises in the informal private sector. 
 

                                                                 
234

 ICTSD, “Building Capacity for Environment Services in Asia” 2007; UNEP, Solid Waste Management, 2005; Veolia, “Waste to Resource”, 2009  
235

 Various Industry and News Articles 
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The small and medium private enterprises are widely present in the consulting work, civil 
contracting work and act as sub-contractor to the large players. The informal private sector is 
present in waste recycling especially in the low-income countries where it is the only source of 
waste recycling. The primary driver of the unorganized market is extraction of valuable 
resources from disposed products to supply for industrial use.  
 
The competition among the three advanced technology suppliers (Europe, USA and Japan) is 
fierce and they usually support products with know-how and capital. The extent of allowance 
of Foreign Direct Investment in the individual markets is subject to restrictions. For example, 
China has been aggressive in the investments in the sector forming tri -lateral agreement with 
Japan and Korea to share technologies.236  
 
Barriers to Entry 

 The competition in the market remains fierce with large players from Europe, Japan 
and the US competing for key projects in the metro-urban areas and supplying the 
equipment and technology for advanced management. 

 Legally, there are no barriers to entry in most of the markets in Asia. However, 
governments do prefer the development of capacity in the local industry and 
encourages participation through joint ventures where the technology transfer al ong 
with capital transfer can take place. Thus, direct import opportunities can be limited.  

 
Trends and Drivers 

 High income countries in Asia have established sustainable growth models aimed at 
reducing waste rather than recycling it. For example, Japan has a Sound Material 
Society Model, China has the Circular Economy Model, and Korea has a Green Growth 
Model which looks at all the sectors of the environment pollution to form an 
integrated management of resources237. 

 In recent years, stringent Government policies and Government investments along 
with open-ness to attract Foreign Direct Investment in the sector have been outlined 
across emerging Asia particularly in China and India.238 

 Overall, the broad focus areas pertaining to municipal solid waste management across 
Asia can be segmented as follows:- 

o Japan, Korea and Taipei have advanced solid waste management practices and 
are increasingly focused on reduction of waste. 

o India, Indonesia, Malaysia and Philippines are focused on overcoming the 
challenges in collection and disposal of waste.  

o China has made continued investments on improving the provision of services 
and has made significant investments in treatment facilities in the sector since 
9th year plan. The country has also been promoting recycling practices in the 
country with organization of the recovery sector through specific policies and 
incentives. 

 The institutional maturity of urban local bodies across Asia varies:239 
o  In the industrialized regions of Asia (primarily in Asia Pacific) the city 

authorities are well informed and have been following advanced waste 

                                                                 
236

 ICTSD, “Building Capacity for Environment Services in Asia” 2007; Swedish Trade Council, “Country Profiles  - Market Priortisation within Waste 
Management Technologies, 2008 
237

 Various Articles and News 
238

 EU SME Centre, China Greentech Market Report, 2011; Govt. of India, “Solid Waste Management Sector in India”, 2010  
239

 UNEP, Solid Waste Management, 2005; ICTSD, “Building Capacity for Environment Services in Asia” 2007; Veo lia, “Waste to Resource”, 2009 and 

various news articles on web 
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management practices promoting a high degree of waste reduction, 
separation at source, and recycling.  

o The lesser developed parts of Asia do not have a well -developed Municipal 
Solid Waste set-up and the focus is primarily on collection of the waste with 
increased focus on proper disposal of waste. In most of the developing 
countries, recycling is done by the informal private sector.  

 The urban local bodies in high income countries of Asia are increasingly looking at 
extraction of complete expenditure through direct fees and taxes (primarily in Japan, 
Korea, and Malaysia.)  

 In the low-income countries, there is a strong opposition on administration of fees and 
indirect taxes for recovery of expenditure on solid waste management. As a result, the 
activities are heavily subsidized and primarily financed through special grants given by 
the provincial and central governments in the country and from multi -lateral 
institutions such as the World Bank.240 

 
Decision Making Process 

The private players are usually selected on the basis of tender floated by the municipal 
authorities. For high technology and large products the experience of the supplier and 
credentials are given preference.  
 
Emerging sectors241 
Collection and Transfer in Asia242 
The total investment needed in the collection and transfer sector of waste management in 
Asia is estimated at nearly $38 billion during the period 2011-20. Out of this 65% of the 
investment is expected to come from the East Asia and South East Asia on up gradation of 
existing infrastructure and new investments in the cities of China, Indonesia, Malaysia, and 
Vietnam.  
In the West and South Asia demand is expected to come majorly from India, Cyprus, Kuwait 
and Georgia. 
 
Treatment and Waste to Energy in East Asia 
The total investment required in Asia in treatment of waste is estimated at $15 billion out of 
which nearly 75% is estimated to be driven by the East Asian countries owing to their strong 
policy support for management of waste.  

 
Similarly, 90% of the total $20 billion investment in the Waste to Energy Industry in Asia will 
arise from East Asian Countries - specifically from China - where it is supported as a technical 
and economically feasible option to dispose waste. 
 
The total investments in the market over the period 2011-20 are estimated to be driven into 
the following sectors: 

 Collection and Transfer – 43% 
 Waste To Energy – 23% 

 Mechanical and Biological Treatment – 16% 

 Landfill and Composting – 12% 
 

                                                                 
240

 UNEP, Solid Waste Management, 2005; Veolia, “Waste to Resource”, 2009  
241

  UNCRD, “Investing In Resources & Waste Management: Policy Context & Challenges”, , 2011  
242

  UNCRD, “Investing In Resources & Waste Management: Policy Context & Challenges”, , 2011  
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Legislation243 

Economic development, increased population, coupled with increased participation in the 

global multilateral and bi-lateral initiatives have led to development of policies for the waste 

sector. 

 
China  
The law regarding solid waste management is formulated by the national legislature and local 
bodies. The key national laws governing solid waste management in the sector are as follows: 

o Classification, Collection and Transfer of Waste 
 Law of the People’s Republic of China on  Prevention and Control of 

Pollution by Solid Wastes 
 Environment Protection Law of the People’s Republic of China 
 Waste Disposal Act 
 Resource Recycling Act 

o Recycling and Reuse 
 China Circular Economy Law – government will monitor and promote re-

use and recycle. Government departments under China need to develop 
plans to promote recycling across the Chinese economy 

o Management  of Hazardous Waste 
 Safety and Protection acts for Radioactive isotope radial facility 
 Management Licenses of Hazardous Waste 

 
India 

o Municipal Solid Waste Rules, 2000 – mandate municipal authorities for collection, 
transfer and disposal of waste via incineration and composting. Further, the 
ministry of Urban Development Board has aimed at 100% collection of waste and 
scientific disposal and up to 80% recycling. However, the implementation of the 
policies remains low due to lack of funding and strong political support. 

 
Japan 

o Fundamental Law for Establishing a Sound Material-Cycle Society 
 Action plan to promote zero waste societies both domestically and 

internationally244 aimed at 3Rs 

 Reduce 

 Reuse 
 Recycle 

 
Korea 

o Green Growth Model 
 Plan to move towards zero waste. Focus on increased coverage of 

recycling of food waste, electronic equipment, and metal and mining 
waste.  

 Energy extraction from waste through landfill gas and incineration 
 Prevention of Pollution through waste 
 Energy and resource efficient production 

  

                                                                 
243

 Various Industry and News Articles 
244

 Ministry of Environment, Government of Japan 
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Europe 

Market Size 

The market size for waste management and recycling market was estimated at $125 billion in 
2009. The market is expected to reach a value of nearly $150 bil lion in 2016 experiencing a 
CAGR of 3% over the period 2007-16. Out of this the market for municipal solid waste 
management was estimated at $70 billion 2009 growing at a CAGR of 1%-2% annually driven 
by environment regulations from the European Union. 245 
 

Figure 45: Europe Waste Management Market Size 

 

 
Source: MEC Intelligence Analysis 

 
 
The solid waste management infrastructure is well developed in Northern and Western Europe 
and most of the Southern Europe. The key markets in Europe are France, the UK, Germany, 
and Italy. The fastest growing markets are in the Eastern Europe which need to catch-up with 
the western economies for the provision of infrastructure.246 
 
The European industry is well recognized and exports recycling technology solutions globally. It 
is estimated that European companies account for nearly 50% of the market share of the 
waste management and recycling equipment technologies. 247 
 

  

                                                                 
245

 Note: Extraction of waste from the industrial and construction activities require separate investments  
246

 European Commission, DG Environment, “Detailed Assessment of The Market Potential, And Demand For an EU ETV Scheme”, 2010.  
247

 European Commission, DG Environment, “Detailed Assessment of The Market Potential, And Demand For an EU ETV Scheme”, 2010..  
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Investment 
The cumulative investment in municipal waste management over the 10 year period 2011-20 
is estimated at $87 billion.248  
 

Figure 46 - Split of Investment Requirements  in Europe 

 

 
Source: Investing In Resources & Waste Management: Policy Context & Challenges, UNCRD, 2011 

 
Pricing Trends 

The Western European municipal solid waste management services are paid through charges 
levied on consumers by taxes or a flat fee. 249 While in Eastern Europe, the financing from 
central funds is difficult in Eastern Europe and the governments are increasingly l ooking at 
financing from private players where residents might directly pay to the private player.  
 
Stakeholder Analysis250 
The policy and planning of Waste Management is highly centralized. The European Union 
Environment commission frames directives to manage waste throughout Europe.  
The national governments specifically agree on legally binding targets and timelines and are 
funded by the funds from European Union and own national government’s funds leading to 
incorporation of the national priorities at the local level.  
 
Moreover, private players, International Financial Institutions also fund the industry in 
response to the policy focus of the national governments.  
 
The industry has evolved from a collection to disposal focused sector comprising a large 
number of small players to a recycling based sector dominated by large multi -national 
corporations. These corporations work under Public Private Partnership (PPP) agreements with 
the local authorities to deliver services.   
 
Key Stakeholders 

 European Union, DG Environment 
 National Environment bodies 

 Local urban  bodies 

 Informal Private Sector 
 NGOs 

 

                                                                 
248

 UNCRD, “Investing In Resources & Waste Management: Policy Context & Challenges”, 2011  
249

 European Commission, DG Environment, “Detailed Assessment of The Market Potential, And Demand For an EU ETV Scheme”, 2010.  
250

 UNEP, Solid Waste Management, 2005;  Veolia, “Waste to Resource”, 2009 and various news articles on we 
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Competitors and New Entrants 

The European waste management industry is home to some of the largest players in the 
market globally. The industry is consolidated in the mature markets with large multi-national 
companies accounting for nearly 80% of the market share and the top three accounting for 
40% share in a number of key markets. However, the top 10 companies overall in Europe 
accounted for 10% of the market share (2006).251  Some of the companies dominating the 
market include: 

 Veolia 

 SITA 

 FCC 
 Remondis 

 
As a hub for technology providers the market in Europe is extremely competitive but open to 
new technology and solutions. The players entering the market need to offer strong 
differentiation and novelty in the performance of the product.  
 
Barriers to Entry 

The primary barrier to entry is the presence of large waste management companies with 
strong economies of scale through the value chain of the industry. At the same, high cost of 
capital requirements in order to develop infrastructure for provisioning of services inhibits 
small players to enter the market. The industry in Europe is fairly advanced and capital 
expenditures are needed in the hi-technology equipment required to meet the EU regulations. 
 

Trends and Drivers 

 The increased production of waste and stringent regulation on managing its adverse 
impact is the key driving factors for waste management in Europe. Europe has come 
up with multiple directives such as the Waste Framework Directive and the Landfill 
directive setting rules and targets for recycling the waste and reducing disposal 
through landfills and incineration.  

 New members of the European Union from Eastern Europe and Balkan countries need 
significant investments in developing or upgrading collection systems, landfills and 
waste to energy systems to harmonize the infrastructure as per the standards in the 
European Union legislations. 

 Replacement and up gradation of existing infrastructure in Northern Europe and 
Western Europe are the major driver for continued investments in the market with 
mature infrastructure. The market is driven by the adoption of the most advanced 
technology to comply and meet with ever stringent environment regulations and 
targets.  

 Companies from Europe who have built expertise in the market and have ownership of 
advanced technology act as suppliers to the global markets. 

 
Decision Making Process 

The decision making process at a local authority level within Europe is diverse and making a 
generalized comment is not feasible. The decision making is highly decentralized in the UK but 

                                                                 
251

 European Commission, DG Environment, “Detailed Assessment of The Market Potential, And Demand For an EU ETV Scheme”, 2010 and  news 

articles 
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centralized in France. Some of the countries involve local groups in the decision making while 
others do not.252 
 
Emerging Sectors and Sectorial Investments253 
Recycling of Waste 
The opportunity to recycle waste for reuse purposes, to reduce the amount disposed through 
landfill and incineration is the most important opportunity in the market in Europe. The Waste 
Framework Directive targets a 50% rate of recycling on average in the EU. Some member 
states of the European Union already exceed the target. The opportunity particularly lies in 
new members and candidate countries of the European Union.254 
 
Waste to Energy 
Globally, the majority of waste to energy plants are located in Europe and the sector continues 
to remain an attractive opportunity for investment. The key driver is the Waste Framework 
Directive requiring focus on recycling of waste and reduction of landfill. An important 
opportunity exists in increasing the efficiency of the waste to energy plants in Europe – (23% 
vs 21% for existing plants, and 25% vs. 24% for new plants) – failing which they might be 
subject to taxes similar to applied on landfills. 
 
The investments in the solid waste management sector into sub-sectors over the period 2011-
20 are estimated as follows:- 

 Waste To Energy -32% 

 Mechanical & Biological Treatment – 29% 

 Collection & Transfer – 25% 
 Landfill & Composting – 10% 

 Dump Upgrade & Closure – 4% 
 

Legislation255 
European Union directive is the primary driver of solid waste management in the member 
countries of Europe. The key directives from European Union in the field of solid waste 
management are as follows:- 
 

• Waste Framework Directive (2008/98/EC) – provides guiding principles outlining the 
rules and requirements to be fulfilled by member countries in the field of solid waste 
management. Following are the additional directives under the waste framework 
directive:- 

o Sewage Sludge  (86/278/EEC) 
o Batteries and Accumulators (91/157/EEC and 96/86/EEC) 
o Packaging and Packaging Waste (94/62/EC) 
o PCB’s (96/59/EC) 
o End-of-life vehicles (2000/53 EC) 
o Waste Electric and Electronic Equipment (2002/95EC) 
o Restriction of Hazardous Substances (2002/95EC) 
o Mining Waste (2006/21/EC)   
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• Landfill Directive (1999/31/EC) –Establishes strict requirements for landfills to prevent 
and reduce negative forces on environment. Aims to reduce the biodegradable 
municipal waste going to landfills to 35% of the 1995 waste levels. 
 

• The Waste Incineration Directive (2000/76/EC) – Aims to prevent or reduce negative 
effects on the environment caused by the incineration or co-incineration of waste 
through the application of operational conditions, technical requirements and 
emission limit values for waste incineration and co-incineration plants. 

 
• Recycling Strategy – only a communication, not legally binding on the member states. 

Objectives are to “limit waste and promote the re-use and re-cycling of waste.”   
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North America 

Market Size 

The North American Waste Management Market is estimated at $110 billion in 2010, growing 
at a CAGR of ~3% over the period 2011-20. The market for municipal solid waste management 
is estimated at $55 billion growing at a CAGR of nearly 2.5% during 2011-16.  
 
The market is estimated to reach nearly $100 billion in 2015. Waste collection is nearly 60% of 
the waste management market. 256 

 

Figure 47 - North America Waste Management Market 

 

Source: MEC Intelligence Analysis 

 
The waste collection industry is well developed with most of the municipal solid waste being 
collected and sent for disposal. The primary waste disposal method in North America has been 
landfills. In the USA specifically, 54% of the waste was disposed through landfills, 32% is 
recycled, and 12% is incinerated. There is an increased demand for solid waste disposal 
technologies.257 
 
Investments 
It is estimated that nearly $50 billion total investment will be required in the municipal solid 
waste management sector in the US over the ten year period 2011-20.258  
 
Pricing Trends 

The funding for various solid waste management services is usually derived from the collection 
of property taxes in North America. However, new financing streams are being adopted to 
meet with increasing extent of services and budgetary constraints where the user is either 
charged by an additional municipality tax or directly charged a user fee based on the volume of 
waste generated.259 
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Stakeholder Analysis 

Local governments are primarily responsible for the management of municipal solid waste 
with the central government playing a small role in the legislation and development of the 
sector. The US government has laws regulating the minimum standards for disposal of waste 
and states adopt legislations meeting or exceeding the minimum standard. In Canada, the 
federal government only legislates on the control of hazardous waste and the responsibility for 
managing municipal solid waste delegated to municipal authorities. The key local body 
involved in the administration of the sector is the public works department. The department 
for healthcare or environment might also be involved.260  
 
Key Stakeholders  

 State and Local bodies 
 NGO – SWANA – Solid Waste Association of North America 

 NGO – NSWMA – National Solid Waste Management Authority 
 
Competitors and New Entrants 

The ownership and management of waste collection and disposal varies from public owned 
and operated authorities to private owned and operated companies.  Increasingly, 
municipalities have moved towards both private ownership and private operation of waste 
management services to increase efficiency and meet budgetary constraints. 
 
The US waste management market is consolidated with eight of the top players in the market 
together having 50% of the market share.261  
 
The top publicly held players in the market are:262 

 Waste Management, Inc 

 Republic Services, Inc 

 Veolia Environment 
 Stericycle, Inc 

 Waste Connections, Inc 

 Clean Harbors, Inc 
 Progressive Waste Solutions Ltd 

 Covanta Holding Corporation 
 
Barriers to Entry 

The stringent competition in the market and existence of large players in the industry is the 
key industry barrier for entry of new players.  
 
Trends and Drivers263 

 Unlike European Union, there are no strong national policy drivers for the 
implementation of solid waste management projects. The responsibility for policy 
measures lies on the state governments and local governments are tasked with 
preparation and execution of plans. This has led to strong market development in 
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some areas owing to constraints on availability of landfill and resource scarcity specific 
to the state.  

 Landfills are the primary method of waste disposal but they are facing challenges due 
to: 

o The availability of space for landfill has been on the decline and landfills have 
been located farther away from the city increasing costs associated with the 
transport of waste through landfills. 

o Increasing awareness on pollution caused by landfills have led to increased 
Landfill taxes and are also driving the market for the development of 
alternative waste recycling solutions. 

 Composting comprises only a small portion of disposal of US waste. The other disposal 
method apart from landfill and composting is incineration. The market potential for 
Waste to Energy is huge especially due to rising energy costs. However, the opposition 
to develop incinerators is strong and low landfill disposal cost will impede the 
development of the market.  

 Waste recycling in the USA is on the rise driven by both mandatory municipal laws, 
corporate initiatives, and private companies investing in the commercial recycling 
technologies to extract resources for waste use. 

 
Decision Making Process 

Majority of collection and processing capacity for waste in the US is within the private sector. 
The private sector is the primary player tasked with the role of meeting the  state and federal 
targets for waste management. The Government develops policies for the management of 
waste through policies and goals and regulates the health and safety of workers in the sector. 
The private sector works in the Public Private Partnership (PPP) mode to meet the policy 
targets set by the public sector.264 
 
Emerging Sectors  
Thermal Waste Management (Reduction of Landfilling)  265 
Increasing shortages of landfilling and higher taxes have led to decline in the amount of 
garbage disposed through landfills. The key focus on the market is to develop recycling as an 
option. Waste to Energy is a significant opportunity in the market as the increasing costs of 
energy have made the option favorable.  At the same time, Waste to Energy Market is favored 
in some states as a renewable energy source and is supported by incentives due to lack of 
space for landfills, high density population, and possibility of water pollution through landfills.  
 
However, Waste to Energy plants are not favored by local population due to the air pollution 
associated with the burning of waste. There is considerable opportunity in providing high 
technology solutions which reduce the cost of waste to energy plants (in order to become 
competitive with landfills) as well as air pollution. 
 
New Solutions in High Population States 
The high population density states in the North American countries are looking at exploring 
various new methods for reducing the amount of waste generated in their states due to lack of 
space for landfills and inhibitions in adopting the incineration method. 
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 Waste Conversion technologies such as Anaerobic Digestion, landfill gas and waste to biofuels, 
and improved recycling technologies to extract chemicals and other feedstock from waste 
along with waste to energy could see a lot of demand in the market.266 
The key states are: 

 USA 
o California 
o Florida 
o New York 
o Iowa 

 

 Canada267 
o Quebec 
o Ontario 

 
The $50 billion investments required in the solid waste management sector are estimated to 
be split in the sub-sectors as follows268:- 
USA and Canada – (Approximately $45 billion in investments) 

 Collection and Transfer: 33% 

 Landfill & Composting: 23% 

 Mechanical & Biological Treatment: 25% 
 Waste to Energy: 19% 
Mexico & Caribbean ($5 billion) – Investments are primarily targeted to the waste 
collection and transfer sector (~55%) and Landfill and Composting sector (~35%).  
 

Legislation269 

In the US, Solid waste management and recycling is primarily a state and local responsibility. 
The Federal Government’s Resource Conservation and Recovery Act primarily mandated the 
abolishment of open dumps and required the Environment Protection Agency (EPA) to specify 
policies for regulation of hazardous waste in the US. However, majority of the legislations for 
promotion of recycling and disposal of solid waste in the US was derived from state 
legislations. Nearly, 18 states have recycling goal of 50% of the solid waste generated. The 
highest statewide goal has been enacted in Florida in 2010 with a target to reach 75% 
recycling.  
 
This has also been found to be the case in Canada with state level laws primarily driving the 
industry for solid waste management. The key states are the state of Ontario.  
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South America 

Market Size 

South America has nearly 83% of its population living in cities with large metropolitan areas 
creating a high demand for waste management services.270 Majority of the waste in countries 
like Brazil, Venezuela, Chile and Argentina is collected out of which materials such as glass, 
paper, metals, and plastics are removed and the remaining waste is disposed in open areas 
causing severe deterioration to the environment.271 
 
Thus, a majority of the market for waste is concentrated in the collection and transfer of waste 
and recycling of industrial waste. However, the governments in the region have started paying 
increased attention to the disposal of waste. The market size for investment in the waste 
management sector is estimate at $10 billion with Brazil, Argentina, and Chile as the key 
markets.272 The market is estimated to grow at a CAGR of 7% during the period 2011-20273. 
 

Figure 48 - South America Waste Management Market Size 

 
Source: MEC Intelligence Analysis 

 
 
It is estimated that nearly $15 billion investments will be required in the South American 
countries in the solid waste management over the period 2011-20.274  
 
Nearly, 90%-95% of the waste generated in the large metropolitan urban areas in South 
America is collected. The figure for the smaller towns is estimated at 70%-80%. However, only 
30% of the waste is currently disposed in an environment friendly manner. The remaining 70% 
of the waste is dumped into open-air. Alternative waste management techniques such as 
composting and incineration have not been successful in South America due to high costs and 
lack of man-power involved in the operation of systems. 
 
Brazil and Chile amount for more than 60% of the waste collected going for environmental 
disposal.275 
 

                                                                 
270

 Waste Management World, “Large population – more sanitation - The state of urban solid waste management in Latin America” 2010  
271

  Swedish Trade Council  “Brazil and Argentina Profile, ; Waste Management Technologies Market Prioritization Study”, 2008  
272

 MEC Intelligence Analysis based on UK Trade Investment. Brazil being the largest market is estimated at $4 billion and markets such as Argentina 

and Chile comprise $1 billion. These three markets have the highest share of the Latin American market and assumed to have a 60% share.  
273

  Korea Environment Industries and Technologies Institute, “Current Status of Korea Environment Industries and Intern ational Cooperation”, 2010  
274

 UNCRD, “Investing In Resources & Waste Management: Policy Context & Challenges”, 2011  
275

 Waste Management World, “Large population – more sanitation - The state of urban solid waste management in Latin America” 2010  



 SOLID WASTE 
 

 

THE GLOBAL CLEANTECH REPORT 2012   172 
   
 

Pricing Trends 

The municipalities are primarily responsible for providing waste management services in South 
America. The average collection fee remains low and the expenditures are increasingly met 
with funding from provincial governments. The involvement of the private sector is on a fee 
basis. 
 
In the industrial waste management, the private companies recycle products to extract 
materials for use through an informal market or utilize waste for energy production through 
incineration.  
 
Stakeholder Analysis 

The responsibility for the regulating, financing, administering and operating in all countries in 
South America lies with municipalities. The municipalities are typically underfunded (due to 
both under-allocation and low fare collection) and not adequately trained to carry out the 
services. However, national and provincial governments are increasingly paying attention to 
the sector and have developed frameworks to streamline the development of the industry in 
the region.276 
 
Key Stakeholders277 
South America 

 WHO/PAHO 

 International Solid Waste Association (ISWA) 
 
Brazil 

 Ministry of Environment 

 State and Municipal bodies through their solid waste management plan 
 Private companies generating waste through their solid waste management plans 

 
Argentina 

 Secretary for Environment and Sustainable Development – establishes national laws 

 CAESME – responsible for waste management in largest city Buenos Aires 
 AIDIS – Argentina 

 ABRELPE 
 
Chile 

 Ministerial Council for Sustainability 

 CONAMA 
 
Competitors and New Entrants 

The municipal solid waste management sector is dominated by the public sector with an 
increased participation of private players in concessionaires or contractors. The key reason for 
involving private participation is the requirement of capital and technical know-how especially 
in the collection of solid waste and operation of landfills.  
 
Waste reduction for paper, glass, and metals is a large-scale industry in most of the South 
American countries. However, household waste is primarily disposed in open areas.  
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Barriers to Entry 

The lack of clear government policy action constitutes the major constraint in the devel opment 
of South American waste management industry.  
 
Trends and Drivers 

 Increased awareness on the problems of waste and benefits from management are 
driving change in the current set-up of waste management in South America. Some of 
the initiatives in the region include introduction of education on environment sector, 
increased NGO participation, and set-up of co-operatives focused on solid waste 
material extraction. 

 The Government of Brazil has announced a national solid waste management plan. 
The Government of Chile and Argentina are currently working to develop legislation 
for the market. 

 A large section of the population inhabits urban areas and has a high coverage of 
waste collection. However, the disposal and recycling of waste is limited. 

 The region suffers from shortage of funds and technical know-how. It has been 
reported that a number of municipalities are unable to use the equipment bought for 
collection and transfer of waste due to lack of efficient use and financing to repair and 
purchase spare parts.278 

 The landfill sites have been moving farther from the city, requiring set up of transfer 
stations to consolidate waste before being transported to landfill sites. 

 Lack of clear policy on recycling does not give impetus for setting up of organized 
recycling infrastructure in the region. 

 CDM Projects and Bilateral and multi-lateral funding of projects are also involved in 
improvement of the solid waste management practices in the region. 

 
Emerging Sectors 279 
Development of Landfill and Transfer Stations280 
The key disposal method in Brazil remains landfill which is generally not developed to 
environment friendly conditions. At the same time, new landfill sites are moving farther away 
from the city. Hence, there is an opportunity to provide services to increase the life of landfill, 
reduce the environmental impact of a landfill, and set-up of transfer stations to enable cost-
effective transfer of waste to the landfill sites. 
 
Consultancy for performance measurement  
Brazil’s law on management of waste mandates waste generators including industries, mining 
companies and government sanitation departments to develop plans for waste management. 
A number of companies and industries would need consulting and equipment to manage their 
waste and report performance measurement to the government in addition to the opportunity 
in municipalities. 
 
The municipality sector lacks not only funds but also technical know-how in the 
implementation of solid waste management projects and supervision of contractors and 
concessionaires. There is opportunity to support the municipalities in the sector in developing 
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ways to effectively manage the solid waste management sector in the cities especially in the 
involvement of the private sector in the collection of the materials.  
 
The $15 billion investment in the solid waste management sector over the period 2011-20 is 
expected to constitute the following:- 

 Collection and Transfer – 53% 

 Landfill and Composting – 37% 
 Dump Upgrade & Closure – 10% 

 

Legislation 

Brazil 
Brazilian National Policy on Waste Management (PNRA) came into force in 2010. The Policy 
defines the category of wastes and roles and responsibilities for management of waste. Waste 
Management plans need to be developed by waste generators including industries, mining 
companies, healthcare providers and government sanitation departments. The government 
encourages recycling of waste and disposal through environment friendly disposal through 
landfills (which will give impetus to the landfill industry).281 
 
Argentina 
The legislations are developed at the provincial level as well as national level. The Federal 
Government has National Law for Household waste management and Law for Integrated 
waste management. However, the enforcement of the law remains weak. The government is 
also working on a National Solid Waste Management Program to regulate the management of 
waste until 2026. 282   

                                                                 
281

: Climate Policy Watcher and European Union 
282

 Swedish Trade Council, “Argentina Profile – Market Priortisation within Waste Management Technologies Market”, 2008  



 SOLID WASTE 
 

 

THE GLOBAL CLEANTECH REPORT 2012   175 
   
 

Solid Waste Market Assessment 
 

Sol id Waste - Market Assessment 

Assessment 
Criteria 

Attractiveness 

Explanation 

Africa Asia Australia Europe 
North 

America 

South 

America 

Government 
Support 

 

 European Union has a strong focus on managing 
solid waste and environment under the EU 
directive to regulate the sector 

 The US policy for waste management is primarily 
driven by the states 

 The high income Asian markets have strong 
government policy support on reducing and 
managing the amount of waste generated in the 
sector which is lacking in the low income countries 

 Majority of South American markets do not have a 
policy focus on the management of solid waste 

Addressable 

Market 

 

 Asia has the highest market owing to the strong 
expenditure in Japan, Korea and China.  

 The Market in Europe is also mature with high 
expenditure in addition to the investments in the 

Eastern European countries 

 The North American market primarily comprises of 
the US market  

 The South American market is emerging with 
increasing policy awareness and support 

Solution  
Attractiveness 

 

 Waste Management through advanced 
technologies has become a mainstream solution in 
most of the Europe while it is in the process of 
being adopted increasingly in Asia and North 
America 

 The Waste Management Technologies in South 
America are emerging 

Five-Year 
Market Growth 
Potential 

 

 Growth potential is highest in the Latin American 
and Asian Economies which will grow close to 10% 
over the coming years due to the early stage of the 
market in emerging economies of the regions. 

 The markets in Europe and North America are 

mature. However, Eastern European Markets will 
grow close to 10%. 

Market 
Accessibility 

 

 The participation of the private sector is restricted 
through laws in the Asian and South American 
markets. 

 

Profit  
Opportunity 

 

 Due to the emerging nature of the market the Asia, 
Eastern Europe, and South American markets 
represent superior profitable opportunities for 
players as  they develop the market 
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Solid Waste Market Opportunities 
 

No. Opportunity Region 
Key “government” 
stakeholders 

Growth (2012-16) 

1 

Collection and Transfer in Asia 
The total investment needed in the collection 
and transfer sector of waste management in 
Asia is estimated at nearly $38 billion during 
the period 2011-20. Out of this 65% of the 
investment is expected to come from the East 
Asia and South East Asia on up gradation of 
existing infrastructure and new investments 

China 
Malaysia 
Indonesia 
Vietnam 
India 
Kuwait 
Cyprus 
Georgia  

Urban Local Bodies of 
Key Commercial Hubs  
 
 

+10% 

2 

Waste To Energy Market in China 
The increased requirement for energy along 
with reduction of suitable landfills are driving 
the demand for incineration facilities in China 

China – Eastern 
China – Shanghai, 
Beijing, Guangzhou 

Urban Local Body +20% 

3. 

Recycling of Waste in Europe 
The Waste Framework Directive targets a 50% 
rate of recycling on average in the EU. Some 
member states of the European Union already 
exceed the target. The opportunity particularly 
lies in new members and candidate countries 
of the European Union. 

Eastern Europe 
Countries – Poland, 
Romania, Czech 
Republic, Estonia, 
Latvia  

Urban Local Body +12% 

4. 

Increasing Efficiency of the Incineration 
Equipment 
The EU directive mandates the reduction of 
landfills in the EU. In addition to recycling the 
use of incineration equipment to manage 
waste is expected to continue to grow. Most 
importantly, the incinerators need to have high 
efficiency below which they will attract taxes 
equivalent to landfills. 

Denmark, Germany, 
Norway, Sweden, 
France, Italy, 
Switzerland 

Urban Local Body NA 

5. 

 Thermal Waste Management in the US 
The key focus on the market is to develop 
recycling as an option. Waste to Energy is a 
significant opportunity in the market as the 
increasing costs of energy have made the 
option favourable.  At the same time, Waste to 
Energy Market is favoured in some states as a 
renewable energy source and is supported by 
incentives due to lack of space for landfills, high 
density population, and possibility of water 
pollution through landfills. 

25 states classify 
WTE as a renewable 
Energy Source 
19 States provide 
Incentives 

Urban Local Body +15% 

6. 

Landfill and Transfer Stations in Brazil  
The new policy passed by the National 
Government of Brazil abolishes open air 
disposal of waste requiring proper disposal of 
waste  

Rio De Janeiro 
Sao Paulo 

Urban Local Body + 10% 
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Clean Road Transport 
Global warming and oil dependence are leading for a substantial push to reduce fuel 
consumption and emissions. All G8 countries have agreed to limit the increase in global 
warming to 2°C, requiring significant efforts from all sectors and the automotive industry in 
particular. Improving the existing internal combustion technology is not enough to meet the 
emission targets. Although the potential to reduce emissions from gasoline and diesel engines 
will reach up to 40% and 30% respectively by 2020, there is still a gap of more than 10 g/km 
CO2 to the European target of 95 g/km283. Serious efforts in powertrain electrification are 
required in order to meet emission targets. The primary technical issues for battery and key 
electrical components have been resolved during the last couple of years, but major challenges 
remain regarding cost, infrastructure and regulations. These elements will have a vital 
influence on how fast the market for electric vehicles will develop. The scope of the clean 
surface transport is electric vehicles and plug-in electric vehicles as well as charging 
infrastructure. 
 

Technology 
Battery Electric Vehicle (BEV) 

An electric vehicle (EV), also referred to as a battery electric vehicle (BEV)284, uses one or 

more electric motors or traction motors for propulsion. The electric power is derived from a 
battery of one of several chemistries including lead acid, nickel metal hydride (NiMH) and 

lithium-ion (Li-ion) with Li-ion being the most utilized in modern EVs. Battery-powered EVs 
benefit from the removal of the entire Internal Combustion Engine (ICE) system, the drivetrain 
and fuel tank, giving savings of up to $4.000 per vehicle as compared to plug-in electric 
vehicles (PHEVs). However, EVs require much greater battery capacity than PHEVs in order to 
have a minimum acceptable driving range and peak power. EVs provide a substantial energy 
efficiency advantage, with up to three times the engine and drivetrain efficiency of 
conventional ICE vehicles and over twice that of hybrid electric vehicles (HEVs). At typical retail 
electricity prices, the fuel cost per kilometer for EVs can be far below that for ICE vehicles. 
However, large capacity Li-ion batteries are expensive making EVs generally higher priced than 
similar conventional ICE vehicle.  Also, EVs have a greater need for public charging 
infrastructure to increase daily driving range. 
 

Plug-in Hybrid Electric Vehicle (PHEV) 
Plug-in hybrid electric vehicle (PHEVs), also referred to as full hybrids, and hybrid electric 
vehicles (HEVs) retain the entire ICE system, but add battery capacity to enable the extended 
operation of the electric motor. HEVs are similar to PHEVs except they cannot be charged 
using an external power cable. Since the battery capacity levels are still far below those of pure 
EVs, more power-oriented battery configurations are needed to deliver power at levels 
required for operating the vehicle when the engine is idle or during bursts of acceleration. The 
power train configuration comes in many variations e.g. with the electric motor and ICE 
operating in parallel or in serial mode, however the latest innovation within hybrids is utilized 
in range extended electric vehicles (REEV). In this configuration the onboard ICE is primarily 
used to charge the battery if it runs out providing the ‘extended range’ if necessary and not to 
provide propulsion. However, some HEVs and PHEVs are able to manually switch between 
electric and gasoline mode. PHEVs have an advantage of being less dependent on recharging 
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http://en.wikipedia.org/wiki/Electric_motor
http://en.wikipedia.org/wiki/Traction_motor
http://en.wikipedia.org/wiki/Ground_propulsion
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infrastructure and possibly less expensive (depending on battery costs and range) than EVs, 
and therefore might be targeted for higher volumes in early years. Home recharging will be a 
prerequisite for most PHEV consumers rendering public charging infrastructure less important. 
However, some consumers may place a high value on daytime recharge opportunities. The 
electric vehicle (EV) terminology covers all the different electric vehicles from BEV to PHEV.  
 

Key Industry EV and PHEV Players 

Key electric vehicle manufacturers are listed in the table: 
 

Table 11 - Key Industry Players 

 
Source: Various industry report and web articles 

 

Other Alternative Fuel Types 
The technologies will be briefly described but their markets will not be analyzed in detail as 
several of the alternative fuel type technologies are not projected to capture significant 
market shares prior 2020.  
 
Compressed Natural Gas (CNG) 

High pressure CNG, primarily composed of methane, can be used to fuel normal combustion 
engines instead of gasoline. Combustion of methane produces the least amount of CO 2 of all 
fossil fuels. Gasoline cars can be retrofitted to CNG and become biofuel natural gas 
vehicles (NGVs) where the gasoline tank is kept. The driver can switch between CNG and 
gasoline mode during operation similar to some PHEVs where the driver can select to drive 
purely electric, purely ICE or a combination. CNG vehicles are common in South America, 
where these vehicles are mainly used as taxis in main cities of Argentina and Brazil. Usually, 
standard gasoline vehicles are retrofitted in specialized shops, which involve installing the gas 
cylinder in the trunk and the CNG injection system and electronics. The Brazilian NGV fleet is 
concentrated in the cities of Rio de Janeiro and São Paulo. Almost 90% of NGVs in Latin 
America have bi-fuel engines, allowing these vehicles to run on either gasoline or CNG. 

Country Company 

Japan Nissan 
Mitsubishi  
Toyota 

Honda 

U.S. General Motors 
Tesla 
Ford 
Fisker Automotive 

China BYD 

Geely 
Chery 
SAIC 

France Renault 
PSA Peugeot Citroën 

Germany Volkswagen 

Audi 
BMW 
Opel 
Smart (Daimler AG) 
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Liquefied Natural Gas (LNG) 

The use of LNG in transport is an attractive solution to power large long distance trucks in 
areas where gas is transported as LNG because there are indigenous gas supplies but no gas 
network. However, the use of LNG in passenger cars is far less viable because on average 
passenger cars stand idle more often than trucks, which would give rise to high evaporative 
losses. The use of LNG requires storage facilities for the cold ( -162 0C) LNG at the roadside 
refueling stations and special fuelling equipment, which can handle cryogenic temperatures. In 
addition, the trucks must be equipped with special dual fuel engines to be able to use LNG. 
Finally, the fuel tank on board of the truck needs to be adapted for LNG usage. These 
requirements make the use of LNG relatively expensive. Nevertheless, the use of LNG in the 
transport sector can still have substantial environmental benefits. A truck powered by a dual 
fuel LNG-diesel engine can emit up to 75% lower NOx emissions and about 13% lower well-to-
wheel CO2 emissions compared to diesel powered trucks. Overall, the technology to use LNG 
as a transport fuel is well developed but is expected to remain a niche market. 
 
Biofuel 

Biofuel include fuels derived from biomass conversion e.g. solid biomass, liquid fuels and 
various biogases. Bioethanol is an alcohol made by fermentation, primarily 
from carbohydrates produced in sugar or starch crops. Ethanol can be used as a fuel for 
vehicles in its pure form, but it is usually used as a gasoline additive to increase octane levels 
and improve vehicle emissions. Bioethanol is widely used in the  U.S. and in Brazil. Biodiesel is 
made from vegetable oils and animal fats. Biodiesel can be used as a fuel for vehicles in its 
pure form, but it is usually also used as a diesel additive to reduce levels of particulates, carbon 
monoxide and hydrocarbons. Biodiesel is the most common biofuel in Europe. 
 
Hydrogen 

A hydrogen vehicle uses hydrogen as its onboard fuel power. The chemical energy of hydrogen 
is converted to mechanical energy either by burning hydrogen in an ICE or by reacting 
hydrogen with oxygen in a fuel cell to run electric motors. If hydrogen is prepared without 
using fossil fuel inputs, the vehicle propulsion would not contribute to carbon 
dioxide emissions. The downsides of hydrogen use are low energy content per unit volume, 
high tankage weights, very high storage vessel pressures, transportation and filling of gaseous 
or liquid hydrogen in vehicles, the large investment in infrastructure that would be required to 
fuel vehicles and the inefficiency of production processes. 
 

Charging Infrastructure 
An electric vehicle charging station, also referred to as electric vehicle supply equipment 
(EVSE), is the element in the charging infrastructure that supplies electric energy for the 
recharging of EVs and PHEVs. 
Generally charging can be divided in to three segments: level 1, level 2 and DC charging. Level 
1 charging is a slow charging method using 120V AC which is the lowest common voltage level 
found in both residential and commercial buildings (ordinary household outlet) and usually 
takes about 8-12 hours to charge an EV with. Level 2 charging is a faster charging method using 
a 240V AC single phase branch circuit. DC charging, also known as rapid charging can charge an 
average uncharged EV battery to 80% in 15-20 minutes. 
 
  

http://en.wikipedia.org/wiki/Electric_energy
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The Key industry players within EVSE are listed in the table below: 
 

Table 12 - Key Charging Infrastructure Players 

 
Source: Various industry report and web articles 

 
The latest within EV charging is the so called inductive charging method where the battery is 
charged without connecting it to a charging station. With this technology electrical energy is 
transferred using magnetic forces from a transmitter to a receiver without the use of cables or 
connections. This technology is still in the nascent stage as the receiver onboard the vehicle is 
currently a heavy coil which impedes on driving range and there is a significant loss of energy 
related to the inductive charging method.   

EVSE Manufacturers and Service 
Companies 

Utilities Offering EVSE and 
Charging Services 

EVSE-related companies 

350Green Endesa S.A. IBM 

AeroVironment Inc. NRG Energy PJM 

Aker Wade Power Technologies PowertStream  

Better Place   

ClipperCreek   
Coulomb Technologies Inc.   

Delphi Automotive LLP   

Eaton Corporation   

Ecotality   

Elektromotive Ltd.   

Eltek Valere   

Epyon Power   

Evatran (Plugless Power)   

General Electric (GE)   

Gridtest Systems   

HaloIPT   

Leviton Manufacturing Co. Ltd.   

Magna International    

Schneider Electric   

Siemens AG   

WiTricity Corporation   

GoSmart   
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Global 
EVs still represent a small niche market hardly exceeding 1% of the passenger car market 
today. However, due to major progress in battery technology, more vehicles with an electric 
operation mode are expected to enter the market within the next few years. China and Europe 
will be the largest markets for EVs in 2020 driven by strong government support. 
 

Trends 

The key global EV trends are:  
 Global climate change 

 Oil price and energy independence 

 Urban congestion and air quality 

 Technology advances especially within battery packs 
 
Energy independence is becoming a priority in many countries, in particular the U.S. and China. 
This focus on energy independence has been intensified by the recent geopolitical instability in 
the Middle East. The combination of rising concerns over greenhouse gas emissions and a 
growing desire to reduce dependence on foreign oil has emphasized the need in many 
governments' minds to promote EVs. Many governments already have significant incentives in 
place to stimulate early sales and EV adoption. On the regulatory front, tailpipe-emissions and 
fuel-efficiency standards are becoming more stringent and specific targets have been setup by 
governments around the world: 
 

Table 13 - Emissions and Fuel-efficiency Standards 

 
Dark color: enacted through legislation - medium: proposed - light color: estimates based on current trend.  

Sources: International Council on Clean Transportation; U.S. Environmental Protection Agency; Japan Automobile Manufacturers Associ ation, The 
Motor Industry of Japan 2010; Asahi Shimbun. 
 
The targets vary by country and region and for different types of emissions. For example the 
European Union's target for CO2 emissions in 2020 (95 grams per kilometer for the new-vehicle 
fleet average) is far more aggressive than the likely targets of the U.S., Japan, and China. 
Meanwhile, the U.S. has set the toughest standard for nitrogen oxide (NOx) emissions but the 
overall trend line is clear: standards are rising. 
 

Market Size 

EV and PHEV Market 

EVs, including HEVs, could reach 15 % of aggregate new-car sales in 2020 in Europe, North 
America, China and Japan. The global EV market is projected to grow with a compounded 
annual growth rate of 74% from 2010 to 2020. In 2010 the EV market was roughly 30.000 units 

                                                                 
285

 From motor vehicle technology only. The EU plans to call for a further 10 g/km reduction in CO2 emissions via other improvements (for example, 
air conditioning technology) and use of biofuels. 
286

 California has agreed to conform to the U.S. government's targets for 2012-2016. Previously, the state had enacted stricter legislation. 
287

 Based on the government's released scenarios of a 47-62 MPG target for 2025. 47 MPG is expected to be the most likely target. 
Note: All targets are expected to be phased in. CO2 emissions targets are in grams per kilometer and are based on the New European Driving Cycle 

(NEDC). Mileage targets are in miles per gallon and are based on Corporate Average Fuel Economy (CAFE) standards.  

CO2 (g/km)  
– NEDC cycle  
(mpg – CAFÉ) 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Europe 154 (39 mpg)                                                                                                          130 (45 
mpg)285 

95 (61 mpg) 

U.S. 240 (26 mpg) 228 205286 198 191 181 172 (34 

mpg) 

152 (39 mpg)287 

Japan 141 (42 mpg)                    125 (47 mpg) 109 (53 mpg) 
China 185 (33 mpg) 167 (36 mpg) 145 (41 mpg) 
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but it is expected to reach 7,2 million units in 2020. Asia is expected to reach 3,2 million units 
in 2020 accounting for 50% of the total EV market. Europe is projected to reach 2,3 million 
units in 2020 accounting for 32% of the global market. North America is expected to reach 1,2 
million vehicles on the road by 2020 accounting for 17% of the total market. Australia is  
projected to have roughly 500.000 EVs on the road in 2020 accounting for roughly 7% of the 
global market. 
 

Figure 1 - Global EV and PHEV Market Size 
 

 
Source: Forecasts are based on announced political targets, existing market forecasts, estimated battery technology price-erosion and current oil 

price; MEC Intelligence analysis. 
Note: all EV forecasts are very sensitive to key factors such as the oil price and battery technology price erosion per kWh. 
 
Looking at the distribution between BEV and PHEV, PHEVs are expected to be the leading 
technology through 2020 appealing to a broader range of consumers with its extended range 
and less dependence on charging infrastructure. In many ways PHEVs are expected to bridge 
the transition gap from gasoline and diesel powered vehicles to purely electric operated 
vehicles.  
 
The global EV market size is projected to reach a $13 billion plateau by 2015 and $27 billion by 
2020 growing with a compound annual growth rate of 44% from 2010 to 2020. 
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Figure 49 - Global EV and PHEV Market Value 

 

 
Source: Forecasts are based on announced political targets, existing market forecasts, estimated battery technology price-erosion and current oil 
price; 10% price erosion p.a. on EVs primarily due to economies of scale and improved battery technology; MEC Intelligence analysis. 

 
EVSE Market 

The global electric vehicle supply equipment (EVSE) market consisting primarily of charging 
units is projected to increase with a compounded annual growth rate of 74% from 2010 to 
2020 reaching almost 7,3 million charging units in 2020. Based on the global forecast there will 
be approximately 1,02 charging units per EV/PHEV by 2020. EVs and charging infrastructure is 
a classic example of the chicken or the egg paradox; consumers will not buy EVs if charging 
infrastructure is not in place and companies/government will not invest in infrastructure if 
there are not enough EVs rolled-out. 
 

Figure 50 - Global EVSE Market 

 
Source: Forecasts are based on announced political targets, existing market forecasts, estimated battery technology price-erosion and current oil 

price; MEC Intelligence analysis. 
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The global EVSE market is forecasted to be worth $2,1 billion in 2020 climbing from 2010 levels 
at $35 million at a compounded annual growth rate of 50% due to expected price erosion on 
EV charging units of approx. 10% per year. 
 

Figure 51 - Global EVSE Market Value 

 
 
Source: Forecasts are based on announced political targets, existing market forecasts, estimated battery technology price-erosion and current oil 

price; MEC Intelligence analysis. 

 

Key Challenges 

The key challenges facing the EV and PHEV market is: 

 Consumer preference for long range, versatile vehicles and BEV limitations of range 
and recharge time 

 Purchase cost and uncertainty about battery life, cost and "economics" 

 Perceptions of safety with respect to fire and other hazards 
 Adequacy of the power sector and its infrastructure 

 
Emerging Sectors 

The following emerging sectors are currently evolving in the wake of or simultaneously with 
the EV industry:  

 Battery: One key emerging sector is the lithium ion battery cell sector, which is crucial 
to the success of EVs 

 Charging infrastructure: manufacturers of EVSE such as residential charging posts and 
public charging infrastructure 

 Smart grid: G2V and V2G technologies are becoming increasingly relevant as more EVs 
hit the road. 

 EV services: smart phone applications and other EV related service are expected to 
take off soon. 

 

Barriers to Entry 
The barriers to entry are currently quite high as an operator wishing to enter a new market will 
have to setup local charging infrastructure or negotiate of roaming agreements on existing 
charging networks. EV manufacturer will have to setup local dealerships in order to effectively 
be able to channel EVs to consumers. Furthermore, varying requirements across regions e.g. 
regarding safety which makes importing EVs more difficult in some regions of the world 
especially Europe with the current EU NCAP safety and crash test regulations.  
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Regional 

Asia 

China is a major wildcard when it comes to EVs. To date, significant public messaging from the 
government on EVs has led to neither promised breakthroughs in battery te chnology nor 
significant sales outside of public fleets. Japan, South Korea and India are also expected to 
become major EV players in the future. However, official targets statements, similar to the U.S. 
target of 1 million EVs by 2015, have not been announced so far. 
 

Market Size 

The Asian market is expected to grow from 20.000 market in 2010 to 3,2 million vehicles by 
2020 at a compounded annual growth rate of 66 %. The growth rate is similar to the expected 
global growth because China is expected to drive the majority of the global EV and PHEV 
growth. Growth estimates for China’s EV market vary significantly. At present, electric vehicle 
sales are limited mainly to municipal government-led pilot programs and therefore the current 
market is relatively small. From 2006 to 2009, fewer than 3.000 HEVs were sold each year, but 
the market for EVs began to pick up as pilot projects and subsidy programs took hold in 2009. 
Sales of EVs rose to roughly 9.000 in 2010 counting over 5.000 EVs and nearly 4.000 HEVs288. If 
the government stays committed to EVs they are expected to represent 7% of new vehicle 
sales in 2020 which is supported by car buyers' enthusiasm for the technology and the high 
gasoline taxes289. China is estimated to reach their target of 500.000 vehicles in 2015 and to 
account for roughly 65% of the EV market by 2020 with 2,1 million vehicles. India is expected 
to rise from roughly 5.000 EVs in 2010 to 400.000 EVs in 2020 and South Korea is expected to 
reach 370.000 vehicles in 2020. Japan is projected to be one of the other major players on the 
Asian EV market with 350.000 EVs in 2020 accounting for 11% of the market by 2020. 

 

Figure 52 - Asia EV and PHEV Market Size 

 
 
Source: Forecasts are based on announced political targets, existing market forecasts, estimated battery technology price-erosion and current oil 

price; Finpro “Electric Vehicles in South Korea”, 2010; MEC Intelligence analysis.  
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 The China Greentech Initiative, “The China Greentech Report 2011”, 2011 
289

 BCG, “Powering autos to 2020: the era of the electric car”, 2011 
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Pricing Trends 

Less expensive EVs are currently dominating the Asian market which is l ess quality and safety 
focused compared to the European and North American market. China’s current vehicle 
owners tend to be younger and more affluent than the country's overall population and to live 
in cities. Many of these consumers are attracted by the hype being created around EVs in 
China and the first-mover status that ownership conveys. First-time buyers are focused on 
basic functionality and these consumers are not willing to pay more for an alternative 
powertrain unless the vehicle has a payback period of three years or less. Approximately 35-40 
% of cars sold in China cost less than $11.000 and currently the world average EV price tag is 
higher than $30.000. Therefore the buyers of these vehicles are unlikely to be able to afford an 
EV or PHEV without significant government incentives. 
 
Stakeholder Analysis 

China is leading the way in Asia where electric vehicles have been prioritized nationally by 
central government and with support from local governments the central government has 
introduced private purchase subsidies for EVs in six cities in 2010. Programs have even been 
expanded to increase public sector EV usage to 25 cities which is 12 more cities than in 2009. 
Furthermore, at least nine separate EV-related standards e.g. concerning charging 
infrastructure have been released. Meanwhile, state-owned enterprises have begun actively 
promoting the development of the electric vehicle industry and in August 2010, 16 state-
owned enterprises formed the EV Industry Alliance of Centrally Administered Enterprises to 
promote development of the industry, including electric vehicle drivetrains, batteries, and 
charging infrastructure. The key standards and strengthened leadership of these enterprises 
are expected to help overcome fundamental barriers such as insufficient charging 
infrastructure in China. For example Shenzhen, which is one of the earliest EV pilot cities, still 
only had three charging stations and about 100 charging posts by mid-2010. China’s focus on 
EVs as one of seven Strategic Emerging Industries in the 12th Five-Year Plan may provide the 
needed push for breakthrough innovations down the road, but technology availability in the 
near-term is more likely through collaboration with international companies who are open to 
transfer technology and know-how in exchange for market access. 
 
Key Stakeholders 

Some of the key Chinese stakeholders are listed below: 

 Nissan-Dongfeng 

 GM-SAIC 

 LG Corp 
 Shanghai Automotive Industrial Corp. 

 Industry Alliance of Centrally Administered Enterprises 

 Ministry of Science and Technology’s (MOST) 
 Ministry of Industry and Information Technology (MIIT)  

 National Development and Reform Commission (NDRC)  
 
Competitors and New Entrants 

The National Development and Reform Commission (NDRC) have required joint ventures to 
develop and sell vehicles under local brands. This development puts joint ventures in direct 
competition with domestic automobile producers, such as BYD, Chery, and Geely. Several local 
Chinese producers currently suffer from declining market share.  
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Barriers to Entry 

International car manufacturers need to get approval from the Chinese government before 
they can sell their cars on the Chinese market. However, by limiting subsidies to locally built 
models, industry observers and lawmakers are indicating that the Chinese government is 
pressuring companies to “partner” with Chinese industry as a condition for access to markets 
in return of sharing technology and intellectual property with its Chinese partners. Joint 
ventures are required to develop and sell vehicles under local brands which would enable 
foreign car manufacturers to leverage subsides for Chinese built car models.  
In 2011 Nissan and Dongfeng started a joint venture and Shanghai GM and SIAC partnered. 
 
Trends and Drivers 

The government's efforts and significant public messaging have increased consumers' 
awareness. Government support in the form of private purchase subsidies for EVs is one of the 
major drivers in China. 
 
Decision Making Process 

Centralized government can set policy without the political battles that slow many other 
nations. 
 
Key Challenges 

The rapid growth of China’s transportation sector has led to dependence on foreign oil, rising 
emissions, traffic problems and massive infrastructure expansion. In order for EVs to really 
take off China needs to improve technology and production methods in order to make EV 
batteries become less expensive and reliable enough for broader commercial use in EVs. 
Despite being home to some of the world’s largest Li-ion battery cell producers, China’s 
relatively weak R&D capabilities, which are reflected by China’s lack of battery technology 
patents compared to other international leading manufacturers in the battery industry, hinder 
Chinese battery producers. Other significant problems include manufacturing challenges, 
which lead to scrap rates up to 50% as well as limited cooperation between battery producers 
and EV manufacturers, which is not optimal for the integration between battery and the 
vehicle. Supported by government initiatives such as the Ministry of Science and Technology’s 
(MOST) 863 Plan and a new ten year EV industry development plan led by the Ministry of 
Industry and Information Technology (MIIT), Chinese EV battery makers continue to make 
progress. It seems clear that the Chinese government intends to support the development of 
the battery industry in the form of subsidies, standards, R&D funding or other policy incentives 
needed to develop and strengthen the sector. 
 
Legislation 

China 
A number of legislative measures are worth mentioning in China. Individual Chinese 
municipalities have banned gasoline two-wheelers from the city-centers and there are hints 
that ICE vehicles could also be banned from the inner city as soon as electric vehicles become 
widely available. Recently, the Chinese Government announced plans to turn the country into 
one of the leading producers of electric vehicles within three years. Government research 
subsidies for electric car designs have already increased significantly. Tax credits for the 
purchase of alternative energy vehicles are already being planned by an interagency panel. At 
present, subsidies of up to $8.800 are already offered to taxi fleets and local government 
agencies that purchase EVs. Furthermore, the state electricity grid started the setup of electric 
charging stations in Beijing, Shanghai and Tianjin. Currently, 25 pilot cities receive support as 
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part of the Chinese government plan for getting 500.000 EVs on the road by 2015. China also 
plans a nationwide charging network by 2020.  
 
A brief overview of the EV pilot cities in China: 

 Changchun 
o RMB 40.000 ($6.350) private EV purchase subsidy 
o Exploring two financing models - car and battery leasing 
o Focusing on private cars and taxi markets 
o Planning to build charging infrastructure by 2012 (15 stations and 5.000 AC 

poles) 
 

 Hefei 
o RMB 20.000 ($3.170) in private EV purchase subsidy, but more focus on car 

leasing model 
o Launched battery leasing model for public transportation 
o Built five large charging stations in 2010 

 

 Shanghai 
o Established energy innovation center and attract key component players from 

overseas 
o Private EV purchase subsidies (RMB 20.000 ($3.170) for PHEV, RMB 50.000 

($7.930) for BEV) 
o Built 400 poles in residential areas and roadside as well as 10 large stations in 

2010 
 

 Shenzhen 
o Private EV purchase subsidy (RMB 30.000 ($4.760) for PHEV, RMB 60.000 

($9.520) for BEV) 
o Subsidies for electricity usage cost  
o BYD E6 pure battery EVs launched as part of taxi fleet in May 2010 
o 250 charging stations to be built by 2012 

 
As previously mentioned China’s State-owned Assets Supervision and Administration 
Commission of the State Council (SASAC) has formed the Electric Vehicle Industry Alliance 
consisting of 16 Chinese government-owned EV, battery and charging infrastructure and 
service businesses. The alliance aims to unify EV standards and speed up research and 
development. The non-profit group has a start-up budget of about $186 million and is ramping 
up to spend $14,7 billion on EV development over the next ten years.  
 
Japan 
Tax incentives for fuel efficient vehicles were introduced in 2001 and have led to an 
accelerated penetration of fuel efficient vehicles that fulf illed the 2010 fuel efficiency 
standards already in 2004. Tax credits of up to $3.500 have been available to HEV buyers, but 
are now being phased out. Japan remains the world leader with regard to the research and 
development of battery technologies showing the highest R&D budget for the development of 
Li-ion batteries which is a vital industry for the EV.  
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Australia 

Australia was put on the EV map when Better Place, an international EV infrastructure 
company, chose Australia as one of its first key markets to run full -scale testing along with 
Denmark and Israel. The EV industry is however lacking real support from the government 
which has not prioritized the EV industry thus far. 
 
Market Size 

The Australian EV market is currently shy of 1.000 EVs but is expected to gain traction during 
the coming years reaching 20.000 vehicles in 2015 and 460.000 EVs in 2020. The Australian 
market is projected to grow with a compounded annual growth rate of 98% from 2010 to 2020 
which is a very high growth rate primarily caused by the close to non-existing EV and PHEV 
market in 2010.  

 

Figure 53 - Australian EV and PHEV Market 

 
 
Source: Forecasts are based on announced political targets, existing market forecasts, estimated battery technology price-erosion and current oil 

price; MEC Intelligence analysis. 

 
Pricing Trends 

The EVs are priced quite similarly all over the world but regional taxation rules and EV 
legislation can make a significant difference in the end price to consumers. However, since the 
supportive legislation on EVs in Australia is lacking, EVs are not quite as attractively priced in 
Australia compared to EVs in other regions with beneficial EV legislation. 
 
Competitors and new entrants 

With the Better Place presence in Australia it is expected that Renault, the official partner of 
Better Place, will have a competitive advantage in the marketplace. However, if the legislative 
environment becomes more attractive it is likely that the large American and German EV 
producers as well as the Chinese and Japanese manufacturers will begin targeting the 
Australian market more directly. Because of the relatively small production series at prese nt, 
the major EV manufacturers primarily channel their cars towards markets with very supportive 
monetary as well as non-monetary legislative benefits for EVs and EV consumers where the EV 
adoption is expected to be the highest e.g. in Northern Europe. The  number of EV models 
currently available is also still rather limited but this number is expected to increase 
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dramatically during the next two years with some of the major car manufacturers launching 
new EV models. This will diversify the global EV market considerably and could potentially help 
drive and catalyze the EV adoption in Australia as well. 
 
Trends and Drivers 

The most decisive trend in Australia is the lack of legislative supportive backdrop for EVs. 
Looking beyond the regulatory and policy downsides for EV adoption, the Australian 
geography is expected to lead to a preference among future EV consumers for PHEVs. This is 
due to the extended range of PHEVs and non-reliance on public charging infrastructure which 
could be a long way coming based on the government’s current EV strategy.  
 
Key Challenges 

The major challenge all over the world concerning EVs is the high cost of batteries, which 
represents a large percentage of an EV's total purchase price. Even though EV battery 
technologies will continue to improve and battery costs will continue to fall there is currently 
no technological breakthrough on the horizon that would lower prices significantly by 2020. 
Furthermore, EVs face substantial go-to market challenges regarding battery durability and 
charging infrastructure uncertainties which will impact the adoption rates of EVs. 
 
Key Stakeholders 

Here is a brief overview of some of the key players within the EV industry in Australia:  
 Office of Energy 

 The Australian Institute of Energy 

 Australian Electric Vehicle Association Inc. (AEVA) 
 NSW Department of Environment, Climate Change and Water 

 Australian Energy Market Commission (AEMC) 

 Synergy 

 Verve Energy  
 Western Power 

 Horizon Power 
 
Legislation 

As of today, the Australian government has failed to show genuine leadership on electric 
vehicles. The Green Car Innovation Fund, with its focus on fuel efficiency of existing oil-based 
vehicle technology, has aimed to maintain the status-quo rather than drive innovation and 
secure the future of the car industry in Australia. Two hundred million dollars was cut from the 
Green Car Innovation Fund in the last Budget and the Coalition has announced that they would 
cut $200 million more. Currently the Queensland Government only has a discussion paper but 
no policy. The Victorian government has committed only $5 million to trialing EVs and Western 
Australia is trialing just ten EVs. The New South Wales government has set a small target of 1% 
of hybrids for its fleets comprising 100 or more vehicles. All in all, Australia’s approach has 
been piecemeal and insignificant. While there are minor commitments to trials and testing by 
some state governments, the Federal Government has done little to promote the transition to 
electric vehicles.  
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Europe 

As of March 2012, Norway had 6.357 EVs, the largest fleet of BEVs in Europe and the largest EV 
ownership per capita in the world290. For comparison Denmark only has roughly 500 EVs 
registered at present291. However, the major players in Europe down the stretch are expected 
to be France, Germany and the U.K. which have all announced ambitious EV targets and 
implemented supportive EV policies and incentives. 

 

Market Size 

EVs are projected to account for approximately 8 % of new car sales in Europe by 2020, 
supported by consumers' higher willingness to pay for green technologies, Europe's high 
emissions standards and high gasoline and diesel fuel taxes292. The European market is 
expected to grow from a nearly non-existent market in 2010 to 2,3 million vehicles by 2020 
with a compounded annual growth rate of 85%, which is slightly lower than the expected 
global growth rate. France is forecasted to reach a market of 700.000 EVs in 2020, Germany is 
expected to reach 650.000 and the U.K. roughly 560.000 EVs in 2020. These numbers are well 
below current official targets, with France targeting 2 million units and Germany targeting 1 
million units in 2020, which is due to the fact that EVs have not gained the amount of traction 
in the market originally anticipated with high EV costs being a borderline showstopper this far. 

 

Figure 2 - Europe EV and PHEV Market Size 
 

 
 
Source: Forecasts are based on announced political targets, existing market forecasts, estimated battery technology price-erosion and current oil 
price; MEC Intelligence analysis. 
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Pricing Trends 

EVs are generally higher priced in Europe than in the U.S. and in Asia. This is primarily due to 
European taxation rules and because modified versions of EVs compatible with the European 
electricity grid is required for the European market. 
 
Competitors and New Entrants 

EVs face stiff competition from ICE. Within advanced ICE technologies, engine downsizing, 
turbocharging, optimized cooling, low friction, start-stop systems, electric power steering, 
direct injection, and variable valve timing will likely lead the charge. These advanced ICE 
technologies are expected to be mainstream across most passenger-car segments in all major 
markets by 2020. Conventional technologies have significant emission-reduction potential but 
OEMs will need to look at multiple advanced ICE technologies as well as EV technologies 
simultaneously to meet likely 2020 emissions targets. 
 
Barriers to Entry 

The European market has high requirements regarding e.g. safety (Euro NCAP) which has 
shown to be a challenge for some Asian and American car models to fulfill over the years. 
However, no local content requirements are related to subsidies as observed in China. 
 
Trends and Drivers 

Regardless of high costs, EVs will see relatively strong uptake from specific consumers. There is 
evidence of a "green" consumer segment, approximately 6% of consumers in the U.S. and 9% 
of those in Europe, that are willing to pay more for an EV293.  
Incentives instituted by governments in the last decade (including tax breaks, free parking, and 
access to high-occupancy vehicle lanes for single-occupant cars) to promote EVs have been or 
are being phased out in some European countries e.g. in Denmark where tax exemption for 
EVs is set to expire in 2015. 
 
Key Challenges 

There are significant challenges on the technology front that will exert a major drag on EV 
adoption. The most prominent is the high cost of batteries, which represents a large 
percentage of an EV's total purchase price. EV battery technologies will continue to improve 
and battery costs will continue to fall. But there is currently no technological breakthrough in 
sight that would lower prices enough to significantly alter the economics in favor of electric 
vehicles by 2020. Battery packs cost to OEMs will likely fall to $400 per kilowatt hour by 2020, 
which is roughly 64 % lower than in 2009294. However, this still represents a cost of $9.600 per 
vehicle to the consumer for the typical 20-kilowatt-hour battery necessary for a pure battery 
EV, which is too high to make EVs attractive for the majority of vehicle buyers. 
In addition, EVs face substantial go-to market challenges including questions about battery 
durability and establishment of the required charging infrastructure which will impact the 
adoption rates of EVs. 
 
Key Stakeholders 

The French, German and Spanish governments are key stakeholders in the development of the 
European EV market. Furthermore, the Institute for Energy Diversification and Saving (IDEA) 

                                                                 
293

 BCG – powering autos to 2020: the era of the electric car, 2011  
294

 BCG – batteries for electric cars, 2010 



CLEAN ROAD TRANSPORT 

 
THE GLOBAL CLEANTECH REPORT 2012   196  
 

under the Ministry of Industry in Spain is main stakeholder as well as British stakeholders 
Technology Strategy Board, Greater London Authority (GLA) and London borough councils. 
 
Legislation 

France 
With regard to the average CO2-emissions of passenger cars, the French government has 
recently set up a yearly eco-label on new vehicles with an auto-financed bonus-malus system 
which favors low-emission vehicles. The national bonus/malus scheme sets tax deductions 
(bonus) and tax penalties (malus) at the purchase of new vehicles on the basis of their tank-to-
wheel CO2 emissions. The taxation scheme applies to new cars sold on the French market since 
January 2008. Since 2009, the scheme sets a new bonus of €5.000 ($6.500) bonus for new cars 
and now new light commercial vehicles emitting less than 60 g CO2/km covering BEVs. The 
bonus will be applicable till 2012 for the first 100.000 low carbon vehicles purchased. France's 
progressive company car tax is based on CO2 emissions. Tax rates vary from €2 ($2,6) for each 
gram emitted for cars emitting 100g/ km or less to €19 ($25) for each gram emitted for cars 
emitting more than 250 g/km. Furthermore, the France government announced to dedicate 
€400 million ($523 million) for R&D and demonstration projects over 2008 to 2012 on low 
carbon vehicles. This budget covers many R&D and demonstration activities for the 
development of vehicles and charging infrastructure. Part of this budget (€57 million ($75 
million)) was recently attributed for 11 projects. It is to be followed by another set of funded 
projects for an additional €50 million ($75 million). The research on EV technology is funded by 
€90 million ($118 million). Two national research platforms on the development of battery 
technology and electric and hybrid vehicles will be financed by an inter-ministerial fund.  
 
A specific working group was installed by the government in February 2009 in order to 
coordinate installation of a standardized national charging network for PHEVs and BEVs.  The 
strategy already expects the following requirements: local governments will be empowered to 
set up public charging infrastructure, a share of parking areas in work places and shopping 
areas will have to be designated for EVs and charging spots, builders of collective residences 
will be obliged to set up charging facilities at parking places upon request of inhabitants and 
local governments will be obliged to equip public parking areas with charging facilities. A 2008 
public procurement program includes a mass ordering of 5.000 HEVs and BEVs. The French 
government plans to set-up a public private procurement plan that coordinates the demand of 
EVs for public and private vehicle fleets. The French postal service plans to procure 10.000 EVs 
by 2012. 
 
To sum up, France is boosting EV user demand by: 

 Secured €5.000 ($6.500) bonus on car purchase (<60 g CO2) 
 No transport tax on electricity for EVs, equivalent to €4.000 ($5.200) over a car life 

cycle 

 Administration and semipublic sector to order 100.000 EVs before 2015 
 City of Paris to launch EV car sharing program called Autolib 

 
Developing charging infrastructure by: 

 No economic incentives 
o All parking constructed after 2012 to be equipped with slow charge capable 

plugs 
o By 2015, company car parks to provide access to charging equipment 
o In collective housing, installation of charging plug cannot be opposed 
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 Electricity pricing to include premium to finance network investment 
 
Supporting the development of key players 

 Subsidies and preferred loans to support investment in batteries and EV design and 
manufacturing 

 
Germany 
The German government announced at the “Nationale Strategiekonferenz Elektromobilität” in 
November 2008 in Berlin a national target of 1 million EVs by 2020 and 5 million EVs by 2030. 
As part of the national Economic Stimulus Package II, a €500 million ($654 million) program has 
been set up to accelerate the development and deployment of EVs within the next years. The 
money is dedicated to several pilot projects and to major German manufacturers of cars and 
battery systems as well as to utilities and scientific institutes to do the associated research. The 
research covers development of battery technologies and EVs, as well as the financial support 
of several demonstration projects with EVs that was launched in 2009 in several German cities. 
The lithium ion battery research program (LIB 2015) is funded by the German government with 
€60 million ($78,5 million) between 2008 and 2015 and to be complemented by further 
investments of €360 million ($471 million) by an industry consortium. In July 2009 a new 
vehicle tax system was implemented where the annual car tax consists of a base tax and a CO2 
tax. The CO2 tax will be linear at €2 ($2,6) per gram CO2 per kilometer. Cars with CO2 emissions 
below 120 gCO2/km will be exempt from taxation as well as EVs in the first five years after 
purchase. 
 
In terms of infrastructure and industry standards, some of the major energy and automotive 
companies announced the development of a common plug standard in March 2009. The plug 
has a capacity of 400 voltage and 63 ampere, can be applied European wide and was 
presented at Hannover trade fare end of April 2009. In May 2010 the German government and 
industry established the National Platform Electric Mobility. Industry announced annual 
investments of €20 billion ($26 billion) of which a high share will be dedicated to efficient drive 
technologies and EVs. Seven working groups will be established to elaborate detailed 
roadmaps to reach the targets of the National Development Plan for Electric Mobility. The 
government announced to enlarge funding of research and innovation for batteries, electric 
engines and electronics, grid integration, storage management and charging systems, recycling 
as well as further development of existing and new pilot regions. 
 
To sum up, the main goal of the e-Mobility plan is to encourage research and development, 
market preparation and launch of EVs on the supply side: 

 €500 million ($654 million) fund as part of national program supporting applied e-
mobility research, industry and R&D 

 The plan is designed as a long-term approach for the next 10 years (covering BEVs, 
PHEVs, REEVs, excluding HEVs, fuel cell and oxygen cars) 

 Multiple innovation alliances receiving additional federal funding, more than €250 
million ($327 million) on focused topics, e.g. batteries, vehicle components and 
infrastructure. 

 "Electric Mobility in Pilot Regions” - €130 million ($170 million) to eight region pilot 
projects, e.g. Berlin with 100 Mercedes-Benz/Smart BEVs and 500 charging stations 

 So far only limited tax exemptions granted to EV users 
o Annual circulation tax exemption for EV for 5-year period, subsequently 50% 

tax level compared to conventional ICEs 
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o New registration tax exemption for vehicles emitting less than 120g CO2/km 
(110g from 2012 and 95 g from 2014) 

o Total EV tax exemptions in range of €50-100 ($65-130 million) per year 

 To support bringing EVs to market the Federal government is reviewing a program to 
create incentives for bringing 100.000 EVs to market. 

 
U.K. 
The British government outlined its ambition to be a world low carbon transport leader in its 
“Ultra-Low Carbon Vehicles in the UK: The Challenge”. Here the UK announced a £400 million 
($630 million) commitment to encourage development and support of ultra-low-emission 
vehicles such as EVs. As part of this effort a demonstration project with 100 EVs will be 
launched in several U.K. towns and cities to gather first practical experiences with EVs. The 
demonstration project is funded with £10 million ($16 million) by the British government. 
Simultaneously, up to £20 million ($32 million) has been dedicated to U.K. research into 
improving EV technologies and the infrastructure needed. These activities will be coordinated 
by the Government-funded Technology Strategy Board.  
Furthermore, the British government has announced a commitment to promote electric EVs, 
to facilitate the roll-out of charging infrastructure through the planning system and to 
collaborate with other countries in the development of international standards. A £20 million 
($32 million) procurement program supports the demonstration and use of low carbon 
vehicles in the public sector with the aim to encourage the mass production of electric vans.  
 
The British government recently unveiled an EV incentive program where drivers will be 
offered subsidies of £2.000-5.000 ($3.200-7.900) to encourage them to buy EVs. The program 
is planned to start in 2012 and is part of the government’s €250 million ($396 million) plan to 
promote low carbon transport over the next five years. The U.K. tax system for vehicles is 
based on CO2 emissions and favors vehicles emitting less than 100 g/km. The annual circulation 
is £0 for vehicles below this threshold but can increase up to £400 ($634) for cars emitting 
more than 225 g/km. 
 
With regard to the local level, the London congestion charge requires car drivers to pay £8 
($13) for each day they travel in central London. ‘Alternatively fueled’ vehicles, including EVs, 
are exempt from paying the charge. It is likely that the scheme will increase the charges for 
high emission vehicles. London Mayor Boris Johnson is a strong advocator for EVs and wants to 
make London the European capital for EVs by delivering 25.000 charging points in London’s 
workplaces, retail outlets, streets, in public and station car parks by 2015. The estimated cost 
of this program is €60 million ($96 million). The company car tax scheme provides financial 
incentives for employers and company car drivers that choose a low carbon vehicle. 
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Table 14 - UK Legislation Overview 

 
Source: Various industry report and web articles 

 
Spain 
The Spanish government is committed to have one million electric or hybrid vehicles on the 
roads by 2014 and has announced a total investment of €590 million ($935 million). A total 
€240 million ($380 million) is to be used to provide consumers who buy an EV in Spain with a 
rebate of 15% of the price of the vehicle (up to €6.000 ($9.500)). Additionally, the registration 
tax is based on CO2 emissions and all cars with emissions below 120 CO2 g/km are exempted. 
Cars with emissions between 121 and 161 CO2 g/km benefit from a reduced tax of 4,75%, 
while those with emissions between 161 and 200 CO2 g/km pay 9,75%. Vehicles with more 
than 201 CO2 g/km must pay a registration tax of 14,75%. A pilot project (called MOVELE) was 
initiated in 2009 to introduce 2.000 EVs and install 500 charging points by the IDEA. 

  

Partnerships Charging infrastructure Regulation Incentives 
 £60M ($96 million) 

in public and private 
funds to promote 
EV in London city, 
shared among car 
manufacturers, 
London borough 
councils, Greater 
London Authority 
(GLA), Energy and 
infrastructure 
suppliers, and EV 
users 

 

 Infrastructure of 25.000 

charging points 
(including rapid charge) 
by 2015 to support 
100.000 EVs 

 500 on-street, 2.000 off-

street public car parks 
 22.500 in partnership 

with businesses 
(employers’ car parks, 
retail/leisure outlets, 
etc.) 

 

 20% of new parking 

places must have EV 
charging points 
installed 

 City fleets to include 

EVs e.g. 1.000 BEVs in 
GLA fleet by 2015 

 

 Car purchase grant of 

up to £5.000 ($7.900) 
 EV owners will 

receive parking 
incentives 

 Commuters will 
receive congestion 
charge discounts 
(worth up to £1.700  
($2.700)/year) 

 Borough Councils 

receiving £60.000 
($96.000) to co-fund 
charge points 
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North America 

Market size 

The North American market is expected to rise from roughly 2.000 vehicles in 2010 to 1,2 
million vehicles in 2020. The North American market is expected to have a compounded 
annual growth rate of 90% during the period from 2010 to 2020. Canada is only projected to 
reach 170.000 EVs in 2020 with U.S. being the dominant market, accounting for 86% of the 
North American market. 
 

Figure 3 - North America EV Market Size 
 

 
Source: Forecasts are based on announced political targets, existing market forecasts, estimated battery technology price-erosion and current oil 
price; MEC Intelligence analysis. 

 
Pricing Trends 

A major question mark for the adoption of alternative powertrains is consumers' willingness to 
pay more for the EV technology. There is a "green" consumer segment, which are willing to 
pay more for a green car even if the TCO economics are unfavourable. The “green” segment 
represents about 6% of car buyers in the U.S.  These buyers are willing to pay an average 
premium of $4.500 to $6.000 when purchasing a green vehicle and they do not expect their 
upfront investment to be amortized over time through lower operating costs. Actually, they 
are willing to pay about 10 to 20% more in terms of the total cost of ownership over the 
vehicle's life. OEMs will likely find their first EV buyers in this segment with 15% of consumers 
in this group are willing to pay a premium of more than $10.000 upfront which is enough to 
cover the price difference between an ICE car and an EV. Other consumers in this group say 
they could be convinced to purchase if the upfront price was spread over several years 
through a leasing offer, giving this type of financing an edge over straight purchase for OEMs 
looking to drive adoption295. 
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Competitors and New Entrants 

Falling costs for emissions reduction in ICE vehicles is a technological hurdle for strong EV 
adoption to 2020. This makes advanced ICE manufacturers strong competitors in future 
transportation.  Advanced ICE technologies are a potent lever for reducing tailpipe emission 
and will allow OEMs to reduce CO2 emissions at a relatively low cost of $50 to $60 for the 
consumer percent emissions reduction296. This gives OEMs less incentive to aggressively push 
EVs to meet 2020 emissions regulations. 
 
Barriers to Entry 

Compared to Asia and Europe there are hardly any barriers to enter the North American 
market at present. 
 
Trends and Drivers 

The first EVs are now on the road and customers are becoming more familiar with the concept. 
In the U.S., the Chevrolet Volt and Nissan Leaf each had more than 20.000 advance 
reservations, suggesting that the demand is there and that both companies would meet 
respective sales targets of 10.000 units in 2011. Nissan Leaf almost reached the announced 
target but Chevrolet Volt did not reach expected sales numbers in 2011297. The main trends 
and drivers in the U.S. are: 

 PHEVs have not sold in the volumes expected 
 Battery issues have resulted in recalls 

 Temporary production line shutdowns 

 Price of fuel 
 Emission requirements and targets requiring car manufacturers to reduce emissions 

across their fleets in the coming years 

 Anticipating the enhanced fuel economy and the emission reductions across the line 
has spurred automakers to continue their development of more fuel efficient vehicles 
and alternative fuel drive trains including EVs 

 
Key Challenges 

The key challenges concerning EVs in North America are: 

 Traditional and cultural preference for large cars and many current EVs belong to the 
small/medium city car segment 

 High upfront cost for EVs is a major challenge  
 
Key Stakeholders 

The key government stakeholders in the U.S. are: 

 California Air Resources Board (CARB) 
 Californian Government 

 U.S. Department of Energy (DOE) 
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Legislation 

In 1990, the California Air Resources Board (CARB) introduced a zero-emission vehicle mandate 
as part of the Low Emission Vehicle Program. Its main motivation was to enable the large scale 
introduction of BEVs. The ZEV-mandate initially required that 10% of new cars sold in California 
to be zero emissions vehicles by 2003. The time of introduction was abandoned when it 
became apparent that the technology was not mature enough to compete in the market. 
However, the ZEV-mandate approach has enjoyed some success in the past and finally led to 
the development and the low-scale deployment of several BEVs. Today, the Californian 
Government requires car manufacturers to introduce BEVs by 2014, independent of their fleet 
emission levels within the zero-emission mandate. However the number of required BEVs has 
been dramatically reduced compared to earlier regulations. Governmental efforts focus on the 
support of public-private partnerships between U.S. OEMs, government agencies, national 
laboratories, and developers of low-carbon technologies. The first program started in 1993, 
called “Partnership for Next Generation Vehicles”, which has been replaced by the Freedom 
CAR program in 2002.  
 
The U.S. Energy Act of 2006 offers federal tax credits for low-emission vehicles. Several state 
governments give further state tax credits. The current administration recently unveiled a plan 
to give a $7.500 tax credit to people who buy PHEVs. Some state and local governments 
provide reduced parking, registration and toll fees or exempt low-carbon vehicles from 
emissions testing. The States of California and Virginia offer access to high-occupancy lanes 
regardless of the number of passengers. Furthermore, state and local policies are encouraging 
the use and development of PHEVs. U.S. federal fleets are required to select the most fuel-
efficient vehicles. Several states also mandate the purchase of HEVs. The U.S. DOE released a 
$2,5 billion program for the development of EVs and the improvement of battery technology. 
As part of the economic stimulus program enacted by the U.S. Congress, another $2 billion 
program for battery development was set-up in 2009. 
 

Table 15 - North American Legislation Overview 

 

 
  

Rebate/income tax 
benefits 

Sales tax 
exemption 

Dedicated lane access Infrastructure incentives 

 California – 

Rebate system 
($5.000 for BEV; 

$3.000 for PHEV; 
$1.000 for 
motorcycles/NE

Vs) in addition 
to Federal 
government 
subsidy 

 

 Washington – 

65% sales tax 
exempt for 

BEVs, 0,3% for 
PHEVs 

 

 California – Car 

pool lane access 
for BEVs 

 New York – Car 

pool lane access 
for BEVs/PHEVs 

 

 Oklahoma – Credit 

coverage for 75% of 
charge station cost 

 Colorado – 20% 

rebate for EV 
charging installation 

 California – Util ities 

offering discount 

rates for off peak 
hour residential 
vehicle charging  
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The U.S. DOE is investing $300 million in the “Clean City Recovery Act Award” focusing on 25 
city projects. Here are some examples listed below: 
 

 Table 16 - North American Initiatives Overview  

Key state/city Initiatives 
Washington  Sales tax does not apply to qualifying hybrids and electric vehicles are 

exempt from 6% state sales tax 

Colorado  Up to $5.000 private purchase subsidy, income tax credit totaling 75-85% 

of the cost premium for BEV or PHEV up to $6.000 and 20% rebate for EV 

charger installation 
 State’s largest util ity Xcel Energy conducting several PHEV pilots  

New York  Proposed tax exemption and carpool  lane access 

 BMW, Hyundai, Mitsubishi all pilot testing in NY 

New Jersey  Up to $4.000 private purchase subsidy and sales tax exemption in BEVs 

 BMW, Hyundai, Mitsubishi  all pilot testing in NY 

California  Up to $5.000 private purchase subsidy, discounted charging rates and 

carpool privileges 
 Two-year pilot program by Ecotality for 1.000 Nissan LEAFs 

Texas  Sales tax exemption and income tax credits in progress 

 Nissan LEAF tour and plan to deploy 400 level 3 charging stations 

Georgia  Income tax credits up to 20% of hybrid vehicle purchase ($5.000 

maximum), income tax credit for business purchase of EV charger and 

carpool lane access 

Florida  Up to $5.000 for PHEV conversions, exempt from most insurance 

surcharges and carpool  privileges 
 Florida util ity company launches program with Silver Spring for EV smart 

charging pilot 
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Clean Road Transport Market Assessment 
 

Clean Road Transport - Market Assessment 

Assessment 
Criteria 

Attractiveness 

Explanation 

Africa Asia Australia Europe 
North 

America 

South 

America 

Government 
Support 

 

 Europe and North American have a high 

level of government support in form of 
incentives and non-monetary benefits for 
EVs such as dedicated lanes, free parking 

etc. 
 The Chinese government has created 

awareness about EVs but incentives are 
lacking behind 

Addressable 
Market 

 

 China is the largest addressable market 

especially regarding fleets e.g. busses and 
taxis 

 Europe is estimated to become a slightly 

bigger market than North America by 2020 

Solution 
Attractiveness 

 

 Larger distances in general in Asia and North 

America outside of cities make EVs less 
attractive in these regions compared to in 
Europe 

 However, larger distances are not a factor for 

PHEVs which is an attractive solution across 
regions  

Five-Year Market 
Growth 
Potential 

 

 The five-year growth potential in Asia is 

massive 
 Extensive incentive programs for EVs in 

Europe and the U.S. provide a supportive 
backdrop for explosive growth on the short 
lane 

Market 
Accessibility 

 

 Chinese consumers are used to low car 
prices and the market might be hard to 

access for European and American 
automakers with higher priced cars 

 The European market has strict safety 

requirements  
 North America and Australia does not have 

any major barriers 

Profit 
Opportunity 

 

 The largest profit opportunity is Europe with 

numerous monetary and non-monetary 
incentives, focus on environment  

 The profit opportunity in China is hampered 

by lack of incentives and focus on low cost 
 In the U.S. significant incentives exist but the 

American car culture and preference for 
large cars could delay/slow down EV 
adoption rate  
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Clean Road Transport Market Opportunities 
 

No. Opportunity Cities/regions 
Key “government” 

stakeholders 
Legislation Forecast Growth 

1. 

PHEVs are going to lead the way 
bridging the gap between 

gasoline and electricity 
Currently, PHEVs and especially 
REEVs —which have both a 

battery and an ICE and can 
therefore accommodate both 
short- and long-distance driving—

look most promising, given 
consumers' concerns over range 

limitations.  

All regions – but the 
U.S., Europe and Asia 

provide the most EV 
and PHEV supportive 
incentives at present 

US: DOE, state of 
California and Virginia 

Europe: governments 
and in the U.K. 
particularly the 

Technology Strategy 
Board, Greater 
London Authority 

(GLA) and London 
borough councils 

EVs and PHEVs 
are pushed 

through 
various tax 
credit 

schemes  

EV and 
PHEV split 

NA, but 
PHEV are 
expected to 

account for 
more than 
50% of the 

7,3 million 
projected 

units in 
2020 

High 

2. 

Cost incentives are paramount if 

EVs are to move beyond the 
“green” niche segment 

Purchase incentives will be helpful 
to make EVs cost of ownership 
equivalent to ICE before 

technology matures. There is a 
major opportunity to develop new 

innovative business models for 
financing EVs. 

All regions – but the 

U.S., Europe and Asia 
provide the most EV 

and PHEV supportive 
incentives at present 

Governments and the 

transportation bodies 
responsible for 

transportation 
taxation legislation 

In the U.S. 

there is a 
$7.500 tax 

credit to EV 
and PHEV 
purchases 

 

Roughly 7,3 

million EVs 
are 

projected  

NA 

 

3. 

Consumers living in cities with 

“green” zones are going to be 
among the first EV adopters 
Non-monetary incentives and 

measures, e.g. dedicated lanes 
and free parking, can be very 

impactful based on experience 
with EV adoption in larger cities 
with “green” zones.  Large cities 

may be the ideal test track for the 
mass market.  

Berlin, London, Paris, 

Stockholm and other 
big cities with e.g. 
green/eco zones  

The municipals and 

councils of the key 
large cities with 
eco/”green” zones 

Non-monetary 

incentives e.g. 
dedicated EV 
lanes and free 

parking spots 

NA NA 

4. 

Fleets are a key EV opportunity 
especially in China 
Professional fleets are a sweet 

spot for EVs – they provide a key 
opportunity for players in the EV 
market 

Changchun, Hefei, 
Shanghai and 
Shenzhen 

The local 
governments 

Subsidies of 
up to $8.800 
are offered to 

taxi fleets and 
local 
government 

agencies that 
purchase EVs 

in China 

Approx. 3,2 
million EVs 
in Asia 

historically 
focused on 
public 

sector fleets 

High 

5. 

Home and work charging is 
essential for EV adoption 

Residential and company car park 
charging is critical for the take-off 

of the EV market when limited 
public charging infrastructure is 
available. 

All regions Local states and 
governments  

Numerous 
governments 

provide 
incentives for 

residential 
chargers 

NA High 

6. 

Public charging infrastructure 
opportunity 
Public infrastructure re-assures EV 

adopters and is an important 
driver for early adoption uptake 

especially regarding BEVs where 
charging infrastructure is more 
critical than for PHEVs. 

All regions Federal government 
as well as local states 
and governments 

A significant 
share of 
governments 

EV 
investments 

are located to 
public 
charging 

infrastructure  

Roughly 7,3 
million 
charging 

units are 
forecasted 

for 2020 

Medium 
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Renewable Energy 
Onshore Wind 
Wind power is a renewable and plentiful energy alternative to fossil fuels, which produces no 
greenhouse gas emissions during operation and uses little land. In operation, the overall cost 
of energy produced by modern wind farms is similar to the cost of energy from coal and 
natural gas installations. 
 
Onshore wind turbines are usually installed as wind farms, which is a group of wind turbines in 
the same location used for production of electric power. A large wind farm may consist of 
several hundred individual wind turbines, and cover an extended area of hundreds of square 
miles, but the land between the turbines may be used for agricultural or other purposes. 
Furthermore, onshore wind is typically located on the country side in order to have sufficient 
land area available and to avoid opposition from local communities regarding e.g. visual 
impact and noise. 
 

Technology 
An onshore wind farm is a power plant that consists of a number of turbines connected with 
an internal grid for power transfer and one or more substations transmitting the power to the 
local grid. The principal components include turbines, towers, foundations, electric collection 
and transmission systems, and other balance of plant items. 
 

Wind Turbine 
The wind turbine refers to a collection of components: 

 Nacelle: The nacelle houses the generator, gearbox, and monitoring, communications, 
control and environmental maintenance equipment. 

 Hub: The hub transmits horizontal wind loads from the blades to the nacelle, transmits 
rotational energy to the gearbox via a low speed shaft, and is one of the most highly 
stressed components of the turbine. 

 Blades: Blades are airfoils made of composite or reinforced plastics.  

 Tower: The tower provides support to the turbine assembly and the balance of plant 
components, including a transformer located in the base, a yaw motor located at the 
top, communication and power cables. 

 
The nacelle is attached to the tower, followed by the hub and one or more blades. The blades 
and hub are also called the rotor. Onshore turbines range from 2 to 7,5 MW. Component size 
and weight varies with the electrical capacity of the turbine, the rotor dimensions, and the 
selection of blade, hub, and nacelle material and equipment.  
 
The leading wind turbine producers are: 

 Vestas 

 Siemens Wind Power 

 Goldwind 

 Gamesa 
 Suzlon Energy (Suzlon Group) 

 REpower (Suzlon Group) 

 Sinovel 
 Dongfang Electric 
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 United Power 

 GE Wind Energy 
 

Support System 
The support system refers to the foundation. The primary purpose of the foundation is to 
support the turbine.  
 

Meteorological System 

A meteorological mast (or met tower) is the first structure instal led during the planning stages. 
The purpose of a met tower is to evaluate the meteorological environment and living resource 
data within the project area.  
 

Electricity Collection and Transmission 
Cables connect the turbines and the wind farm to the electrical grid. Collection cables, also 
known as inner-array cables, connect the output of strings (rows) of turbines depending on the 
configuration and layout of the wind farm. The output of multiple collection cables are then 
combined at a common collection point or local substation for transmission to grid.  
 

Substation 
The purpose of an onshore substation is to minimize transmission losses by transforming the 
voltage of the electricity generated at the wind turbine to a higher voltage suitable for 
transmission over longer distances. 
 

Commissioning 

Commissioning refers to the activities after all components are installed but before 
commercial operations begin. This includes electrical testing, turbine and cable inspection, and 
related quality control activities. The communication and control systems are tested to enable 
the turbine controllers to be accessed remotely from the control room. 
 

Future Technology Trends 

Technological progress should be made in terms of managing wind power, energy storage, 
smart grid integration and automation. Advancements within wind turbine and tower design, 
rotors, energy loss reduction, smart grid integration, wireless sensors, real time data analysis 
and sharing are also among the key trends within onshore technologies298. The key trends can 
be summed up as:   

 Innovation in component design and reliability 

 Direct drive gaining vs. traditional geared turbine 
 Self-erecting towers and onsite manufacturing 

 Increasing turbine capacitates to increase economies of scale  

 Wind energy storage 
 Wind forecasting improvements  
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 Pike Research, “Wind Energy Outlook for North America”, 2011  
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Global 
On a global scale there are now several thousands of onshore wind turbines operating 
combining for a worldwide total capacity of roughly 240 GW as of end 2011. The global wind 
generation capacity more than quadrupled between 2000 and 2006, doubling about every 
three years. The U.S. pioneered wind farms and led the world in installed capacity in the 1980s 
and into the 1990s. German installed capacity surpassed the U.S. in 1997 and led until once 
again overtaken by the U.S. in 2008. China has been rapidly expanding its wind installations in 
the late 2000s and passed the U.S. in 2010 to become the world leader.  
 

Trends 

Political Support 

Globally the political support for onshore wind is significant primarily in the form of feed -in 
tariffs. 
 
Increasing Park Sizes 

Onshore park sizes are increasing and are expected to increase further in the coming years. 
Average onshore turbine sizes are increasing with the introduction of larger and new turbine 
technology (5-7 MW). Size trends are driven by needs for improving returns on the onshore 
investment and increasing energy demand. 
 
Focus on Lowering Costs 

Increasing focus on product development and project logistics is expected to lower cost 
structure in the coming years.  
 

Market Size 
Based on current orders and proposed projects the global onshore wind market is projected to 
reach a total capacity of 459 GW in 2015 with Europe and Asia accounting for 72% of the total 
onshore wind market in 2015. 
 

  Figure 54 - Global Accumulated Onshore Wind Market Size 
 

 
 
Source: MEC Intelligence analysis of market size based on countries’ political targets, number of consent authorized offshore 
projects and planned offshore development from 4C Offshore database, 2012.  
Note: the color of the stack will be used throughout this section e.g. the Australian graph will be white under regional overview.    
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The current market size is estimated at $101 billion in 2012 and is expected to reach $109 
billion in 2015 with global compounded annual growth rate of 3%.  
 

Figure 55 - Global Onshore Wind Market Size 
 
 

 
Source: MEC Intelligence analysis and forecast of market size based on countries’ political targets and the expected number of new 
builds, the estimated cost per GW and price erosion of 5% p.a. due to primarily product development; Gamesa “Wind power: the 
world’s leading sustainable energy”, 2012  

 

Challenges 
High Cost of Energy 

The cost of onshore wind installations is still higher than the average cost of the existing 
electricity sources and reliant on governmental subsidies.  
 
Suitable Land Sites 

Onshore wind turbines have received a ceratin degree of animosity towards from local rural 
communities where onshore wind farms are often located, espeically in Western Europe, 
because of their visual and audible impact.   
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Regional 

Africa 

Africa has enormous resources of wind energy. Egypt led the continent with 550 MW of 
installed wind capacity in 2010 with Morocco coming in second place at 291 MW. However, as 
the vast majority of African countries development has been slow especially pertaining to the 
development of an appropriate regulatory frame work. 
 
Market Size 

The African onshore wind market is expected to grow from 3 GW in 2012 to 8 GW in 2015 with 
a compounded annual growth rate of 47% during that period. Therefore there is going to be an 
expected demand gap of roughly 5 GW from 2012 to 2015.      
 

Figure 56 - African Accumulated Onshore Wind Market Size  
 

 

 
Source: MEC Intelligence analysis of market size based on countries’ political targets, number of consent authorized offshore 
projects and planned offshore development from 4C Offshore database, 2012 
 
Key Challenges 

The main challenges in Africa are that the power situation, which needs stabilization, is poor 
and access to electricity in general is poor in many parts of the continent. The grids that exist 
suffer from stability issues and need upgrading e.g. construction of transmission lines to 
deliver the electricity to the national grid in order to be able to integrate decentralized 
renewable energy sources such as wind. Another key challenge is the generally high cost of 
energy for wind compared to other modes of energy production, which has hampered wind 
development. 
 
Key Stakeholders 

Some of the important stakeholders in Africa are: 

 The African Development Bank 

 The European Investment Bank  
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 Kenya Power 
 
Legislation 

The Lake Turkana Wind Power 300 MW wind project costing €582 million ($763 million), which 
will become the largest project on the African continent in Kenya, will start construction later 
this year after World Bank member institutions have finalized risk guarantees. The consortium 
for the Kenya project have entered into a contract to sell the electricity to Kenya Power at a 
cost of less than $0,10 per kilowatt hour, which makes it the cheapest electricity in the country 
next geothermal energy. The African Development Bank will arrange loans to cover 70% of the 
project cost and the remaining 30% will be covered by private investment funds and co-
developers. Morocco and Tunisia have both adopted a policy supporting electricity production 
from wind. 

  



ONSHORE WIND 
 

THE GLOBAL CLEANTECH REPORT 2012   215 
   

 

Asia 

Asia is bidding for the number one spot within onshore wind in the future driving by China 
which with its ambitious renewable energy targets and strategic government investment has 
helped China become a world leader in renewable energy and manufacturing and power 
generation.  
 
Market Size 

Asia is expected to grow from 108 GW in 2012 to 185 GW in 2015 with an expected 
compounded annual growth rate of 25%. The growth rate is expected to be higher in Asia than 
the 18% global growth rate. 
 

Figure 57 - Asia Accumulated Onshore Wind Market Size  
 

 
 
Source: MEC Intelligence analysis of market size based on countries’ political targets, number of consent authorized offshore 
projects and planned offshore development from 4C Offshore database, 2012 
 
Pricing Trends 

As onshore technology is starting to mature the potential for large price erosion is not as big as 
for offshore technology which is still a technology in the nascent stage. Future pricing is 
expected to benefit from the abovementioned technology trends with Asia leading the way on 
price with low cost turbines.  
 
Stakeholder Analysis 

The customers for the development of parks are primarily utilities. On larger parks the 
development models are often based on partnerships between utilities. 
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Key Stakeholders 

The key government stakeholders and developers/utilities are listed in the table below: 
 

Table 17 - Key Asian Stakeholders 

 
Source: Various industry report and web articles 

 
 
Competitors and New Entrants 

The competition for onshore turbines is more intense compared to offshore turbines, due to a 
more crowded competitive market place with a more diverse range of players.   
 

Barriers to Entry 

For international service and equipment suppliers the Chinese market may be attractive, but 
due to pricing constraints there appear to be limited opportunities for foreign turbine 
manufacturers. Even though the 70% local content rule for wind farms in China was dropped in 
2009 to allow more foreign market participation, the market is still a more protectionist and 
closed market than e.g. the European market. According to companies with first-hand 
experience, State Grid places more importance on price than any other factor. In the State Grid 
project bidding process, companies report that price accounts for 60% of the decision, 
followed by technology and other criteria299. Grid companies source 80% of their equipment 

                                                                 
299

 The China Greentech Initiative, “The China Greentech Report 2011”, 2011  

Country Government Stakeholder Developer/Utility 

China  State Grid Cooperation (SGCC) 

 National Energy Administration 

(NEA) 
 National Development and 

Reform Commission (NDRC) 

 State Electricity Regulatory 

Commission (SERC) 
 National Energy Commission 

(NEC) 

 China Longyuan  Power Group 

Limited  
 China Datang Cooperation 

 China Huaneng Limited  

 Shanghai Donghai Wind Power 

Generation Company 

 

India  Central  Electricity Regulatory 

Commission (CERC) 
 Ministry of New and Renewable 

Energy (MNRE) 
 Indian Renewable Energy 

Development Agency (IREDA) 

 Science and Engineering 

Research Council (SERC) 
 Oil and Natural Gas Cooperation 

(ONGC) 

 

Japan  The Agency for Natural 

Resources and Energy (ANRE) 
 Ministry of Economy, Trade and 

Industry (METI) 

 

South 
Korea 

 Ministry of Knowledge Economy 

(MKE) 
 Korean Energy Management 

Corporation (KEMCO) 

 Korea Electric Power Cooperation 
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from domestic suppliers to strengthen local capabilities. State Grid appears to fol low the 
Government Procurement Law, which states that government entities should give preferential 
treatment to domestic products in certain strategic industries. China’s Ministry of Commerce 
denies that enterprises qualify under the Government Procurement Law. All in all, grid 
companies’ procurement policies remain fuzzy and many industry participants sense a 
preference for local content.  
 
Trends and Drivers 

In China the primary driver is strong government support and high installation targets. China 
still has abundant onshore resources. In Japan the recent Fukushima nuclear disaster has been 
a key factor in increasing focus on renewables including onshore wind and it seems that 
following the nuclear disaster an increasing focus on renewables in the entire Asian region has 
been noticeable. 
 
Decision Making Process 

China has been without a government agency effectively managing the country's energy for 16 
years since the dissolution of the Energy and Industry Department in 1993 and therefore 
energy related issues are supervised by multiple organizations e.g. National Development and 
Reform Commission (NDRC), Ministry of Commerce and State electricity Regulatory 
Commission (SERC). 
State-owned enterprises dominate the energy sector, which the government considers a 
strategic national industry. State-owned enterprises depend on government financing and 
make major corporate decisions based on government policies which typically are depending 
on the approval of government officials300. 
 
Key Challenges 

One of the unique challenges to the Asian region is the threat of typhoons. In southern China 
where onshore wind resources are strongest, the threat of typhoons cannot be ignored.  
 
Legislation 

The Renewable Energy Law passed in 2005 states that the development and the usage of 
renewable energy is a prioritized area in energy development and the current energy plan, the 
Twelfth Five-Year Plan, also puts great emphasis on green energy. Among the detailed 
incentive policies and programs is the “Suggestions on Promoting Wind Electricity Industry”-
plan from 2006 which offers preferential policies for wind power development. The State 
Council decided to set up a National Energy Commission (NEC) in 2010, headed by current 
Chinese Premier Wen Jiabao, which is responsible for drafting national energy development 
plans, reviewing energy security and major energy issues as well as coordinating domestic 
energy development and international cooperation. The Chinese government is implementing 
multiple policies to promote renewable energy including onshore wind and invested $34,6 
billion in clean energy in 2009 making China the number one ranked among G20 countries 
investing almost twice as much as the U.S.   
 
India has three governmental policies at current. The “RE Tariff regulations” provides 
incentives/subsidies for onshore wind, the “Generation based incentives for wind power” 
program provided by MNRE through IREDA which provides up to $9,6 million for wind power 
during 2008-2012 period301. According to the “Government Assistance for wind power 

                                                                 
300

 The China Greentech Initiative, “The China Greentech Report 2011”, 2011  
301

 IEA/IRENA Global Renewable Energy Policies and Measures database, 2012 
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development” wind farm projects qualify for accelerated depreciation under the “Income Tax 
Act” and also a 'tax holiday' as infrastructure projects. 
 
South Korea currently has one incentive program called “Feed-in tariffs for renewables 
(electricity business law)” which mandates both the purchase and the fixed price of electricity 
generated from renewable sources. Any renewable energy generator that is connected to the 
grid is eligible to sell electricity to the grid at fixed prices.  
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Australia 

The wind resources in Australia are excellent compared to world standards. Especially the 
southern coastline lies in the so called roaring forties, which is a strong westerly wind found in 
the southern hemisphere. As of October 2010, there were 52 wind farms of greater than 
100 kW capacity operating in Australia. South Australia hosts 51% of the nation’s installed 
capacity.  

 
Market Size 

The current Australian onshore wind market size is around 4 GW, which is estimated to 
increase to 7 GW in 2015 with a compounded annual growth rate of 25%. The demand for 
wind power is expected to be about 3 GW from 2012 to 2015.  

 
Figure 58 - Australian Accumulated Onshore Wind Market Size 

 

 
 
Source: MEC Intelligence analysis of market size based on countries’ political targets, number of consent authorized offshore 
projects and planned offshore development from 4C Offshore database, 2012 
 
Trends and Drivers 

There is a great deal of support for wind among the general public. A recent study found that 
83% of people supported wind with only 14% opposed302. However, there also currently a 
trend in Australia caused by angered rural communities, where wind turbines are generally 
located, which say the noise of turbines is excessive and causes sleep loss and stress.  
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 Renewable Energy World, ”Australians Want Wind, But Politics and Media Get in the Way: Two New Reports”, 2012  
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Key Challenges 

There has been some controversy in Australia regarding noise emitted from wind turbines 
causing sleep deprivation, stress and illness of residents living within 3,5 km303. New laws for 
deploying wind turbines are emerging in Australia e.g. in New South Wales and Victoria in the 
wake of massive criticism of turbines noise levels and claims of illness caused by this. Wind 
farm advocates say public concerns about turbines have been aided by climate skeptics who 
have launched a Tea Party-style fear campaign304. 
 
Key Stakeholders 

The key stakeholders in Australia besides the global turbine manufacturers listed in the 
technology section are listed in the table below: 
 

Table 18 - Key Australian Stakeholders 

 
Source: Various industry report and web articles 

 
Legislation 

The main driving force from 2001 to 2006 for the establishment of wind farms in Australia was 
the Government’s Mandatory Renewable Energy Target (MRET). By mid-2006 however, 
sufficient renewable energy had been installed or was under construction to meet the initial 
target. 
In 2007 the Australian government ratified Australia’s commitment to the Kyoto protocol and 
set a target of 20% renewable power by 2020. Consequently, several new wind power projects 
have been proposed in anticipation of an expanded MRET. The government has planned an 
investment fund of $10 billion to be invested in renewable energy.  
The New South Wales government has proposed new rules for deployment of wind turbines 
limiting noise level to 35 decibels following rural wind farms which angered residents over 
noise and raised claims the vibrations caused stress and illness. 
 

  

                                                                 
303

 The Australian, “Case puts wind farms in doubt”, 2011  
304

 The Telegraph, “Australian state launches world’s toughest wind turbine laws”, 2011  

Government Utilities/developers Wind turbine manufacturer 

 Clean Energy 
Council 

 Meridan 
 Pacific Hydro 

 Roaring 40s 

 TrushPower 

 Suzlon Energy 
Australia 

 Wind Prospect 

 Windla 
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Europe 

In total, approximately 107 GW of capacity is operational or under construction in Europe. 
Germany is the leader within onshore wind with a current installed capacity of 39 GW 
accounting for 36% of the total current installed capacity. Spain is the other dominant player 
on the European onshore wind scene with 27 GW installed wind capacity accounting for 25% 
of the market in 2012. Italy, France, the U.K. and Denmark are expected to be almost on par 
from 2012 to 2016 rising from 5-6 GW in 2012 to roughly 8-9 GW in 2016. 
The European market is projected to have a compounded annual growth rate of +11% looking 
from 2010 to 2015, which is significantly lower than the growth rate expected for Asia. 
 
Market Size 

In 2012 the European onshore capacity was roughly 107 GW and in 2015 it is projected that 
Europe will have a total installed capacity of 146 GW leaving 39 GW to be installed within this 
decade if Europe is to reach its target.  
 

Figure 59 - Europe Accumulated Onshore Wind Market Size 
 

 
 

Source: MEC Intelligence analysis of market size based on countries’ political targets, number of consent authorized offshore 
projects and planned offshore development from 4C Offshore database, 2012 
 
Pricing Trends 

General pricing levels are higher than in Asia but the technology is more advanced. Both 
Vestas and Siemens Wind Power which are two of the leading turbine developers are based 
out of Europe. 
 
Stakeholder Analysis 

The utilities are given mandate to execute government plans and the onshore wind farm 
developers decide e.g. OEM, cable and foundation suppliers and finds key site specialists.  
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Key Stakeholders 

The key government stakeholders and developers/utilities are listed in the table below: 
 

Table 19 - Key European Stakeholders 

 
Source: Various industry report and web articles 

 

Competitors and New Entrants 

European onshore wind is a pretty crowded market place dominated by a handful of key 
turbine players and vast network of sub suppliers catering to a multitude of turbine 
manufacturers or in an exclusive partnership with one turbine manufacturer. 
 
Barriers to Entry 

The European market is an open market; however barriers to enter the onshore market in 
Europe are steep in the sense that companies need a proven track-record in order to win 
tenders because of the risk and complexity involved with the large billion dollar projects.  
 
Trends and Drivers 

The primary drivers are strong government support in form of incentives/subsidies and 
ambitious political targets. Some of the world’s leading turbine manufacturers are located in 
Northern Europe and are driving the development in the region combined with a large amount 
of available high wind sites. However, most of the large European wind turbine manufacturers 
have global presence by now. In Germany the new agenda on nuclear energy and the shutting 
down of plants is driving the wind development. Large annual capacity growth is likely to 
continue as long as the political will exists to support development. 
 
Decision Making Process 

Experienced European companies with a proven track-record are preferred by utilities to 
develop onshore wind farm projects compared to lower priced solutions from Asia. Quality is 
paramount in the European market place and there is a general impression in the wind 
industry that Asian turbine manufacturers do not deliver the same degree of quality.    
 
Key Challenges 

The key challenge is when the onshore wind industry will become profitable on its own 
without government support. Current predictions indicate that this could be possible w ithin 5 
years but government support is already beginning to recede in some parts of the world e.g. 

Country Government Stakeholder Developer/Utility 

UK  Infrastructure Planning Commission 

(IPC) 
 Department of Energy and Climate 

Change (DECC) 
 Office for Renewable Energy 

Deployment (ORED) 

 Energy Technologies Institute (ETI) 

 Scottish Power 

Renewables 
 Centrica 

Germany  Federal Ministry for the Environment, 

Nature Conservation and Nuclear Safety 

(BMU) 
 Federal Ministry  for Economics and 

Labor (BMWA) 

 E.ON 

 RWE 
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the PTC (Production Tax Credit) program in the U.S. which is set to expire in 2012 and has not 
been extended yet. 
 
Legislation 

In Germany the “2012 Amendment of the Renewable Energy Sources Act” is the latest 
legislation under way to support wind development. In the U.K. the “Renewable Energy 
Strategy 2009” commits to using part of $644 million of funding for key emerging technologies 
for renewable energy technologies such as onshore wind. The most prominent wind legislation 
in France is the “Renewable Energy Feed-in Tariffs (III)”. 
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North America 

The U.S. currently has roughly 61 GW onshore wind farms operational. Most future 
development is expected to occur in the Northern and Mid-Atlantic regions where wind 
speeds are highest. 
  
Market Size 

The North American market is largely dominated by the U.S. market which is expected to grow 
with a compounded annual growth rate of 16% from 2010 to 2015. The growth rate is a little 
higher than the expected growth rate in Europe which is partly due to the fact that Europe has 
increased their focus on offshore wind development due to e.g. limited suitable land area 
available. The current installed wind capacity is around 61 GW and is projected to reach 94 GW 
by 2015. 

 

Figure 60 - North America Accumulated Onshore Wind Market Size 
 

 
 
Source: MEC Intelligence analysis of market size based on countries’ political targets, number of consent authorized offshore 
projects and planned offshore development from 4C Offshore database, 2012 
 
Currently North America has 61 GW wind capacity installed, which leaves a demand gap of 50 
GW looking ahead towards 2015. 
 
Barriers to Entry 

The North American market is open for foreign companies to enter and is not as centrally 
driven by the government as in Asia, but very much rely on private companies such as Vestas 
and Siemens Wind Power to drive the overall development. 
 
Trends and Drivers 

The increasing power demand is one of the major drivers in the North American market as well 
cutting down on carbon emissions. However, regulatory certainty, revenue certainty and 
market development to support job creation and economic development which are the 
primary drivers that will allow the U.S. onshore wind industry to reach its full potential. 
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Key Challenges 

Onshore wind development in the U.S. is expected to be constrained in the near term by three 
main factors: financing and PPAs (Power Purchase Agreements), regulation and the supply 
chain. 
 
A number of companies are interested in onshore wind development, however, the high costs 
and uncertain risks make financing difficult. Financing will rely on the ability of developers to 
negotiate favorable PPAs. Recently negotiated PPAs have provided developers with high 
expected returns, but have been challenged by regulators and politicians due to cost pass-
through to ratepayers. The success of PPA’s will depend on local electricity markets, federal 
and state greenhouse gas policies and grid operators’ expectations of future hydrocarbon 
costs.  
 
One of the major impediments to the development of onshore wind may be the evolution of 
shale gas because plentiful natural gas supplies will translate to cheaper electric utility rates 
and large reserves will change utilities expectations of future electricity costs.  
 
Furthermore, one of the main obstacles is the aesthetic buffer that local residents may 
demand. 
 
Key Stakeholders 

The U.S. Department of Energy (DOE) is the key government stakeholder within renewables 
funding including onshore wind. Other key government stakeholders and developers/utilities 
are listed in the table below: 
 

Table 20 - Key North American Stakeholders 

 
Source: Various industry report and web articles 

 
Legislation 

There is currently no national mandate for renewable energy generation. However, several 
states have renewable portfolio standards which require that a certain percentage of a state’s 
electricity generation come from renewable sources. In the U.S. the Production Tax Credit 
(PTC) agreement, which expires in 2012, is a corporate tax credit for several renewable sources 
which has been a major incentive for wind power, and has helped to spur independent wind 
energy power producers. Furthermore, businesses can recover investments in wind property 
through depreciation deductions from the “Modified Accelerated Cost Recovery System 
(MACRS)” program. In Canada the “Accelerated Capital Cost Allowance (CCA)” provides a 50% 
accelerated CCA for eligible equipment that generated electricity by using a renewable energy 
source e.g. wind power. 

 
  

Country Government Stakeholder Developer/Utility 

U.S.  U.S. Department of Energy 

(DOE) 
 U.S. Department of the 

Interior (DOI) 
 U.S. Army Corps of 

Engineers (USACE) 

 First Wind 

 Cape Wind Associates  
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South America 

Market Size 

As of now the South American market is primarily made up by Brazil. There are currently (as of 
2012) approx. 6 GW onshore wind capacity installed in South America and 25 GW is expected 
in 2016 with a compounded annual growth rate of 63% from 2008 to 2016. This is a high 
growth rate compared to the global expected growth rate of 21% and even the Asian growth 
rate of 33%. New wind power is expected to be installed in different regions of the country 
particularly in the northeast (Bahia, Ceará, Maranhão and Rio Grande do Norte), in the 
heartland (Goiás), in the south (Rio Grande do Sul and Santa Catarina) and southeast (São 
Paulo). The greatest potential is in the country’s northeast region, particularly in the states of 
Bahia, Rio Grande do Norte and Ceara, due to fast wind speeds and low incidence of tornados 
or hurricanes. 

 

Figure 61 - South America Accumulated Onshore Wind Market Size  
 

 
 
Source: MEC Intelligence analysis of market size based on countries’ political targets, number of consent authorized offshore 
projects and planned offshore development from 4C Offshore database, 2012 
 
Currently South America has 6 GW wind capacity installed which leaves a demand gap of 
approx. 13 GW if South America is to reach the projected onshore wind capacity of 19 GW by 
2015. 
 
Competitors and New Entrants 

Brazil's growing wind power industry is drawing international investors to northeastern regions 
of the country which is the hub of most tangible growth in the wind sector in Brazil. Wobben 
Windpower, which is a subsidiary of German group Enercon, set up the first wind turbine 
factory in Brazil in the 1990s and the company expects to install 22 wind farms with a total 
capacity of 554 megawatt by the end of 2012. France's Alstom recently opened a wind turbine 
manufacturing plant in Bahia's industrial complex of Camacari near Salvador, Bahia's state 
capital. This has attracted investors because of its high wind speeds and low incidence of 
storms. Furthermore, the Brazilian wind power market has attracted industry players such as 
Spain's Gamesa, Argentina's Impsa, Germany's Siemens and Denmark's Vestas, GE Wind from 
the United States and India's Suzlon. 
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Barriers to Entry 

Barriers to enter the Brazilian market are low and there are no immediate obstacles to why 
players interested in the Brazilian market should not be able to enter the market. However, it 
will most likely be necessary for e.g. wind turbine manufacturers to set local production of 
components which requires significant investments. In this respect, U.S. based companies 
appear to have a slight competitive advantage. 
 
Trends and Drivers 

The main trends and drivers are lower production prices, government incentives and Brazil's 
soaring electricity demand which have attracted a number of significant foreign players and 
investors. 
 
Key Challenges 

The challenge in Brazil is the increasing energy demand in the country due to rapid population 
growth as well as the current renewable energy mix, which is primarily made up of 
hydroelectric power. The government seeks to diversify this mix and that is why wind is 
expected to see huge development in the coming years. Currently, the majority of the thermal 
power plants in Brazil are running on natural gas, accounting for 5% of generation, though 
there is a small percentage of oil and diesel, accounting for 4% and coal for 1,8%305. However, 
the Brazilian government does not want to build more fuel-powered plants after 2015 as oil 
and biodiesel are more expensive to import and more polluting. 
 
Key Stakeholders 

The key players within the Brazilian wind power industry will most likely be 306: 

 
Table 21 - Key Brazilian Stakeholders 

 
Source: Various industry report and web articles 

 
Legislation 

Incentive schemes and auction processes have been deployed in Brazil  to support the 
development of wind energy at present. In Bahia, Desenvix has invested $223 million in the 
state’s first wind farm which estimated to be operating in Brotas de Macaubas 600 kilometers 
west of Salvador by 2012. 
  

                                                                 
305

 Renewable Energy World, “Wind Could Become Brazil’s Second Power Generation Source in 2015”, 2011  
306

 Forbes, “Eike Batista Expected to BankrollBrazil’s Wind Power Boom”, 2011  

Government players and 
investors: 

Utilities/developers: Turbine manufacturers 

 Brazil ian National Electric 

Energy Agency (ANEEL) 

 Brazil ian Center for 
Infrastructure 

 Brazil ian Wind Power 

Association (ABEEolica) 
 MPX (energy division) 

 CPFL Renovaveis 

 Desenvix 

 Dobreve 

 Renova 

 Iberdrola 

 

 Gamesa 

 Vestas  

 Alstom 

 Acciona Windpower 
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Onshore Wind Market Assessment 
 

Onshore Wind - Market Assessment 

Assessment 
Criteria 

Attractiveness 

Explanation 

Africa Asia Australia Europe 
North 

America 

South 

America 

Government 
Support 

 

 Government support in Asia and Europe is 

very strong with policies in place to promote 
the wind industry e.g. in form of feed-in tariffs 
to incentivize development 

 In North America there is much uncertainty 
regarding the key PTC agreement which 
expires after 2012 

 Incentive schemes and auction process have 
been deployed in Brazil and Australia has 

policies in place to support wind 
 Africa has limited support for wind 

development 

Addressable 

Market 

 

 Asia currently has the largest installed wind 
capacity in the world follow by North America 
and Europe 

 The addressable market in South America and 
Australia has vast potential 

 Africa has enormous wind resources 

Solution 

Attractiveness 

 

 Less expensive solution compared to offshore 
wind 

 An attractive solution for regions with vast 
land area due to less importance placed on 
visual and audible impact and resistance from 
local communities.  

Five-Year Market 
Growth 
Potential 

 

 In Asia rapid growth of onshore wind power 
capacity is expected with China in the driver’s 
seat 

 Europe will continue onshore development 
especially with Germany and Spain leading 
the way 

 North America is major joker and the five-year 
market growth potential relies on an 

extension of PTC or a new agreement 

 South America will grow substantially with 
Brazil as the frontrunner 

Market 

Accessibility 

 

 Domestic turbine producers supply more than 
80% of the local market in Asia – many of 
which are state-owned 

 All markets aside from Asia are have no 
barriers 

Profit 
Opportunity 

 

 In China the dominance of state-owned 
enterprises as primary buyers limits profits for 
solution providers 

 Differentiation opportunities are not as high 
for the onshore market as for the offshore 
market 

 Increasingly supportive government policies 
(feed-in tariffs) and improving cost structures 

allow for profitability particularly for private 
developers and operators in Europe 
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Onshore Wind Market Opportunities 

No. Opportunity Focus regions Key stakeholders 
Capacity 

forecast (2015) 
Growth rate 
(2010-2015) 

1. 

Asia is leading the way 

After surpassing the North 
American market in 2010 China 

has not looked back. There is a 
massive onshore wind opportunity 
in the region, however barriers to 

entry may prove steep as local 
content is preferred in the region.  

 China  State Grid 

Cooperation (SGCC) 

 National Energy 

Administration 
(NEA) 

 Cape Wind 

Associates 

185 GW 25% 

2. 

Steady growth in Europe 

The primary drivers are strong 
government support in form of 

incentives/subsidies and 
ambitious political targets. Some 
of the world’s leading turbine 

manufacturers are located in 
Northern Europe and are driving 

the development in the region 
combined with a large amount of 
available high wind sites. 

 Germany, 

France, Italy, 

U.K., Spain, 
Denmark 

 

 Germany: E.ON, 

RWE 

 UK: Scottish Power 

Renewables, 
Centrica 

160 GW 

 
 

 

12% 

3. 

Steady growth in North America 
The increasing power demand is 
one of the major drivers in the 

North American market as well 
cutting down on carbon 

emissions. However, regulatory 
certainty, revenue certainty and 
market development to support 

job creation and economic 
development which are the 

primary drivers that will allow the 
U.S. onshore wind industry to 
reach its full potential. 

 Northern and 

Mid-Atlantic 
regions 

 U.S. Department of 

Energy (DOE) 
 U.S. Department of 

the Interior (DOI) 
 U.S. Army Corps of 

Engineers (USACE) 

94 GW 16% 

4. 

Rapid growth in South America 
Brazil holds great potential as one 
of the most interesting emerging 

markets with a projected 
compounded annual growth rate 

of 57% catapulting the Brazilian 
market to 19 GW installed 
capacity in 2015. 

 Bahia, Ceará, 

Maranhão, Rio 
Grande do 
Norte, Goiás, Rio 

Grande do Sul, 
Santa Catarina 

and São Paulo 

 CPFL Renovaveis 

 Desenvix 
 Dobreve 

 Renova 

 Iberdrola 

 

19 GW 57% 

5. 

Africa has potential 
Africa has enormous resources of 

wind energy. Egypt led the 
continent with 550 MW of 
installed wind capacity in 2010 

with Morocco coming in second 
place at 291 MW. Regulatory 

frame work missing. 

 Egypt, Morocco, 

Tunisia, Kenya 

 The African 

Development Bank 
 Kenya Power 

 

8 GW 47% 

6. 

Australia has potential 
The wind resources in Australia 

are excellent compared to world 
standards. Especially the southern 
coastline lies in the so called 

roaring forties, which is a strong 
westerly wind found in 

the southern hemisphere. 
Government support is lacking 
and noise from turbines has been 

an issue in rural communities. 

 Southern 

Australia 

 Suzlon Energy 

Australia 
 Wind Prospect 

 Windlab 

 Meridan 

 Pacific Hydro 

 Roaring 40s 

 TrushPower 

7 GW 
 

25% 
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Offshore Wind 
Wind power is among the fastest growing renewable energy sources in the world. As attractive 
onshore wind sites are becoming increasingly scarce, the offshore wind industry has started 
taking off within the last decade. This is primarily due to higher wind resources and less 
turbulence at sea, and with large ocean areas available, offshore wind has the potential to 
deliver high quantities of renewable energy. The cost of energy for offshore wind is currently 
not price-competitive without government subsidization because of the technology maturity 
level. The energy production costs for offshore wind are $109-205 per MWh versus $48-109 
per MWh for onshore wind307. Developers can justify these costs because offshore wind 
typically has higher capacity factors308 and in the U.K. for instance onshore capacity factors 
average 28% while offshore capacity factors can be as high as 40%309.Offshore wind 
development also has the clear benefit of having less of a visual impact compared to onshore 
wind because the wind farms are located at sea and not in not in the backyard. However, 
limited suitable offshore wind sites in shallow waters are already becoming a growing area of 
concern especially in the North Sea, which is the current offshore wind hotspot. Most of the 
offshore wind potential is located in mid to deep waters which is driving the technology 
development of e.g. new foundation types that are able to operate under these difficult 
conditions such as floating foundations and jacket foundations inspired by the oil and gas 
industry. 
 

Technology 
An offshore wind farm is a power generation plant that consists of a number of turbines 
connected with an internal grid for power transfer, one or more substations located on or 
offshore and an export cable to transmit the power to the local grid. Offshore wind farms are 
complex, capital intensive engineering projects in the early stages of technical development. 
The main elements that constitute an offshore wind turbine are the: turbine, support system 
(foundation), meteorological system, substation and electric collection and transmission 
system. 
 

Wind turbine 
The wind turbine refers to a collection of components: 

 Nacelle: The nacelle houses the generator, gearbox, monitoring, communications, 
control and environmental maintenance equipment. 

 Hub: The hub transmits horizontal wind loads from the blades to the nacelle, transmits 
rotational energy to the gearbox through a low speed shaft and is one of the most 
highly stressed components of the turbine. 

 Blades: Blades are airfoils made of composite or reinforced plastics. 

 Tower: The tower provides support to the turbine assembly and the balance of plant 
components, including a transformer located in the base, a yaw motor located at the 
top, communication and power cables. 
 

The tower is attached to a transition piece and the nacelle is attached to the tower, followed 
by the hub and one or more blades. The blades and hub are also called the rotor. Offshore 
turbines currently range from 2 to 5 MW, but 7 MW turbines are already known to be under 

                                                                 
307

 World Economic Forum, “Green Investing 2010: Policy Mechanisms to Bridge the Financing Gap”, 2010  
308

 Note: the U.K. Energy Research Center defines capacity factor as: the maximum ratio of generated power to rat ed power, representing the 
maximum number of load hours per year independent of actual utilization. 
309

 BWEA, “BWEA Briefing on UK Wind Capacity Factors”, 2011  
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development. Component size and weight varies with the electrical capacity (MW size) of the 
turbine, the rotor dimensions and the selection of blade, hub, nacelle material and equipment. 
The leading wind turbine producers and also key stakeholders in offshore wind projects 
around the world are: 
 

Table 22 – Top 10 wind turbine manufacturers 

 
Source: Green World Investor “List of Offshore Wind Turbine Companies and Offshore Wind Developers” , 2011  

 

Support System 
The support system refers to the foundation, transition piece and scour protection. The 
primary purpose of the foundation is to support the turbine. A transition piece is attached to 
the foundation to absorb tolerances on inclination and simplify tower assembly. Scour 
protection helps to ensure that environmental conditions do not degrade the mechanical 
integrity of the support system.   
 

Meteorological System 

A meteorological mast (also referred to as met tower) is the first structure installed during the 
planning stages. The purpose of the met tower is to evaluate the meteorological environment 
within the installation area.  
 

Electricity Collection and Transmission 
The cables that connect the turbines and the wind farm to the electrical grid. Collection cables, 
also known as inner-array cables, connect the output of rows of turbines. The output of 
multiple collection cables are then combined at a shared collection point or substation for 
transmission to shore through an export cable. 
 

Substation 

The purpose of an offshore substation is to minimize transmission losses by transf orming the 
voltage of the electricity generated at the wind turbine to a higher voltage suitable for 
transmission to shore. 
 

Commissioning 

Commissioning refers to the activities after all components are installed but before 
commercial operation begins. This includes electrical testing, turbine and cable inspection and 
related quality control activities.  

Country Wind turbine manufacturers 

Denmark  Vestas 

Germany 
 

 Siemens Wind Power 

 Repower (Suzlon Group) 

India  Suzlon Energy (Suzlon Group) 

Spain  Gamesa 

China  Goldwind 

 Sinovel 

 Dongfang Electric 

 Guodian United Power 

U.S.  GE Wind Energy 
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Global 
Offshore wind power developed rapidly in Northern Europe in the first decade of the 21st 
century and is expected to continue this development towards 2020 and spread to Southern 
Europe, North America, South America and Asia.  
By 2010,  3,16 GW310 of offshore capacity had been installed worldwide with Northern Europe 
accounting for approximately 90% of capacity in the region. 
 

Trends 

Political Support 

Political attitude towards offshore wind energy is improving due to the fact, that onshore wind 
installations alone will not make it possible to reach the renewable energy targets before 2020 
which has increased the feed-in tariffs in some countries.  
 
Increasing Park Sizes 

Offshore park sizes are increasing and are expected to increase further in the coming years. 
Average offshore turbine sizes are increasing with the introduction of larger and new turbine 
technology (5-7 MW). Size trends are driven by needs for improving returns on the offshore 
investment and increasing energy demand. 
 
Focus on Lowering Costs 

Increasing focus on product development and project logistics is expected to lower cost 
structure in the coming years.  
 
Deeper Waters 

A general move towards deeper waters, as deployment density in shallow waters intensifies 
which is driving new foundation technologies such as jackets and floating foundations. The 
deeper water is associated with higher transport costs, more expensive installation vessels , as 
well as higher costs of export cables. 
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 BTM Consult, “Offshore Wind Power 2010”, 2010  
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Market Size 

In 2010 the global offshore wind market size was estimated at 3,16 GW. Based on current 
farms being build, consented projects and proposed projects the global offshore wind market 
is projected to reach a total capacity of 78 GW in 2020 with Europe accounting for 47% of the 
total offshore wind market. The global market is expected to grow with a compounded annual 
growth rate of 38% from 2010 to 2020. Asia is expected to grow tremendously over the next 
decade from an insignificant market in 2010 to a 25 GW market in 2020 accounting for 32% of 
the total market. North America had no offshore wind farms installed in 2010 but are expected 
to be almost on par with Europe’s 2010 level in 2015 and to have installed 12 GW of capacity 
by 2020 accounting for 15% of the total market. South America is not expected to have any 
major offshore wind farms online by 2015 but is projected to reach 4 GW by 2020 based on 
the current project pipeline.  

 
Figure 62 - Global Accumulated Offshore Wind Market Size 

 
Source: MEC Intelligence analysis of market size based on countries’ political targets, number of consent authorized offshore 
projects and planned offshore development from 4C Offshore database, 2012  

 
The global offshore wind market value is projected to reach $137 billion in 2020 with Europe 
accounting for the major part with $59 billion equaling ~42% of the total offshore wind 
market. The global market value is expected to grow with a compounded annual growth rate 
of 27% from 2010 to 2020. The Asian market is expected to be worth $48 billion in 2020 
accounting for 35% of the total market. The North American and South American markets are 
estimated at $22 billion and $9 billion respectively in 2020. The market sizes underline the fact 
that Europe and Asia are going to be the two most dominant forces on the offshore wind 
arena.  
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Figure 63 - Global Offshore Wind Market Value 

 
Source: MEC Intelligence analysis of market size based on countries’ political targets and the expected number of new builds, the 
estimated cost per GW and cost erosion per GW of 5% p.a. due to e.g. product development, improved installation methods and 
logistics. 

 
From 2010 to 2020 there is an expected gap of $45 billion in Europe comparing with the 
investments needed to reach the projected capacity in 2020, $48 billion in Asia, $22 billion in 
North America and $9 billion in South America. It is obvious that major investments will be 
needed and are currently being made in order to catapult the offshore wind industry in order 
to reach projected 2020 levels. 
 

Challenges 

High Cost of Energy 

The cost of offshore wind installations is still higher than the average cost of the existing 
electricity sources. Price levels are primarily caused by immature offshore installation 
processes as well as expensive subsea cables to transport the power to shore. An average 
offshore wind turbine currently costs roughly $4 billion per GW with the turbine accounting for 
50% and the foundation accounting for 20% of the total cost. 
 
Onshore Wind 

In countries that where onshore wind development is still in the nascent stage or have an 
abundance of land available for onshore wind development e.g. Australia and Africa, off shore 
wind development will not be an attractive solution for years to come as it is estimated to be 
1,5-2,5 more expensive than onshore at present311. 
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Supply Shortage of Cables, Foundations, Installation Vessels and Specialist Crew 

During 2012 and 2013 the availability of cables, foundations and various installation vessels 
will be supply constrained. With the current forecast of vessels and change in foundation 
technology to jackets it is expected these become commoditized to a higher degree towards 
2015312. Cables is expected to be supply constrained until 2015 when the majority of cable 
producers have implemented enough new capacity. Furthermore, specialist offshore crew 
needed to perform the installation of offshore wind turbines is expected to be supply 
constrained during the next couple of years. 
 

Emerging Sectors 

Sectors related to the offshore wind industry such as transmission and infrastructure, in order 
to support the offshore wind development, are currently emerging. Ports and companies from 
the oil and gas sector are also benefitting from the development of offshore wind as many of 
the same technologies and supply chain competencies can be leveraged within the offshore 
industry. Specially designed installation vessels for the offshore wind industry  is also an 
emerging sector which is expected to experience significant growth over the next years as well 
as logistic companies transporting components from the manufacturing sites to the ports and 
otherwise involved in the offshore wind industry supply chain. 
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 MEC Intelligence, “Offshore Wind Foundations  - Foundation Types, Market Forecasts and Key Industry Players”, 2011  
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Regional 

Asia 

Asia is bidding for the number one spot within offshore wind in the future with China as the 
dominating player. China’s ambitious renewable energy targets and strategic government 
investments have helped the country become a world leader in power generation and China 
aims to become the leader within offshore wind as well . India is currently focused on getting 
their offshore wind potential mapped and do not have any projects in the pipeline yet, but 
both South Korea and Japan are in the early stages of offshore wind development with minor 
offshore projects currently being deployed. The majority of planned offshore wind capacity is 
going to be installed along the coast of the Jiangsu region in the East China Sea. At present, 46 
offshore wind farms are planned for installation in the East China Sea accounting for 63% of 
the total number of planned offshore wind projects in China313. 
 
Market Size 

The key hotspots in Asia are China, South Korea, Japan and India. China is the first market to 
take off with nine offshore wind farms already commissioned totaling 450 MW of installed 
capacity and 17 offshore wind farms currently under construction. The expected high growth 
in the cumulative installed capacity in China is mainly due to the planned offshore wind farms 
e.g. Pingtan offshore wind farm in the East China Sea with a capacity of 1,5 GW, Lufeng Jiahu 
Bay Offshore Wind Power Plant in South China sea with a capacity of 1,25 GW, Hebei offshore 
wind farm in the Yellow Sea with a capacity of 1 GW capacity and Bohai Bay offshore wind 
farm with a capacity of 1 GW. South Korea currently only has one small 2 MW offshore wind 
demonstration project installed and two projects under construction. Japan has three small 
offshore wind farms installed at current combining for 25 MW and one under construction. 
Finally, India has no offshore wind capacity installed yet but they are expected to install their 
first offshore wind turbines in 2012. 
 
Looking towards 2020, the Asian offshore wind market is expected to grow with a 
compounded annual growth rate of 62% which is well above the global growth rate of 38%. 
China is projected to move past European 2010 levels already in 2015 with roughly 4 GW and 
to have 20GW of installed offshore wind capacity by 2020 accounting for 80% of the Asian 
market as the all dominant player. South Korea is projected to reach 3 GW installed capacity by 
2020 accounting for 12% of the Asian market. Japan and India are both projected to have 
roughly 1 GW of installed offshore wind capacity by 2020. However, India is a wildcard as their 
offshore wind potential is estimated at 48,5 GW314. No offshore wind projects have been 
announced yet making it unlikely that any major wind farms will be commissioned and 
operating within the next five years based on the average planning, approval and development 
time in Europe. 
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Figure 64 - Asia Accumulated Offshore Wind Market Size 

 
Source: MEC Intelligence analysis of market size based on countries’ political targets, number of consent authorized offshore 
projects and planned offshore development from 4C Offshore database, 2012  

 
Pricing Trends 

Capital costs for offshore wind in China are expected to be roughly double onshore costs. 
Future pricing is expected to benefit from the more efficient processes developed in Northern 
Europe which, combined with a general lower cost of turbines, parts and installation, is 
expected to drive a cost benefit in Asia compared to North European projects.  
 
Stakeholder Analysis 

The customers for the development of parks are changing from individual utilities to a more 
broad range of solutions depending on risk level. On larger parks the development models are 
based on partnerships between utilities and have several similarities to offshore oil and gas  
development projects. The first concession round in China held in 2010 for four projects 
totaling 1 GW showed low bid prices which were insufficient for profitable ownership. Despite 
this, these projects were subsequently awarded higher feed-in tariffs by the government to 
ensure profitable operation. 
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Key Stakeholders 

The key government stakeholders and developers/utilities are listed in the table below: 

 
Table 23 - Key Asian Offshore Wind Stakeholders 

 
Source: Various industry report and web articles 

 
The following Chinese counties are currently involved in offshore wind development315: 

• Leting County People's Government of Hebei Province 
• Ningde Municipal People’s Government 
• Taizhou City Development and Reform Commission 
• Xiangshan County 
• Zhejiang Jiaxing Government 

 
Competitors and New Entrants 

The competition for turbines is less intense compared to onshore turbines but the range of 
players with verified technology is increasing. Especially the competition on key parts e.g. 
turbines and foundations is intensifying but several components such as towers are 
commoditizing. Given the numerous policy and technical uncertainties, risk-averse developers 
are not well-suited for the China market. However, aggressive positioning and significant risk-
taking is likely to allow success for developers. 
 

                                                                 
315

 4C Offshore database, 2012 

Country Government Stakeholder Developer/Utility 

China  State Grid Cooperation (SGCC) 

 National Energy Administration (NEA) 

 State Oceanic Administration (SOA) 

 National Development and Reform 

Commission (NDRC) 
 State Electricity Regulatory Commission 

(SERC) 
 National Energy Commission (NEC) 

 China Longyuan Power 

Group Limited  
 China Datang 

Cooperation 
 China Huaneng Limited  

 Shanghai Donghai Wind 

Power Generation 

Company 
 

India  Central Electricity Regulatory Commission 

(CERC) 
 Ministry of New and Renewable Energy 

(MNRE) 
 Indian Renewable Energy Development 

Agency (IREDA) 

 Science and Engineering Research Council 

(SERC) 
 Oil and Natural Gas Cooperation (ONGC) 

 

Japan  The Agency for Natural Resources and 

Energy (ANRE) 
 Ministry of Economy, Trade and Industry 

(METI) 

 

South Korea  Ministry of Knowledge Economy (MKE) 

 Korean Energy Management Corporation 

(KEMCO) 

 Korea Electric Power 

Cooperation 
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Barriers to Entry 

For international service and equipment suppliers the market may be favorable but due to 
pricing constraints opportunities for foreign turbine manufacturers seem limited. The 70% 
local content rule for wind farms in China was dropped in 2009 to allow more foreign market 
participants, however the market is still a more protectionist and closed market than e.g. the 
European market. According to companies with first-hand experience, State Grid places more 
importance on price than any other factor. In the State Grid project bidding process, 
companies report that price accounts for 60% of the decision, followed by technology and 
other criteria. Price is not the only factor though, as it is suggested that grid companies source 
80% of their equipment from domestic suppliers to strengthen local capabilities. State Grid  
appears to follow the Government Procurement Law by giving preferential treatment to local 
content; however China’s Ministry of Commerce has stated that state-owned enterprises do 
not qualify under the Government Procurement Law. Still Grid companies’ procurement 
policies remain unclear and many industry participants sense a preference for local content316. 
 
Offshore wind farms are an intimidating investment for developers whether it is in Europe or 
Asia. One of the major reasons for this is that turbines have yet to prove that they can 
withstand the harsh marine environments. The wind turbines tend to fail at higher rates 
offshore due to the extreme technical and environmental challenges. Furthermore, financing 
offshore wind farms can be much more difficult than onshore due to their larger size and 
higher technical construction and operating complexity. The space for foreign participants 
appears limited in the Chinese offshore wind industry. Even if the Chinese majority-owned 
requirement is taken out of the equation, foreign manufacturers are not likely to achieve large 
market share due to the high price sensitivity among developers.  
 
Trends and Drivers 

In China the primary driver is strong government support and high installation targets as well 
as large access to high-wind shallow/tidal waters. China is the first country to focus on 
intertidal wind, meaning wind farms built on mud flats between tide levels. Intertidal wind 
farms also do not require specialized cranes and vessels for installation and can be accessed 
directly from shore which is less expensive than at sea. However, offshore wind still is more 
expensive to develop than China’s abundant onshore resources and therefore the offshore 
wind market represents a paradox for investors.  
In Japan the recent Fukushima nuclear disaster has been a key factor in increasing focus on 
renewables including offshore wind and it seems that following the nuclear disaster an 
increasing focus on renewables in the entire Asian region has been noticeable. 
 
Decision Making Process 

China has been without a government agency effectively managing the country's energy for 16 
years since the dissolution of the Energy and Industry Department in 1993 and therefore 
energy related issues are supervised by multiple organizations today e.g. National 
Development and Reform Commission (NDRC), Ministry of Commerce and State electricity 
Regulatory Commission (SERC). Currently state-owned enterprises dominate the energy sector 
because the government considers energy a strategic national industry. The state-owned 
enterprises depend on government financing and make major corporate decisions based on 
government policies. These policies are typically depending on the approval from government 
officials. In 2010 the State Council decided to set up the NEC, which is responsible for drafting 
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national energy development plans, reviewing energy security and major energy issues as well 
as coordinating domestic energy development and international cooperation.  
 
Key Challenges 

The key challenge for China is to develop the offshore wind industry from scratch and to 
address soft soil conditions related to the inter tidal zones as well as potential land-use 
conflicts with local residents which has been a major problem in Northern Europe. 
Environmental and technical challenges as well as low feed-in tariffs provide another 
challenge. The salt water environment and exposure to more extreme weather wear and tear 
on the moving parts, requiring more frequent maintenance and service. Additionally, in 
Southern China where offshore wind resources are strongest, the threat of typhoons cannot 
be ignored. 
 
Legislation 

The Chinese government is implementing multiple policies to promote renewable energy 
including offshore wind and invested $34,6 billion in clean energy in 2009 making China the no. 
1 ranked among G20 countries investing almost twice as much as the U.S.  The Renewable 
Energy Law passed in 2005 emphasizes that the development and the usage of renewable 
energy is a highly prioritized area. The current energy plan, the Twelfth Five-Year Guideline 
2011-2015, also puts great emphasis on green energy. Among the detailed incentive policies 
and programs is the “Suggestions on Promoting Wind Electricity Industry”-plan from 2006 
which offers preferential policies for wind power development.  
The first specific regulatory guidance for offshore wind development was “Interim Measures 
on Management of the Development and Construction of Offshore Wind Power” from 2010 
which was jointly developed by the NEA and SOA. The measures specified that the concession 
scheme would be used for offshore wind projects and that developers must be at least 50% 
Chinese-owned. The central government targets 30 GW offshore wind capacity by 2020317 and 
has instructed coastal provinces to prepare offshore wind development plans that will enable 
China to meet this target.  
 
South Korea is still at an early stage of development with one small demonstration project at 
present but it is expected to invest $9 billion in offshore wind by 2019318. South Korea 
currently has one incentive program called “Feed-in tariffs for renewables (electricity business 
law)” which mandates both the purchase and the fixed price of electricity generated from 
renewable sources. Any renewable energy generator that is connected to the grid is eligible to 
sell electricity to the grid at fixed prices. South Korea plans to build 2,5 GW offshore capacity 
by 2019319.  
 
Japan is still in the demonstration phase with three small demonstration projects currently 
operating. There are currently no formal policies in place to support offshore wind 
development. Currently the only known ambition is to build 80 2 MW floating turbines in the 
Fukushima region which are expected be ready for commission in 2020320. 
 
Currently no official ambition has been announced, however the Indian wind potential is 
estimated at 48,5 GW if all offshore wind resources were harnessed321. India has three 
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governmental policies at current; the “RE Tariff regulations” provides incentives/subsidies for 
offshore wind and the “Generation based incentives for wind power” program provided by 
MNRE through IREDA, provides up to $9,6 million for wind power during 2008-2012 period322. 
According to the “Government Assistance for wind power development” wind farm projects 
qualify for accelerated depreciation under the “Income Tax Act” and also a 'tax holiday' as 
infrastructure projects.  
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Europe 

As of October 2010, the UK had the largest wind generation capacity in Europe with 1.341 MW 
and 971 MW under construction. This represents 44% of European offshore wind capacity and 
41% of capacity under construction. In 2011, offshore wind accounted for 1 to 2 % of UK 
electricity generation. In total, approximately 6 GW of capacity is currently operational or 
under construction in Europe323. Germany has 9 GW of offshore wind capacity in the pipeline, 
including consented projects, which would account for 4 to 5% of the national generation. In 
the near to mid-term offshore wind in Europe will be a small but not insignificant contributor 
to the total electrical generation. Planned offshore wind farms in Europe are geographically 
concentrated in the German sector of the North Sea and the development for Round 1 and 2 in 
the UK’s Thames estuary. Similar patterns are true for parts of Denmark, the Netherlands and 
Belgium. The density of offshore wind concessions proves the enthusiasm for offshore wind 
development among European policy makers and the relative lack of conflict with other users 
of the North Sea. 
 

Market Size 

The major players on the European offshore scene are the U.K. and Germany. At present the 
U.K. has the most offshore farms installed in the world with 16 farms totaling a capacity of 
1.859 MW and six major farms which are currently being built.  
Germany has five offshore wind farms operating equaling 120 MW of installed capacity and 
two farms under construction.  
Denmark currently has 13 offshore wind farms equaling a capacity of 875 MW and they have 
one 400 MW new farm in the pipeline.  
The Netherlands have three operational farms with 247 MW capacity total and no current 
projects under construction.  
France and Spain do not have any offshore wind farms installed or being built yet, but have 
both announced ambitious targets. 
 
The European offshore wind market is expected to grow with an annual compounded growth 
rate of 27%  from 2010 to 2020. In total, the European market is projected to grow from 3,16 
GW in 2010 to roughly 37 GW in 2020 with the U.K. as the most prominent player down the 
stretch accounting for 38% of the European market.  
The U.K. is expected to grow from approximately 1 GW in 2010 to 14 GW in 2020.  
Germany is forecasted to hit the 7 GW mark in 2020, growing from less than 1 GW in 2010, 
putting Germany on par with the rest of Europe combined, including e.g. Denmark, Belgium, 
Sweden and Ireland, by 2020. Germany and rest of Europe will account for roughly 19% each 
of the total European market in 2020.  
France, the Netherlands and Spain is estimated at 4 GW, 3 GW and 2 GW respectively in 2020 
accounting for 11%, 8% and 5% in that order. 
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Figure 65 - Europe Accumulated Offshore Wind Market Size 

 
Source: MEC Intelligence analysis of market size based on countries’ political targets, number of consent authorized offshore 
projects and planned offshore development from 4C Offshore database, 2012  

 
Pricing Trends 

General pricing levels are up to 20% higher than in Asia but the technology is more advanced 
with Vestas and Siemens Wind Power being the leading turbine developers and current state -
of-the-art located in the region. Furthermore, more efficient processes combined with a 
general lower cost of turbines, parts and installation is expected to drive a cost of energy down 
making offshore price-competitive without subsidies within 5 years compared to other means 
of electricity generation. 
 
Stakeholder Analysis 

In general the utilities are given mandate to execute government plans and the offshore wind 
farm developers decide e.g. OEM, cable and foundation suppliers and f ind key site specialists. 
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Key Stakeholders 

The key government stakeholders and developers/utilities are listed in the table below: 
 

Table 24 – Key European Offshore Wind Stakeholders 

 
Source: Various industry report and web articles 

 
The primary financers are governments via incentives and pension funds. DONG Energy has 
developed a model where a pension fund can invest in their offshore wind farm. Offshore wind 
farms are considered a long term low-risk investment with steady returns, which is a good 
match for pension funds and an interesting alternative to bonds and stocks.  
 
Competitors and New Entrants 

The differentiation opportunities are high for the new offshore wind market, which is why the 
competition within the industry is high and new companies keep emerging or crossing over 
from e.g. the marine, oil and project logistics industries.  
 
Barriers to Entry 

The European market is an open market; however barriers to enter the offshore market in 
Europe are steep in the sense that companies need a proven track-record in order to win 
tenders, because of the risk and complexity involved with the large billion dollar offshore 
projects. 
 
Trends and Drivers 

The primary drivers are strong government support in form of incentives/subsidies and 
ambitious political targets. The leading turbine manufacturers are located in Northern Europe 
as well as offshore know-how, which are driving the development in the region combined with 
a large amount of available high wind sites in the North Sea off the coast of  the U.K., Germany 
and the Netherlands. In Germany the new agenda on nuclear energy and the shutting down of 
plants is driving the offshore development. Large annual capacity growth is likely to continue 
as long as the political will exists to support development and the grid infrastructure required 
to support the industry continues to develop.  
 

Country Government Stakeholder Developer/Utility 

UK  Marine Management Organization (MMO) 

 Infrastructure Planning Commission (IPC) 

 Department of Energy and Climate Change 

(DECC) 
 Office for Renewable Energy Deployment 

(ORED) 

 Energy Technologies Institute (ETI) 

 Scottish Power 

Renewables 
 SeaEnergy PLC 

 Centrica 

Germany  Federal Ministry for the Environment, 

Nature Conservation and Nuclear Safety 

(BMU) 
 Federal Ministry  for Economics and Labor 

(BMWA) 

 E.ON 

 RWE 

Denmark   DONG Energy 

Sweden   Vattenfall  

France   EDF Group 

Ireland   Airtricity 
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Decision Making Process 

Experienced European companies with a proven track-record are preferred by utilities to 
develop offshore wind farm projects compared to lower priced solutions from Asia. The 
Marine Management Organization (MMO) is the consenting authority for marine energy 
infrastructure not consented via the Infrastructure Planning Commission (IPC) according to the 
Planning Bill proposals, which handles offshore generation sites below 100 MW. This means 
that the IPC will consent most offshore wind projects and the MMO will consent extensions to 
existing offshore wind farms. MMO essentially acts as a surrogate Local Planning Authority 
(LPA) for the marine environment in the planning system. It is envisioned that the MMO will 
provide the IPC with expert advice during consenting decisions for large offshore energy 
infrastructure. Developers and other stakeholders need to fully understand the interactions 
between the IPC and MMO bodies in order to ensure that unnecessary uncertainty and 
inconsistency do not occur during the development of offshore wind projects.  
 
Key Challenges 

Growth in the European offshore market will depend principally on the ability of developers to 
manage cost and the supply chain to meet demand. Growth across the entire supply chain is 
required if European nations are to meet national targets. Specifically, new built installation 
vessels, additional foundation manufacturing capacity and the development of specialized 
offshore wind turbines with their own manufacturing supply chain independent of the onshore 
wind industry are required324. 
 
Legislation 

The U.K. has the “Offshore Wind Capital Grants Scheme” which provides incentives/subsidies 
to stimulate early deployment of a significant capacity of offshore wind. In the U.K. the 
“Renewable Energy Strategy 2009” commits to using part of $644 million of funding for key 
emerging technologies for renewable energy technologies such as offshore wind. “LCIS” 
includes specific support for certain low-carbon sectors, including low-carbon energy sources, 
and measures include up to $190 million for the development of an offshore wind industry. 
The U.K. is targeting 20 GW of installed offshore wind capacity in 2020325. 
There is currently a “2012 Amendment of the Renewable Energy Sources Act” in the planning 
phase. For offshore wind, the initial tariff remains at $0,2 per kWh, however the tariff for new 
turbines will not be decreased before the year 2018 (instead of 2015 initially), with a then 7% 
annual rate of degression ( 5% initially). This provides investors and developers with a certain 
degree stability and continuity to act upon. Germany is targeting 10 GW of installed offshore 
wind capacity in 2020326.  
 
In France the “Renewable Energy Feed-in Tariffs (III)” states the following for offshore wind 
power (contracts for 20 years): $0,17 per kWh for 10 years, then a variable rate for the next 5-
10 years ranging from $0,04 per kWh for a plant operating 3.900 hours or more to $0,17 per 
kWh for 2.800 hours or less. The French government is currently targeting 6 GW of installed 
offshore wind capacity in 2020327. 
The “SDE” program provided incentives/subsidies for the first tender in 2010 and was 
estimated at $2,9 billion328. The Netherlands are targeting 5 GW of installed offshore wind 
capacity in 2020329.  
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North America 

In the U.S. there are currently no offshore wind farms operational or under construction. The 
slow progress in offshore wind development is due to several factors including poor 
economics, limited government involvement, a lack of public acceptance, poorly capitalized 
development companies and the lack of a regulatory system for leasing. By 2010, the Bureau 
of Ocean Energy Management, Regulation and Enforcement (BOEMRE) created a regulatory 
system where several developers had signed power purchase agreements and formed 
partnerships with larger companies to facilitate financing and public resistance had subsided in 
many areas. The U.S. is therefore expected to commence offshore wind development during 
2012. Offshore wind development in the U.S. is planned for the Atlantic Coast, Great Lakes, 
Gulf of Mexico, and Pacific Coast. A number of projects are planned, but it is uncertain how 
many will eventually be developed and it is unlikely that projects, which have not made 
significant progress by 2012 will be online before 2015. Development is unlikely in the Pacific 
Coast and Great Lakes in the short term due to the depth of the near-shore Pacific shelf and 
potential technical difficulties of ice buildup in the Great Lakes. Large scale developments in 
state waters are most advanced in Texas, but development could also occur offshore Maine, 
New York and Massachusetts. Most development is expected to occur in federal waters 
administered by BOEMRE, particularly the Northern and Mid-Atlantic regions where wind 
speeds are highest, state renewable portfolio standards exist, high population densities are 
found, and capacity limitations and transmission bottlenecks occur. The  South Atlantic region 
has a geographic advantage since the continental shelf is particularly shallow, but wind speeds 
are lower and onshore generation capacity is not as constrained. 
 
Market Size 

Currently the U.S. has no installed offshore wind farms or wind farms under construction. 
However, three projects combining for 500 MW have been authorized consent. Similarly, in 
Canada no offshore wind farms have been installed yet and there are currently not any farms 
being constructed. Canada has received authorization to go ahead with one 396 MW offshore 
wind farm. 
 
The North American market is projected to grow from scratch in 2010 to 12 GW in 2020 with a 
compounded annual growth rate of 29%, from 2015 to 2020, which is slightly higher than 
Europe’s expected growth rate from 2010 to 2020, but below the forecasted global and Asian 
compounded annual growth rates. The U.S. offshore wind market is projected to grow to 
roughly 9 GW of installed capacity by 2020, thereby accounting for 75% of the North American 
market. Canada is expected to keep up with the U.S. until 2015 but is only projected at 3 GW 
of installed capacity by 2020 accounting for the remaining 25% of the market. This is due to 
the fact that the Canadian government has not announced any targets similar to the U.S. 
Department of Energy (DOE). 
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Figure 66 - North America Accumulated Offshore Wind Market Size (GW)  

 
Source: MEC Intelligence analysis of market size based on countries’ political targets, number of consent authorized offshore 
projects and planned offshore development from 4C Offshore database, 2012  

 
Pricing Trends 

The pricing trends are similar to Europe because it is expected that a large percentage of the 
offshore wind development in North America will be utilizing European made wind turbines 
and components. 
 
Stakeholder Analysis 

The U.S. Department of Energy (DOE) is the key government stakeholder within renewables 
funding including offshore wind. Over the next five years, the program and the Department of 
the Interior are advancing a national strategy for offshore wind research and development. 
The program invests in projects to develop the engineering modeling and analysis tools 
required to lower overall offshore facility costs and to design the next generation of innovative 
large-scale turbines optimized for installation and operation in the marine environment. 
Coastal Point Energy (formerly Wind Energy Systems Technology) is a consortium of firms 
active in the Gulf of Mexico, oil and gas industry and the global wind industry. They are 
developing five wind farms off the shore of Texas and in-house foundation manufacturing, 
installation, project management, and design and engineering capabilities. Coastal Point 
intends to conduct the majority of development work for its own projects and to bid on other 
projects, and is expected to be one to watch during the next couple of years.  
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Key Stakeholders 

The key government stakeholders and developers/utilities are listed in the table below: 

 
Table 25 - Key North American Offshore Wind Stakeholders 

 
Source: Various industry report and web articles 

 
One of the key stakeholders in the U.S. offshore industry is the Bureau of Ocean Energy 
Management Regulation and Enforcement (BOEMRE). The BOEMRE is responsible for 
regulating offshore wind energy development in federal waters and has developed a 
regulatory framework for leasing land. In order to protect the public interest, BOEMRE is 
required to ensure that adequate financial assurance exists for wind farm decommissioning in 
the case the operator defaults or is unable to perform according to the terms of the lease 
instrument. 
 

Competitors and New Entrants 

The North American offshore wind arena is similar to the European concerning competition 
and new entrants. Even though Asian, primarily Chinese, manufacturers do not setup entities 
in the U.S. to gather knowhow to the same extent in North America as in Europe, the Asian 
wind turbine makers are trying to get a piece of the market by providing less capital 
investment heavy alternative systems compared to the European and American built. In the 
U.S. locally made turbines are competing against both European and Asian wind turbine 
producers whereas in Europe it is primarily European turbines competing against the cheaper 
Asian turbines, resulting an even more diverse competitive environment in the U.S. 
 
Barriers to Entry 

The North American market is open for foreign companies to enter and is not as centrally 
driven by the government as in Asia, but rely on private companies such as GE Wind Energy, 
Vestas and Siemens Wind Power to drive the overall development. Based on experience from 
onshore wind development it seems that the North American market is more likely to embrace 
wind turbines from Asia330. 
 
Trends and Drivers 

The increasing power demand is one of the major drivers in the North American market as well 
cutting down on carbon emissions. However, regulatory certainty, revenue certainty and 

                                                                 
330

 Bloomberg, “China’s Goldwind Expanding in the U.S. as Rivals Cut Back”, 2012  

Country Government Stakeholder Developer/Utility 

U.S.  U.S. Department of Energy 

(DOE) 

 U.S. Department of the 

Interior (DOI) 
 Bureau of Ocean Energy 

Management Regulation 
and Enforcement 
(BOEMRE) 

 U.S. Army Corps of 

Engineers (USACE) 

 Coastal Point Energy (formerly Wind 

Energy Systems Technology) 

 Fisherman’s Energy 

 Bluewater Wind 

 Deepwater Wind (formerly Winergy) 

 Southern Company 

 Nautica Windpower 

 Freshwater Wind 

Canada   NaiKun Wind Development Inc. 
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market development to support job creation and economic development are the primary 
drivers that will allow the U.S. offshore wind industry to reach its full potential. 
 
Decision Making Process 

Because the North American market is still very much in the nascent stage of development the 
decision making process is varying from project to project. However, an example from the 
Cape Wind offshore wind farm illustrates some of the key elements involved in bringing an 
offshore farm to life in the U.S. 
Cape Wind, which is expected to become the first North American offshore wind farm in 
operation, signed a Power Purchase Agreement (PPA) with National Grid in 2010. National Grid 
agreed to purchase 50% of Cape Wind’s power for 15 years at a price of $0,207 per kWh 
(annually increasing by 3,5% and including renewable energy credits) and signed a second 
contract for the remaining portion of the electricity with the expectation that this contract 
would be transferred to another utility. The Massachusetts Attorney General objected to the 
PPA and brokered the negotiation of a new contract at $0,187 per kWh. The contract resulted 
in approximately $4 billion in revenue in the first 15 years of operation without inflation 
adjustment. In 2010, Cape Wind was seeking financing and beginning contracting. Cape Wind 
has signed a turbine supply contract with Siemens Wind Power and a locally based 
manufacturing firm is planning to build a new facility for the construction of foundations.  
 
Key Challenges 

Offshore wind development in the U.S. is expected to be constrained in the near term by three 
main factors: financing and PPAs, regulation and the supply chain.  A number of companies are 
interested in offshore wind development, however, the high costs and uncertain risks make 
financing difficult. Financing will rely on the ability of developers to negotiate favorable PPAs. 
Recently negotiated PPAs have provided developers with high expected returns, but have been 
challenged by regulators and politicians due to cost pass-through to ratepayers. The success of 
PPA’s will depend on local electricity markets, federal and state greenhouse gas policies and 
grid operators’ expectations of future hydrocarbon costs.  
 
One of the major barriers to the development of offshore wind may be the evolution of shale 
gas because plentiful natural gas supplies will translate to cheaper electric utility rates and 
large reserves will change utilities expectations of future electricity costs. Moreover, Offshore 
wind development cannot occur without a reliable and efficient supply chain. Turbine 
installation vessels may be particularly hard to procure, but this should be a manageable 
hurdle. Furthermore, one of the main obstacles for state water development is the aesthetic 
buffer that coastal residents may demand. 
Finally, the rate of leasing by BOEMRE in federal waters and regulatory approval by the Army 
Corps of Engineers (USACE) in state waters is uncertain. Cape Wind has now been approved, 
but its lease was not processed through the new BOEMRE regulations. No federal commercial 
lease has been awarded via the current BOEMRE regulations and the time between the Notice 
of Interest and the offer of a commercial lease and the time between submission and approval 
of a development plan are unknown. 
 
Another key challenge is the nature of the North American seabed where the transition to 
deeper waters is faster than in Europe requiring more advanced foundations e.g. floating 
foundations which are not commercially viable yet. 
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Legislation 

The U.S. political target for offshore wind is 10 GW in 2020331. There is currently no national 
mandate for renewable energy generation, however, several states, including many coastal 
states, have renewable portfolio standards which require that a certain percentage of a state’s 
electricity generation come from renewable sources. For many coastal states, offshore wind 
power is one feasible option for meeting these goals.  
The U.S. the Production Tax Credit (PTC) agreement, which expires in 2012, is a corporate tax 
credit for several renewable sources which has been a major incentive for wind power, and 
has helped to spur independent wind energy power producers.  Furthermore, businesses can 
recover investments in wind property through depreciation deductions from the “Modified 
Accelerated Cost Recovery System (MACRS)” program. In Canada the “Accelerated Capital Cost 
Allowance (CCA)” provides a 50% accelerated CCA for el igible equipment that generated 
electricity by using a renewable energy source e.g. wind. 
 
In March 2012 the U.S. launched an offshore wind deployment six -year initiative with $180 
million to deploy up to four offshore wind farms332. Department of Energy (DOE) has 
announced $43 million over the next five years to speed technical innovations, lower costs, 
and shorten the timeline for deploying offshore wind energy systems in connection with 41 
projects in 20 different states333.  
 
Regulations specify that developers seeking to lease federal land must provide financial 
assurance to ensure that funds are available to remove all structures and clear the site at the 
end of the lease. Identifying the proper value of this assurance is important. If the assurance is 
set too low, the government may be left financially responsible for decommissioning 
operations and if the assurance is set too high, an unnecessary cost for developers is created. 
BOEMRE regulations specify that financial assurance requirements will be set on a case-by-
case basis depending on project specifications, but the methodology for determining the costs 
of decommissioning and the necessary assurance values await the construction plans of 
developers. 
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South America 

Market Size 

As of now the South American market is almost exclusively made up by Brazil. Brazil has one 
major offshore wind farm in the pipeline which consists of 23 minor offshore wind farms. 
There are currently no offshore wind farms installed in South America including Brazil and the 
construction of the first project has not begun yet, but the application for consent has been 
submitted. However, come 2015 it is expected that other countries such as Argentina or 
Mexico will have some activity within offshore development. 
 
The South American offshore wind market is currently non-existing; however it is expected to 
reach almost 4 GW of installed capacity by 2020 with Brazil accounting for 90% of the market. 
The projected compounded annual growth rate from 2015 to 2020 is expected to be 55% 
which is only surpassed by the Asian compounded annual growth rate of 62% (2010-2020). The 
growth rate is reflecting the booming project pipeline in Brazil at the moment providing ample 
ground for rapid growth from 2015 to 2020. 
 

Figure 67 - South America Accumulated Offshore Wind Market Size 

 
Source: MEC Intelligence analysis of market size based on countries’ political targets, number of consent authorized offshore 
projects and planned offshore development from 4C Offshore database, 2012  

 
Key Challenges 

The challenges in South America, which is Brazil first and foremost concerning offshore wind, 
are financing, no local production of turbines and other key components and outdated grid 
infrastructure. But with 400 MW projected in 2015 the market has hardly taken off yet, so 
another key challenge is timing. 
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Key Stakeholders 

Currently Eolica Brasil Ltda is the only major player within the offshore wind sector and is 
planning to develop 23 offshore wind farms of the North coast of Brazil334. 
 
Legislation 

Currently incentive schemes and auction processes have been deployed in Brazil  but no official 
targets have been announced by the Brazilian government.  
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Offshore Wind Market Assessment 
 

Offshore Wind - Market Assessment 

Assessment 
Criteria 

Attractiveness 

Explanation 

Africa Asia Australia Europe 
North 
America 

South 
America 

Government 

Support 

 

 Government support in Asia and Europe is very 
strong with policies in place to promote the 
offshore wind industry e.g. in form of feed-in 
tariffs to incentivize development of offshore 
wind 

 In North America there is much uncertainty 
regarding the key PTC agreement which expires 
after 2012 

 Incentive schemes and auction process have 
been deployed in Brazil 

Addressable 

Market 

 

 Europe currently has the largest installed 
offshore wind capacity in the world but at the 
same time the market is also very crowded 

 Asia is expected to be almost on par with Europe 
in 2020 accounting for 32% of the installed 

capacity with 25 GW 
 Especially the Mid-Atlantic region in North 

America holds great potential 

 South America is currently almost an untapped 
market with vast coast lines and potential 

Solution 

Attractiveness 

 

 Cost of energy production is more than two 
times coal-fired power per MWh for offshore 
wind compared to coal 

 Costs are declining rapidly 
 In regions with limited access to shallow water 

sites e.g. North America the offshore wind 
technology needs further development as 
floating foundations are still not commercially 
viable solutions 

Five-Year Market 
Growth 

Potential 

 

 In Asia rapid growth of offshore wind power 
capacity is expected with China in the driver’s 

seat 

 Europe will continue offshore development 
especially in the North Sea with UK and Germany 
leading the way 

 North America is major joker and the five-year 
market growth potential relies on an extension 
of PTC or a new agreement 

 South America will grow substantially with Brazil 

as the frontrunner 

Market 

Accessibility 

 

 In China all four offshore wind projects in first 

concession round were won by state-owned 
enterprises 

 70% local content rule for wind farms in China 
dropped in 2009 to allow more foreign market 

participation, however the market is still a more 
protectionist and closed market than Europe 

 Domestic turbine producers supply more than 
80% of the local market in Asia – many of which 

are state-owned 

Profit 

Opportunity 

 

 In China the dominance of state-owned 
enterprises as primary buyers limits profits for 

solution providers 

 High competition drives price down 
 Differentiation opportunities are high for new 

offshore wind market 

 Increasingly supportive government policies 
(feed-in tariffs) and improving cost structures 
allow for profitability particularly for private 

developers and operators in Europe 
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Offshore Wind Market Opportunities 
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 Based on current consent authorized projects or projects with the consent application submitted based 4C Offshore database, 2012 

No. Opportunity 

Focus 

cities/regio
ns 

Key government stakeholders 
Political target 

(2020) 

Planned 

development
335

 

Growth 

(CAGR) 

1. 

Southern Europe could be the next 
“Northern Europe” 
Northern Europe is the most 
flourishing offshore wind market in 

the world at present. However, 
Southern Europe has several good 
potential offshore wind sites located 

off the coast of e.g. France and has 
the potential to become the next 
“Northern Europe” offshore wind 
hotspot. The opportunities are driven 

from the governments’ ambitions to 
support renewables. 

France: 
Haute-
Normandie, 
Basse-

Normandie, 
Bretagne, 
Provence-

Alpes-Côte 
d’Azur,  Cote 
d’Albatre 
 

 
 

 6 GW / 
$95 billion 

 
 

 
 
 

1.320 MW 
 
 
 

 
 
 

 

+15% 
(2015-2020) 

2. 

Ambitious China bidding for number 

one spot 
Asia and China in particular is going 
to experience tremendous growth 
during the next decade but due to 
pricing limitation constraints there 
may be limited opportunities for 
foreign companies. The opportunities 

are driven by strong government 
support.  

China: 

Zhejiang, 
Shanghai, 
Fujian 
(Guangzhou, 
Ningde), 
Jiangsu 
(Yancheng) 

 State Grid Cooperation (SGCC) 

 National Energy Administration 
(NEA) 

 State Oceanic Administration 
(SOA) 

 National Development and 
Reform Commission (NDRC) 

 State Electricity Regulatory 
Commission (SERC) 

 National Energy Commission 
(NEC) 

30 GW / 

$480 billion 

7.631 MW +58% (2010-

2020) 

3. 

U.S. is a major joker 
The Mid-Atlantic coast holds great 
potential; however, uncertainty 
regarding the current subsidization 

agreement could slow down the 
offshore wind development in North 
America. The offshore wind agenda is 
primarily driven by wanting to 

become more independent from oil 
regimes and job creation. 

U.S.: 
Delaware, 
Virginia, 
Maryland, 

New Jersey, 
Connecticut, 
Massachusett
s, Texas, 

Great Lakes 

 U.S. Department of Energy 
(DOE) 

 U.S. Department of the Interior 
(DOI) 

 Bureau of Ocean Energy 
Management Regulation and 
Enforcement (BOEMRE) 

 U.S. Army Corps of Engineers 
(USACE) 

10 GW / 
$60 billion 

1.826 MW 
 
 
 

1.269 MW 

+37% 
(2015-2020) 

4. 

South America is emerging 
Brazil holds great potential as one of 
the most interesting emerging 
offshore markets besides Europe and 

Asia. The offshore wind activity is 
concentrated in one region where a 
massive wind farm called Asa Branca 
is going to be developed. 

Brazil: 
North coast 
between the 
cities of 

Parnaiba and 
Fortaleza in 
the Ceará 
State region 

 Eolica Brasil Ltda NA 11.040 MW +56% 
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Solar 
Solar energy is one of the fastest growing and most abundant renewable technologies in the 

world. The two main commercial technologies used for electricity production are Photovoltaic 

(PV) and Concentrated Solar Power (CSP). Solar PV systems generate electricity by converting 

solar radiation into direct current electricity using semiconductors that exhibit the photovoltaic 

effect. Solar power plants generate electricity by converting solar energy into high-

temperature heat using various mirror configurations which is then channelled through a 

conventional generator. 

 

Solar PV and CSP saw an average annual growth rate of 60% and 25% respectively over a 

period of 2005-2010, with the growth in 2010 being 81% and 25% respectively.336 Solar PV has 

seen consistent annual installations and is fastest growing of all renewable power generation 

technologies. The vast majority of PV is on grid, share of off grid production is decreasing every 

year. CSP however, has seen a different growth curve with increased activity from 2007 after 

years of inactivity but is facing increased pressure due to PV cost decline.  The declining PV 

prices have led to conversion of at least 2.250 MW of CSP projects to PV in 2010 in the US. 

 

Technology 
PV 

• The two categories of PV cells used most in today’s commercial PV modules are: c-Si 

(called first generation) and thin-film (called second generation). The c-Si constituted 

86% of PV produced in 2010.   

• Global cell and module production doubled in 2010 over the 2009 level with an 

estimated 23,9GW of cells and 20GW of modules produced in 2010. 

• Even though the market share of thin-film decreased to 13% in 2010, thin-film PV 

technologies have grown faster as compared to crystalline silicon (c-Si) technology at a 

5-year CAGR of 94% and 63% respectively from 2005 to 2010. 337 

• The major reason for the price decline has been increased Solar PV manufacturing 

capacity and technology improvements such as - higher Silicon utilization (watts of PV 

per gram of poly-silicon), introduction of low-cost poly-silicon feedstock purification 

methods, and producing cells with higher efficiency  by various methods. 

• New technologies such as Concentrated Photovoltaic (CPV), Building Integrated 

Photovoltaic (BIPV), organics and dye-sensitised solar cells are being developed and 

currently demonstration projects are underway. These technologies are expected to 

account for 5% of the annual solar installed capacity by 2020.   

• Nearly, 0,02 GW of CPV cells were connected to the grid worldwide during 

2010, including projects or demonstrations in the U.S. state of California and in 

several countries, including Australia, Egypt, France, Italy, Jordan, Mexico, 

Spain, and South Africa. It is estimated that more than 50 companies are active 

                                                                 
336

REN21, ”Renewables 2011 Global Status Report”, 2011  
337

 US DoE, “Solar Technologies Market Report 2010”, 2011  
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in CPV. Out of these, 25 companies are located in the United States of America 

(primarily in California) and Europe (primarily in Spain).  

• The development of Building Integrated Photovoltaic (BIPV) has seen active 

interest from industry players from Europe (Germany and France), North 

America (the US), China and Israel. However, the lack of a proper supply chain 

for distribution of installation of the products inhibits the development of the 

market. 338 

• Amongst other technological developments, casting wafers instead of sawing, 

development of concentrator modules and “silver cells”, introduction of continuous 

printing process are being actively pursued by suppliers. 

 

CSP339 
• For CSP, there are four major technologies – Trough, Fresnel, Tower and Dishes.  

• Troughs and Fresnel reflectors track the sun along one axis, while towers and dishes 

track the sun along two axes.  

• Direct Normal Irradiation (DNI) levels ≥2.000 are prerequisite for the deployment of 

CSP as it requires clear skies and strong sunlight.  

• Out of the four technologies – Troughs, Fresnel, Towers and Dishes, the largest share 

of the current CSP market is under parabolic troughs. 93% of the installed capacity of 

Solar CSP is in parabolic trough technology which is expected to drop to 70% by 2015.  

Solar Tower plants are being commercialised, while the other two technologies are still 

in the demonstration stage. 

• The major functional components apart from the CSP reflectors are the Solar 

Collection system, the thermal generation system, the storage system, and the 

electrical generation system.  

• Out of these, thermal generation systems have the most potential for 

technology improvements to reduce costs. Some of the key focus areas being 

pursued for reducing cost are using an alternative working fluid, carrying out 

the operations at a higher temperature, and improving the receiver 

characteristics and heat transfer fluid. 

• The storage system of a CSP plant is one of the most important parts of the 

system and new storage technologies are being researched for reducing the 

cost, increasing the storage capacity, and increasing the efficiency of the 

systems. One of the key emerging technologies in storage systems is molten 

storage and high penetration of the technology is expected in the future.340 

  

                                                                 
338

 REN21, ”Renewables 2011 Global Status Report”, 2011  and AltEnergyStocks, “Channel Problems keep BIPV out of the money”, 2011  
339

 IEA, ”CSP Roadmap”, 2010 and IEA, ”Energy Technology Perspectives”, 2010  
340

 IEA, “CSP Roadmap”, 2010 and IEA, Energy Technology Perspectives”, 2010  
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Global  
Solar Energy though comprising nearly 12%341 of the global non-hydro renewable capacity 

globally currently has a significant potential due to the abundance of the resource. 

International Energy Agency (IEA) estimates that Solar Energy could provide up to 22% of 

global electricity by 2050 contingent on the support provided by governments.342 The Solar PV 

technology is currently preferred due to its higher eff iciency and lower costs as compared to 

Solar CSP technology. 

 

Market Size 

The total cumulative solar capacity is expected to touch around 170 GW growing at a CAGR of 

21% over 2011-16; and reach an annual market size of nearly $70 billion in 2016.  

The fastest growth will be registered in the Asian and North American markets (on back of 

strong mandates from national and state governments)  343, whereas, the current leader - the 

European markets - will decline in growth owing to roll-back of incentives across its key 

markets. However, the European market is expected to continue to grow albeit at a slower 

pace, even though the incentives are reduced, due to the availability of cheaper modules and 

growth originating from multiple new geographies within Europe. It i s estimated that the 

impact of the rollback of policies will be limited to a decline of 15%-20% in annual addition of 

solar capacity.344 

Figure 68 - Global Solar Cumulative Installed Capacity 

 
MEC Intelligence Analysis 

 

The market experienced a surge in installations in 2011 as developers increased capacity to 

take advantage of the higher tariffs existing in the European markets and the Production Tax 

Credits in the US, which were scheduled to be replaced or rolled back in 2012.   

                                                                 
341

 Pew Research, “Who Is Winning The Cleantech Race”, 2012  
342

 Reuters, “Solar can provide 22 percent world's power by 2050: IEA”, 2010  
343

 Inter Solar, ” North American Solar Industry Ready to Build on Record Growth, Maintain Market Momentum”, 2012  
344

 Primary Research with a Senior Executive at EIB and Austria Solar Cluster 
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Figure 69 - Global Solar Annual Market Size 

 
MEC Intelligence Analysis345 

 
PV 

• Globally, the top 5 countries by cumulative installed capacity are - Germany, Spain, 

Japan, Italy, and the US, which have 87% of the total cumulative capacity for PV 

installed in 2010.346 

• Australia, the People’s Republic of China (PRC), France, India, the Republic of Korea, 

and are the key emerging markets due to strong government mandates, policy, and 

economic support schemes. Moreover, countries with high electricity prices such as 

Italy in Europe347 are increasingly attractive as the price of Solar PV continues to 

decline reaches closer to grid parity.  

• Japan has picked up in demand for Solar PV systems after the Earthquake and Tsunami 

crisis as consumers prefer de-central systems to power their homes. Additionally, the 

government of Japan has come up with a feed-in-tariff law which can lead to nearly 15 

GW of solar capacity by 2015. The new tariffs are expected to be announced in the 

latter half of 2012.348 

CSP 

Spain (55,4% of the cumulative installed market) and USA (38,5% of the cumulative installed 

market ) are the two biggest markets for CSP. Iran (5,0% of market share), Israel (0,5%), 

Australia (0,2%), and Germany (0,1%) have recently entered the CSP market.  

 

There is almost 20GW in the global CSP pipeline as of 2011, of which  57% is in the United 

States, 21% is in Spain, 13% is in China, about 6% is in the MENA region, and the remaining 3% 

of the demand is dispersed across India, Greece, South Africa, Italy, and France.349 

 

Key Challenges 

The cost of Solar PV systems is higher than the cost of Energy produced through conventional 

means. At the same time, the investments required in back-up systems for managing the 

intermittency of solar energy is expensive. 

                                                                 
345 Capital Cost Projections – Melbourne Energy Institute, ”Renewable Energy Technology Cost Review”, 2011, Pg. 48  
346

 REN21, ”Renewables 2011 Global Status Report”, 2011; Asian Development Bank (ADB), “Asian Solar Energy Initiative- A Primer”, 2011 
347

 Asian Development Bank (ADB), “Asian Solar Energy Initiative- A Primer”, 2011 
348

 Various News Articles 
349

 US DoE, “2010 Solar Technologies Market Report”, 2011  
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Regional 

Africa 

Market Size350 
The African solar industry is currently seeing increasing government support and has set itself 
ambitious targets to develop the high potential of solar energy in the region. The political 
turmoil in a few countries might affect and delay the growth of the sector as most of the major 
plans in the region are still in the initial stages. 
 

 The North African region, in particular countries like Morocco, Tunisia, Algeria and also 
South Africa have large solar energy potential. 

 Morocco has a target of 2GW of solar power by 2020. It is also the only country 
outside Europe to be connected to the European grid, thus giving it a potential to 
export electricity to Europe. The World Bank approved $297 million (€229m) of 
financing for a 500MW solar CSP plant to be constructed South East of Marrakesh, as 
part of the Desertec Initiative.The Moroccan government has privatized the energy 
sector to increase private and foreign investment. 

 Tunisia 
o Tunisia has three times the solar insolation as compared to that of Europe. Solar 

energy is not cost competitive and its use is limited to domestic water heating 
systems and a few community projects. The private sector has now begun to 
explore solar power commercially. Its proximity to Italy also makes it an ideal 
choice for export of electricity to Europe. 

o The $2,5 billion Tunisia Solar Plan, a Public Private Partnership (PPP), which will 
help reach the 4,2% renewable target focuses on thermal and PV both.  

o TuNur, a Joint Venture between an England based power plant developer and a 
collection of Tunisian investors has established the first solar export scheme 
between Tunisia and Europe. A 2GW solar plant using flat plate mirrors is expected 
to power 700.000 households by 2016. The electricity will be transferred to Italy 
using HVDC submarine power cables from where it will be transferred to rest of 
Europe. A 25 MW solar panel factory was also set up in the country in December, 
2011.  

 South Africa has planned 1,9 GW of solar parks through its first independent power 
producer program. Under the IPP program, contracts in PV of almost 631,5MW were 
awarded in a total of 18 projects. International equity houses are looking to take 
equity stakes in the projects with additional funds looking to the next round of tenders 
in April. The Integrated Resource Plan 2 (IRP2010) envisages 8.400MW of solar PV to 
be built by 2030. 

 In Egypt, a 150MW hybrid CSP and gas plant started operation in Kurayamat in 2011. 
  In Algeria, the government has announced plans to build 500MW solar, with a 25MW 

CSP plant underway and a solar module factory to begin production by 2015.  
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It is estimated that the installed capacity in Solar Energy sector in Africa will increase to 
700MW by 2016.  

Figure 70 – Africa Cumulative Installed Capacity 

 
Source: MEC Intelligence Analysis 

 
Pricing Trends 

The Levelised Cost of Energy (LCOE) for Solar Energy in Africa is close to grid parity in some 
pockets owing to excellent solar potential. The average cost of solar electricity in the region is 
estimated at $0.12 per Kwh to $0.18 per Kwh.  
 
Stakeholder Analysis 

The value chain in the solar industry comprises of government firms and private developers. 
The private developers bring know-how and capital to develop the projects underway and 
generate cash flow through government incentives. 
 
Competitors and New Entrants351 
The market is under nascent stage with a number of global players active in the market.  Some 
of the companies active in the South African Market include: 

 Abengoa Solar 
 Siemens 

 Areva 

 Solafrica 
 Alstom 

 Suntrace 

 Esolar 
 
Barriers to Entry352 

Lack of experience of institutions and local ecosystem inhibits the entry of players in the 
market as there is uncertainty on the execution of projects.  
 

Trends and Drivers 

 The increasing population, ample natural resource, energy requirement are some of 
the drivers of this region.  

 The proximity of Northern part of Africa to the EU is also likely to affect growth as this 
includes this region in EU’s Neighborhood Policy. Generation of electricity in this 
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 South Africa Solar Thermal and Electricity Association (SASTELA), “REFIT review consultation hearing”, 2011  
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region with possible export to Europe to meet Europe’s renewable energy demand is 
also being explored in the Desertec Initiative.353  

 The generation costs, land and water issues, lack of skilled labor, manufacturing 
capacity, political issues might be some barriers to the growth. 

 $750 million Clean Technology Fund Financing for Concentrated Solar Power in the 
Middle East and North Africa is also likely to help development of projects.  

 
Decision Making Process 

Currently, the projects are financed either by Market Considerations (Desertec) or for 
demonstration and learning of the technology. The projects are developed by private players  
 
Legislation354 

Morocco 

 Target:  
o 20% by 2012, 42% electricity from renewables by 2020 
o 2000 MW long term solar target including CSP, 20MW on grid CSP by 2012   

 Incentives and Policy 
o Privatization of the energy sector to encourage investment  
o Tariff by Moroccan Agency for Solar Energy  
o Morocco also has the regulatory framework for export of energy in place 

which is likely to encourage investment in this region. 
o EnergiPro initiative encourages industrial entities to invest in renewable 

energy projects smaller than 50 MW to meet their own energy needs. 
Incentive tariffs for excess electricity produced and guaranteed grid access are 
offered in return. 

o Only country outside Europe to be connected to the European grid, hence can 
export to Europe.  

o National Integrated Project for Solar Electricity Production and National 
Agency for Solar Energy, Renewable Energy Development Law  

o Moroccan solar plan(2009)  

Egypt 

 Overall target: 20% from renewables by 2020  

 Incentives: FIT, Renewable Energy Fund , Modern Grid infrastructure , Electricity 
reform  

 

Algeria 

 Overall target: 5% RES by 2017, 20% RES by 2030; $120 billion in renewable energy 
projects  

 Incentives: FIT, Law 04-90 on Renewable Energy Promotion in the Framework of 
Sustainable Development 
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South Africa 

 Target: 1200MW or 1,3% of CSP by 2030 , 8300 MW PV by 2030; 1.9GW of solar park 
by 2016 through its independent power producer program  ; 18GW RES by 2030 

 Incentives and Policies:  
o Special bidding process 
o  Integrated Resource Plan for Electricity which sets the targets  
o 1st renewable energy IPP program capacity tender  

Tunisia 

 Target: 4,3% from renewable by 2014  

 Incentives and Policies: 
o  €2 billion PPP Tunisian Solar Plan 
o Renewable Energy and Energy Efficiency Premiums 
o National Energy Efficiency Programs  
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Asia 

Asian Solar market is expected to experience strong growth on the backing of extensive 
government mandates. China leads the Asian market with plans to install 50GW solar power 
by 2020 followed by India and Japan with plans to add 20GW and 15 GW of solar capacity by 
2020.  
 
Market Size 

The installed capacity for Solar Energy is estimated to reach 29GW in 2016 growing at a CAGR 
of 25% over the period 2011-16 from 9GW in 2011. Out of this Solar PV is earmarked to be 
more than 85% of the installed capacity with a majority of the capacity to be grid-connected.  
 
Currently, Japan leads the Asian market, followed by China, South Korea, and India. In future, 
China, Japan, and India are expected to be the dominant markets with growth also expected in 
the Middle East countries – Jordan, Israel, and UAE. 355 

 

Figure 71 – Asia Cumulative Installed Capacity  

 
Source: MEC Intelligence Analysis based on forecasts by EPIA, HSBC, NREL, and IEA roadmaps 

 
 
The market for Poly-crystalline Silicon based modules in Asia is over supplied due to presence 
of abundant manufacturing capacity in China and presence of local capacity in Japan, Korea, 
Malaysia, Thailand and India. However, in India, thin film cells and CSP equipment is imported 
from the USA and Europe.356  
 
Pricing Trends357 
Due to high solar intensity and a relatively large number of sunny days, an LCOE of $0,12- 
$0,16 per kWh for solar photovoltaic systems is estimated in the key Asian markets. The LCOE 
is expected to decline owing to expectations of continued reduction in prices of PV modules in 
future.  
 
Stakeholder Analysis358 
In China, the state owned enterprises are the preferred developers of solar energy farms. In 
2010, the state owned firms bid lower than the market price to outbid private firms and win all 
the contracts awarded by the Government. Moreover, Chinese component suppliers are 
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 European Photovoltaic Industry Association (EPIA), “Global Market Outlook for Photovoltaic until 2015”, 2011  
356

 Various news articles 
357

 Solar Energy Industries Association, US DoE, and various Articles  
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provided subsidies in the form of cheap credit lines from the state banks. The participation of 
Private players is encouraged for transfer of technology and know-how.  
 
In India, the major developers are from the private sector; however, the developers have to 
agree to use domestic content (especially crystalline silicon modules) but players are free to 
choose how to procure the equipment. The government fixes such domestic content quotas 
and the Feed-in-Tariffs (FiT) annually and invites application through a bidding process. The 
contract is awarded to companies with the lowest bid price. During the first round, 37 
companies won the contract to supply energy.  
 
In Japan, a new FIT system was approved in August, 2011 and is expected to come into force 
this July. The exact modalities pertaining to the awarding of incentives are currently under 
consideration. 
 
Key Stakeholders 

The key government stakeholders and developers/utilities are listed in the table below: 

 
Table 26 - Key Asian Offshore Solar Stakeholders 

 
Source: Various Industry report and web articles 

 
 

Country Government Stakeholder Developer/Utility 

China  State Grid Cooperation (SGCC) 

 National Energy Administration (NEA) 

 State Oceanic Administration (SOA) 

 National Development and Reform 
Commission (NDRC) 

 State Electricity Regulatory Commission 

(SERC) 
 National Energy Commission (NEC) 

 China Longyuan Power 

Group Limited  
 China Datang 

Cooperation 
 China Huaneng Limited  

 Shanghai Donghai Wind 

Power Generation 
Company 

 

India  Central Electricity Regulatory Commission 

(CERC) 
 Ministry of New and Renewable Energy 

(MNRE) 
 Indian Renewable Energy Development 

Agency (IREDA) 
 Science and Engineering Research Council 

(SERC) 

 Central Electricity Regulatory Commission 

(CERC) 

 Moser Baer 

 Azure Electric, India 

 ACME group India 
 Industrial Development 

Corporation, India  

 Sopogy Inc.  

 Solarlite GmbH, 

Germany  

Japan  The Agency for Natural Resources and 
Energy (ANRE) 

 Ministry of Economy, Trade and Industry 

(METI) 

 

South Korea  Ministry of Knowledge Economy (MKE) 

 Korean Energy Management Corporation 

(KEMCO) 

 Korea Electric Power 

Cooperation 
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Competitors and New Entrants359 
• China along with Taiwan is the manufacturing hub of solar modules in the world. The 

manufacturing capacity is far greater than the current demand, and most of the 
crystalline silicon module production from China is exported to Europe and the US 
markets.  

• The competition in the industry is fierce and has led to a rapid erosion of price of solar 
modules. This has led to a number of players to scale back their expansion plans, or for 
companies based in countries like Japan and Korea, led to a shift of manufacturing to 
low cost destination of Malaysia and Thailand. 

• As the key export markets reduce demand, the competition in the Asian markets is 
expected to intensify with both domestic and foreign companies vying with each other 
to take advantage of the strong mandates to develop solar energy capacity in China, 
Japan, and India. 

 
Barriers to Entry 

One of the objectives for developing domestic solar markets within Asian countries is to create 
a domestic solar industry. Thus, entry to the market is restricted by requirement or preference 
of domestic content. Foreign players are mostly present through joint ventures with local 
companies. 
 
Trends and Drivers 

• Increasing demand for energy, large mass of flat land in equatorial and tropical 
regions, high solar radiation and the need to connect a large number of remote 
locations with electricity are the prime drivers for Solar Energy in Asia. 360  

• The potential in the industry is supported by increased government support and 
targets for solar energy, active manufacturing industry of CSP and PV components, low 
labour and capital costs and high competition. However, the full potential of the 
technology is not currently exploited due to the high costs of the technology compared 
to the alternatives. 

• Governments across Asian markets have announced strong mandates to develop solar 
energy as an important tool in combating climate change 

• The Governments also see solar industry as a future growth industry and have actively 
supported the development of local industry by supporting local manufacturing and 
building of supply chain capacity. The governments intend to achieve this through 
phased addition of solar energy capacity to allow learning and transfer of knowledge. 

• Most of the focus of the industry for electricity generation remains on Solar PV with 
Government funding R&D to drive down the costs and increase efficiency of the 
systems. Main focus is on reducing the amount of poly-silicon in the module and 
reducing the amount of energy required to produce poly-silicon.  

• In addition, there is a strong focus on solar thermal technology especially for water 
heating. 

 
Decision Making Process361 
Feed-in-Tariffs are the primary incentive mechanism for development of solar energy capacity 
in Asia. The government awards tenders to the developer offering most competitive bids. 

                                                                 
359

 SEIA, “US Solar Market Insight Report – Executive Summary”, 2011; NREL, “Solar PV Manufacturing Cost Analysis”, 2011  
360

 Asian Development Bank (ADB), “Asian Solar Energy Initiative- A Primer”, 2011 
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 China Greentech Report, Allaboutrenewables.in, Joint Research Centre, “PV Status Report”, 2011 and various news articles  
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Asian governments do prefer to support the development of the local industry and mandate 
domestic content in the development of the energy plants. 

Opportunity Assessment 

 
Key Challenges 

Rural Electrification and Connectivity 

In spite of the high growth in urban population in Asia a large section of the populations in 
China and India reside in rural centers. The supply of electricity through traditional 
transmission grid in remote villages is expensive owing to distance and small market 
considerations. There is a significant opportunity to supply to the remote markets by supplying 
off grid solar systems and solar PV products for lighting, electricity and heating purposes. 
 

Development of Power Plants 

The governments in India and China have set-up ambitious targets totaling 70GW installed 
capacity for Solar Energy by 2020. The plants are being set up by private players through 
tender process with the contracts going to the lowest bidders. Thus, services on the focus on 
design, operation, and efficiency of systems will be in demand. 
 
Emerging Sectors 

The development of support industry such as inverters and balance of plant equipment is 
emerging in Asia.  
 

Legislation362 

China 

Targets and Policies 
• The 12th 5 year plan- 11.4% by 2015, 20% target of renewables by 2020;  
• 50 GW of solar power by 2020,15GW by 2015,  
• Reduced CIT, FIT 
• Cheaper credit lines through public sector banks – preferred for development of local 

content 
• Golden Sun Program of PRC – subsidy for PV demonstration projects for new 

technologies (2009) 
•  Solar Roof Program – demonstration projects to develop local market (2009) 

 

India 

Targets and Policies 
• National Solar Mission (NSM) to install 20GW by 2022 of solar power.  

o Feed-in-Tariff (FiT) decided by Central Energy Regulatory Committee.  
o Buyback of Power by central utility.  
o Regulations on Local content 

• Renewable Purchase Obligations (RPO) target of 3% by 2020 further supported by 
renewable energy certificate(REC) mechanism under NSM  

                                                                 
362
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• Subsidies, tax incentives and efficient approval mechanisms to facilitate manufacturing 
in India 

• CSP has recently been exempted from environmental clearance 
• Additional schemes (such as Small Solar and Solar Roof –top programme) to promote 

small scale solar development  
 

Japan 

Targets and Policies 
• 5% and 10% of domestic primary energy from PV by 2050; 35 TWh (126 PJ) for the 

reference scenario and 89 TWh (320 PJ) for the advanced scenario in 2050 
• Reinstatement of Japan’s residential incentive programme 
• Introduction of net metering 
• Proposed FIT  
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Australia 

Market Size 

With the highest solar radiation per square meter of all continents, Long-term growth in the 
Australian market is expected and in the short term, an addition of around 1GW is expected till 
2015. 
 
Australia’s PV market grew four times (by 380MW) in 2010 as compared to 2009 and more 
than doubled in 2011 to reach a capacity of 1.200MW by the end of 2011. Solar PV alone 
constitutes 2,3% of total clean energy generation in the country. More than 70% of the PV is 
off grid at remote homes, farms etc. Currently, there are a total of 27 operational and 13 
under development plants.  
 
According to IEA, CSP could provide Australia with 40% of its total energy. Despite the 
potential, The Solar CSP market in Australia has not really took off yet due to lack of long term 
supporting government policies.363 
 

Figure 72 – Australia Cumulative Solar Installed Capacity 

 
Source: MEC Intelligence Analysis 

 
Pricing Trends 

• The increasing uptake of solar power has helped to drive down the cost for consumers. 
Solar PV is expected to reach the cost of grid electricity towards 2015. 
 

Trends and Drivers 

• Abundant natural resource, a renewable energy target and government support has 
helped growth in Australia.  

• At the policy level, in the past year the grant for Solar Flagships Program was cut down 
and FIT was rolled back in New South Wales abruptly as they were considered very 
high as compared to the cost of the technologies at that time.  

•  Growth of the market in the future is largely dependent on the government getting 
the policies and financial incentives right. 

• Solar power is an attractive substitution for peak power —which is currently sold at 
25-30c/kWh. Comparatively, solar energy is at 10-15c/Kwh. 
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• A joint-project between The Commonwealth Scientific and Industrial Research 
Organisation (CSIRO), Thermax Ltd and the University of New South Wales (UNSW) is 
going on to develop a thermoelectric generator for application in a concentrated solar 
thermal topping cycle. CSIRO is working on central receiver technology using air as the 
working fluid 

 

Legislation 

Target:  

 20% by renewables by 2020; plans to build a 1.000 MW by 2015 under the Solar 
Flagship’s Program  

 
Incentives and Policies: 

• Solar Flagships Program: (part of $5,1 billion Clean Energy initiative) 
• Aims to create an additional 1000MW of solar generation capacity over four 

plants 
• $1,5 billion over 6 years (reduced by $220m in May, 2011) 
• Competitive funding for the four solar energy plants;  
• Round 1 players announced in June, 2011 
• Round 2 results to be announced, plant commissioning expected to be 

completed by December, 2015  
• Australian Solar Institute: Competitive Grants Program to support  solar researchers; 

$150 million over 4 years ( Round 2 in progress)  
• Solar Cities (2005-2013): $88,7 million to find effective energy management for 

communities and to analyze the barriers ; Solar Cities are Adelaide, Alice, Springs, 
Blacktown, Centra, Victoria, Moreland, Perth, Townsville;  

• National Solar Schools: Competitive Grants Program Systems, to allow schools to 
generate electricity from renewable sources , Grant: >2kW up to $50.000 and Systems 
<2kW up to $30.000 

• Clean energy Trade and Investment Strategy(announced in 2009-2010); $14,9m to be 
spent in three years  to attract investment into Australia’s clean energy sector  and 
assist domestic companies to access international markets  

• Australian Capital Territory (ACT) expanded the existing FIT for rooftop solar PV so it 
also applies to 30–200 kW grid-connected generation systems, up to a total installed 
capacity cap of 240 MW. 

• Focus has been on grant based schemes; FIT for commercial scale renewable energy 
generation expected  legislation expected soon to be announced soon by the ACT 
government 

• Various schemes are present at the State level but some like the FIT scheme set up in 
New South Wales have run into trouble and have been cut back because of cost 
ineffectiveness  
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Europe 

Market Size 

Europe is the world’s largest solar market and constitutes almost 80% of the global PV capacity 
and more than 55% of the global CSP capacity as of 2011. Even though growth is expected to 
decrease in EU, it will be one of the largest markets at almost 110GW in 2016 growing at a 
CAGR of around 16% from 2011-2016. 
 

 
More than 75% of new capacity of PV added in 2011 was in Europe. At 25GW, Germany is 
currently the world’s largest PV market (44% of world market share and generates 3% of its 
electricity from PV), followed by Italy at 12.5GW, Spain at 4.2GW, France at 2.5GW. Italy, 
France, Spain, Czech Republic, Belgium, Greece are scaling up and Eastern European countries 
and the UK are emerging markets for PV. 
 
For CSP, Spain is the world’s largest market with around 730 MW installed capacity. Spain 
added 9 plants in 2010 and has 548MW under construction and 3909 MW planned capacity. 
Spain currently has 21 plants online, 27 under construction, and 13 fully licensed facilities,  the 
result of which will be an estimated installed capacity of  around 2.5 GW by the end of 
2013.There are no other major players in EU for CSP. Germany constitutes 1.3% of the installed 
global capacity today. Greece and Italy have 50 and 28MW planned respectively. 364 

 

Pricing Trends 

• European Photovoltaic Industry Association (EPIA) estimated that worldwide, the 
range of Levelised Cost of Energy (LCOE) for large ground-mounted PV, in 2010, was 
approximately $0,16–$0,38 per kWh 

• Northern Europe, which receives around 1.000 kWh/m2 of sunlight, the PV LCOE range 
is around $0,38 per kWh; Southern Europe, which receives around 1.900 kWh/m2 of 
sunlight, has an LCOE of $0,20 per kWh 365  

  

                                                                 
364

 European Photovoltaic Industry Association (EPIA), “Global Market Outlook for Photovoltaic until 2015” , 2011 
365

 US DoE, “Solar Technologies Market Report 2010”, 2011  

Figure 73 – Europe Cumulative Solar Installed Capacity  

 
Source: MEC Intelligence Analysis based on HSBC, EPIA, NREL, and IEA roadmaps 
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Stakeholder Analysis 

The industry value chain comprises of Utility Companies, Project Development companies, 
Equipment and component suppliers, Financial Authorities, and Government authorities. 
The government authorities allocate funds to finance the development of the sector. European 
developers develop solar farms and sell them to utilities and investors who derive a cash flow 
from the government financed incentives. The developers are responsible for decision-making 
on the procurement of components in the solar power plants.366 
 
Key Stakeholders 

The key stakeholders in Europe are: 
 

Table 27 – Key European Solar Stakeholders 

Source: Various industry report and web articles 

 
 
Competitors and New Entrants 

• The total manufacturing capacity of Solar PV modules has not kept pace with the 
development of the market. By 2010, Europe produced 3GW of solar modules but had 
a market for nearly 14GW of solar PV supply. However, the industry is well developed 
in the up-stream and downstream segments and contributes nearly 40% of the value-
add to the module as well as strong position in the balance of plant and project 
development.  

• The German PV industry (followed by Italy) is the European hub for module 
manufacturing, R&D, project developers, and suppliers on back of being the largest 
Solar Market globally and attractive incentives. The industry exists in clusters close to 
key 367 

• As a response to competition in module manufacturing, the European companies 
increasingly focus on premium products directed towards the private user market, 
lowering the total cost of the systems through proximity to market and experience in 
manufacturing, supply-chain industrialization, and extensive focus on R&D on systems, 
materials, systems and applications such as CPV, BIPV368 

 

                                                                 
366

 Joint Research Centre (JRC), “PV Status Report”, 2011  
367

 Germany Trade & Invest, “Renewable Energy in Germany”, 2011;  
368

 EPIA and JRC 

Country Government Stakeholder Developer/Utility 

Spain  National Energy Committee (CNE) 

 Cabinet of Ministers through Royal 

Decrees 
 Ministry of Industry, Tourism, and Culture 

 Abengoa 

 Acciona 

 Areva 

 Seimens 

 Solar millenium  

 Ferrostaal  

 Fichtner 

 Grupo Ibereólica 

 Iberdrola Renovables 

Germany  Federal Ministry for the Environment, 

Nature Conservation and Nuclear Safety 
(BMU) 

 Federal Ministry  for Economics and Labor 

(BMWA) 

Italy  Ministry of Economic Development 

 Ministry for Environment, Territory and 

Sea 

 Gestore dei Servizi Energetici  
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The key players in the industry are: 
• Abengoa 
• Acciona 
• Areva 
• Siemens 
• Solar millennium  
• Ferrostaal (Germany) 
• Fichtner (Germany) 
• Grupo Ibereólica (Spain) 
• Iberdrola Renovables (Spain) 

 
Barriers to Entry 

The market in Europe is open to competition and players globally to enable reduction of cost 
of technology. 
 

Trends and Drivers369 

• Target of zero emission of greenhouse gas by 2050 in EU, government support, various 
legislative and financial schemes like Feed-in-Tariff (FiT), the Royal Decrees have driven 
the solar growth story in Europe.  

• The recent suspension of FiT in Spain will affect setting up of new plants as some 
projects might be pulled out and construction is likely to see a downturn in the next 
five years.  

• Cuts in FiT s in various countries like Italy, Germany are also likely to slow the growth 
of the growth of the market in the next five years. Further growth might depend on 
the new frameworks which come up and Eastern Europe.  

• The European solar market has a growth in utility scale PV projects and residential 
roof-top projects with CSP projects gaining market share in the Southern Europe. The 
technology market remains highly dynamic with capacity expansion being seen in thin-
film, CPV and CSP technologies.  

• Spanish industry is the leader in the world in CSP plant design and operation with more 
than 80 active firms. Molten salt technology inclusion is a growing trend as seen with 
Bass and Yara of Spain  

 
Decision Making Process370 
The market in Europe is comprised of residential and non-residential customers. Governments 
in Europe provide Feed-in-Tariffs along with access to grid. 
 
For residential customers, the tariff is higher as compared to that for utilities. The decision 
making criteria for private developers is quality and performance and they constitute the 
largest segment of the market. The decision criteria for non-residential customers including 
farmers, utility, and commercial players is the lowest cost. As a cumulative, non-residential 
customer are almost twice the residential customers. 
The policy structure is based on encouraging competition, and, the access is open to players 
across the world. 
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 Various News Articles and Industry Interviews 
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 Joint Research Centre (JRC), “PV Status Report”, 2011; Emerging Energy, “Europe Solar PV Markets and Strategies 2011”, 2011; Cleantec h 2011- 

The Israel Trade Fairs and Convention Center TEL AVIV, “The R&D activity on PV in Italy: ENEA activities”, 2011  
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The Feed-in-Tariffs are modified annually to promote competitiveness in the Industry. 
However, over the last 3 years the price of solar modules has declined significantly, and 
coupled with economic uncertainty have led to freeze or partial roll back of subsidies in the 
Key markets of Europe. 
 
Nevertheless, the market for solar farms has been an attractive market for utilities that have 
used their core competencies to build plants and sell them to utilities and developers.  
 
Key Challenges 

Economic and Financial Crisis 

The rollback of the government subsidies has led to decline into the potential of the market. 
Addition of new capacity in the market has reduced significantly due to the scaling down and 
suspension of plans and subsidies from the key markets of Spain and Germany.  
 
Legislation371 

Spain 

• Overall target of 20.8% from RES by 2020 
• FiT by Ministry of Energy and Mines: 

o €0.298/kWh (rooftop ≤20kWp), €0.209/kWh (rooftop >20kWp), €0.138/kWh 
(ground-mounted) 

o  Power plant limit size: Rooftop 2MWp; ground-mounted 10MWp 
o  Contract duration: 25 years 
o Cap: 481MWp (2010) 

• Quotas- average annual installed capacity of 500MW  
• FiT has been suspended by the government in January 2012(not retroactive in nature),  
• Operating subsidies are also provided 

 

Germany 

• Overall Target: 35% electricity from RES by 2020, 50% by 2030  
• German Renewable Energy Law (enacted in January 2012) to set RES targets 
• FiT: 

o €0.21 - €0.28/kWh depending on type/size 
o Quick application process 
o Contract duration: 20 years 
o No cap 

• FiT cuts of almost 30% announced in February still in discussion ; expected to be set in 
April, 2012 

• In 2010, BMU and BMBF initiated the Innovation Alliance PV. Under this scheme R&D 
projects will be funded which support a significant reduction of PV production costs in 
order to enhance the competitiveness of Germany’s industry  
 

Italy 

• Overall Target: 17% energy from RES by 2020 
•  FiT by Ministry of Economic Development /Ministry of Environment and Territory: 

                                                                 
371
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o €0,191 - €0,320/kWh depending on size/type 
o Degression monthly; 2012 half-yearly 
o Contract duration: 20 years 
o FIT budget limit for large plants (roof-top >1MWp; ground-mounted >200kWp) 

of €560m (~2,6GWp) between 1June2011 -31Dec2012 
o 10% bonus if >60% of system value (excl. installation) are EU products 
o Recent reductions in FiT announced 

• Net metering called Conto Energia  
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North America 

Market Size 

The USA is expected to be one of the largest solar markets in the coming 5 years and will 
continue to see high growth growing to more than 50GW by 2020. 
 
Currently, the USA is the 5th largest market in the world for PV and 2nd largest for CSP. It had 
more than 4,2GW of installed PV capacity by the end of 2011, with almost 30% of this coming 
from California and an installed CSP capacity of more than 500 MW. In 2011 alone, 1GW solar 
capacity was added, the largest in the US history, with almost half of this coming from 
California, majority of this comprising of utility-scale projects.  
 
While no CSP plants were commissioned in 2011, US had 57% market share of the global CSP 
planned projects. More than 1.100MW is under construction with more than 6GW in pipeline. 
A total of 6,1GW of PV projects with PPAs are under contract and are expected to be 
completed by 2014 with another 10GW of PV projects announced.  There is focus on projects 
in the southwest US because of high direct beam solar resource and a growing demand for 
power. 372 
 
Canada has 500MW of installed PV capacity at the end of 2011. 20 solar PV projects of a total  
of 200MW have been assigned to a San Francisco based developer Recurrent Energy. 373 
 
Mexico has a huge untapped solar potential. Currently, there are no operational CSP plants in 
Mexico and Solar PV is currently used for small scale applications like water pumping, 
electricity in rural areas, residential sectors etc. Total installed capacity is 32MW, mostly from 
off-grid PV. A combined cycle gas turbine plant of 465 MW with 12MW parabolic trough 
station is likely to be completed in 2013 in Sonora. Baja Cali fornia in Mexico has 5 GW of solar 
thermal generation capacity and has the potential to generate 11,6 GWh of solar electricity 
annually.374 
 

Figure 74 – North America Cumulative Solar Installed Capacity  

 
Source: MEC Intelligence Analysis 
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 European Photovoltaic Industry Association (EPIA), “Global Market Outlook for Photovoltaic until 2015”, 2011, SEIA, “US Solar Market Insight – 
Executive Summary”, 2011 and MEC Intelligence Analysis  
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Pricing Trends 

• Levelised Cost of Energy (LCOE) for PV systems in U.S. cities range from about 
$0,17/kWh to $0,27/kWh in residential systems, $0,17/kWh to $0,27/kWh in 
commercial systems, and $0,09/kWh to $0,12/kWh for utility-scale systems (calculated 
with the federal ITC) depending on the quality of the solar resource. In the same 
region, the LCOE of residential or commercial PV systems is lower that of utility scale 
systems because installed and O&M costs decrease with increase in size and larger, 
optimized plants can generate electricity more efficiently.  

• Drop in module prices seen was $1,40/W (2008-1010) while drop in non-module prices 
was $2,30/W (1998-2010). 

• Average Installed costs of small scale residential PV systems in the US $6,90/W, higher 
than Germany ($4,20/W). Costs in US also vary across states (from $6,30/W in New 
Hampshire to $8,40/W in Utah) because of factors like labor costs, regulatory and 
administrative compliance costs etc.  

• In 2010, price of  PV systems using thin-film modules was greater than, on average, 
systems using crystalline technology (a difference of $0,90/W in the <10 kW size range 
and $1,10/W in the 10–100-kW range).375 

 
Stakeholder Analysis 

The Solar market is primarily financed by the Government through tax breaks and incentives. 
However, as in Europe, developers build farms and sell them to investors. Recent deals have 
been secured by Google and Warren Buffet. 
 
Key Stakeholders376 

Table 28 - Key North American Solar Stakeholders 

 
Source: Various Industry report and web articles 

 
Competitors and New Entrants 

• USA industry is under consolidation phase with a number of manufacturers closing 
down as they are unable to support demand at low prices. Recently, in order to 
support the industry the government has placed custom duties on the Chinese 
manufacturers and the competition in the industry will change.  

                                                                 
375

 US DoE, “Solar Technologies Market Report 2010”, 2011  
376

 IEA IRENA Database, Various News Articles and Industry Sources  

Country Government Stakeholder Developer/Utility 
U.S.  U.S. Department of Energy (DOE) 

 U.S. Environmental Protection Agency 

(EPA) 

 U.S. Department of Labor (DOL) 

 U.S. Department of Defense (DOD) 

 U.S. Department of Housing and 

Urban Development (HUD) 
 U.S. Department of the Interior (DOI) 

 U.S. General Services Administration 

(GSA) 

 Arizona Public Service (APS) 

 CPS Energy 

 El Paso Electric (EPE) 

 Florida Power & Light (FP&L) 

 NV Energy 

 Pacific Gas & Electric (PG&E) 

 Salt River Project (SRP) 

 San Diego Gas & Electric (SDG&E) 

 Southern California Edison (SCE) 

 Tucson Electric Power (TEP) 

 Xcel Energy (Public Service 

Company of Colorado) 
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• The Balance of Plant market is growing with the growth in the US PV market. The 
inverter market is a key attractive market in the US.  

 
Trends and Drivers 

• The government quota for renewable energy, declining panel prices , excellent solar 
resource (1.350–2.500 kWh/m2/year), large land suitable for both PV and CSP, federal 
policies and incentives, state level mandates and regulations and higher than average 
electricity prices will continue to aid growth in the US. There is more than 6 billion sq. 
meter roof space potential for PV on underutilized estate like airports, freeway 
margins parking structures etc. for PV and 8.700 sq. miles in south western states for 
CSP.  

• Mexico’s huge potential in terms of natural resource, proximity to the US and rising 
energy demand are some reasons the market might see growth in the future. 
Domestic reserves of oil and gas, state control over energy sector, lack of enough 
financial and political incentives have been the primary reasons of slow growth of solar 
so far.  One of the largest solar plants in Latin America(396 MW) received financial 
approval and is coming up in La Ventosa, Oaxaca state in Mexico  

• USA added more than 1GW of Solar PV capacity in 2011 compared to 57MW for Solar 
CSP. Although, there is 6GW of solar CSP pipeline (with 4GW having Power Purchase 
Agreements), switching of nearly 2GW of Solar CSP to PV capacity due to economic 
makes the technology uptake uncertain.  

• In line, with the booming market for solar energy the utility scale and non-residential 
inverters manufacturing market is also growing as they are not easy to transport from 
low cost countries. At the same time, distributed optimization which includes DC 
inverters, micro inverters, and optimisers is getting popular with companies planning 
to invest in the technology 

 
Decision Making Process377 

• The projects are developed by three types of players – utilities, residential, and non-
commercial. The utilities and non-commercial customers are highly price sensitive, 
whereas, residential customers are focused on performance and reliability.  

• The residential and non-commercial players prefer to develop solar PV systems 
through PPAs (Power Purchase Agreement), where the property owners host the 
system and pay for the power produced by the system at a lower rate than utility 
(which increases with time). This allows them to skip paying for the upfront costs and 
O&M costs and the PPA provider earns the cash flow and other financial incentives.  
Other ways to finance solar PV for the residential and non-residential consumers 
include Solar leasing program and PACE program where the owner pays for the lease 
of solar PV system, or, as a tax on property but does not pay up-front costs. 

• Utilities sign PPA agreements with developers and have also started to prefer owning 
the assets themselves as Investment Tax Credits have become attractive for them due 
to recent changes. A steady cash flow from the incentives provided by the government 
has created this as an asset class financed by investors. 

• Canada has requirement for 60% domestic content for projects built from 2011 
onwards. The current market is in Ontario and the Government is developing policies 
for the federal government. 
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Legislation378
 

 

Table 29 - Key North American Solar Policies 

Country Ambition Legislative/execution support 

U.S. 

• 2 scenarios being 
explored: 
• 10% solar target 

of 180 GW PV 

(120 GW central, 
60 GW 
dis tributed) 

• 20% solar target 
of 300 GW PV 
(200 GW central, 
100 GW 

dis tributed) 

• Various incentives at the federal and state level are 
offered, the most common being: personal and 

corporate tax exemptions, sales tax exemptions for 
renewable investments, property tax exemptions, 
loan programs and grants, buy-down programmes, 

industry support, RPS 
• IPPs  and unregulated utilities have an advantage 

under the national Defense Authorization Act for 
Fiscal year 2012 as  they are exempt from 
normalization accounting rules 

• Pol icies, loan guarantees are currently under  
discussion in the United States 

• Currently, the policy measures are pending for 
extension in the Senate. The uncertainty in the market 
wi l l likely impact the growth of the market and keep it 
around 75GW installed capacity by 2020 

    

Other Solar Programmes: 
• Solar America Initiative(2207-2009), which a ims at 

making PV cost competitive with other conventional 

sources by 2015 
• Solar Energy Technologies Program(SETP)- to develop 

cost competitive solar energy systems in US (more 

than $170 mi llion spent every year)  

Canada 
• 15 GW by 2020 

(Federal Target) 

• Feed in Tariff in the Province of Ontario  
• Net metering rules in nine Canadian provinces  
• Sales Tax Exemptions and Renewable Energy Funds in 

two provinces (Ontario Emerging Technologies Fund 
and the Ontario Power Authority Technology 
Development Fund) 

• Micro grid regulations in one domain 
• Minimum Purchase price in one domain 

Mexico  
• 35% energy through 

renewables by the 
end of 2024  

• National Energy Strategy (2010-2024) to increase the 
use of clean technologies and diversify the energy mix  

• Law for the Development of Renewable Energy and 
Energy Transition Financing 

• $158 mi l lion research grants being offered by 
Germany to work with the Latin American State on a 
two year scientific training program to develop 

renewable energy and focus in other measures to 
handle cl imate change   

• Solar i s not yet a  priority area 

 
Source: IEA IRENA Database and Various News Articles 
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South America 

Though, South America has good resources, solar industry is not a priority area. Brazil is the 
only country with a planned target of 600MW target by 2020. Argentina, Nicaragua, Uruguay, 
and Dominican Republic, Chile had incentives, however, they were not attractive enough379. 
 
Market Size 

Currently, there is only 20 MW of solar energy in Brazil and most of it is off -grid and focus is on 
small scale projects. There are recent report that Brazil is considering introduction of tax 
credits and power buy back policy to support solar industry.  
 
The markets in South America is largely unsubsidised, however, the high resource potential of 
solar technology in the markets is highly attractive especially for West Arge ntina and Chile. The 
cumulative installed capacity in South America is estimated to reach between 150MW to 
400MW by 2016.380 
 
Recently, First Solar deployed a senior executive to explore ways of expansion into Chile and 
other similar emerging markets which do not have good subsidies but high potential. 
 
Further, there are small demonstration projects across South America such as: 

• Shanghai based Sky holdings is looking to develop a solar project in the weste rn 
province of San Juan using $70 million. 

• Abengoa developing first CSP plant in Chile (in Atacama Desert) based on Parabolic 
Trough Technology. 

• Brazil-SkyFuel and  Braxenergy have signed will bring concentrating solar power (CSP) 
to the Brazilian market by deploying it in conjunction with biomass 

 

Key Drivers 

• The increased electricity demand and high cost of energy have led to focus on 

renewable energy. However, the focus is on developing bioenergy, wind, and hydro 

resources –which are abundant and cheaper as compared to solar energy in South 

America 

 
 
 
  

                                                                 
379

 Ernst and Young, “Renewable Energy Country Attractiveness Indices”, 2012; Solar Novus Today, "Explore Chile's Renewable Energy Potential", 
2012; Recharge News, "SkyFuel, Braxenergy to Link CSP Plants with Biomass in Brazil", 2011  
380
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Solar Energy Market Assessment 
 

Solar Energy – Market Assessment 

Assessment 
Criteria 

Attractiveness 

Explanation 

Africa Asia Australia Europe 
North 
America 

South 
America 

Government 

Support 

 

 The gov ernment priority  in dev eloping 
renewable solar as an energy  resource 

has been giv en v ery  high priority  in Asia, 

Europe and North America. 

Addressable 
Market 

 

 Currently , market exists primarily  in Asia, 

Europe and North America. Rest areas 
are dev eloping policy  support f or the 

market hence the addressable market 

during the next 5 y ears remain low. 

Solution 

Attractiveness 

 

 Australia, Af rica, and Asia hav e large 
supply  of  solar radiation. Howev er, the 

f inancial incentiv es and av ailability  of  
alternativ e renewable energy  sources 

determine the ov erall solution 

attractiv eness. In this regard, the use of  

solar is highly  attractiv e in Asia. In 
Australia and Af rica the solutions are 

attractiv e but lack adequate policy  

support f or dev elopment of  the industry . 

Five-Year 
Market Growth 
Potential 

 

 China and India hav e Ambitious political 

target to add 70 GW of  growth by  2020.  

 Other regions are expected to experience 
moderate growth in their plans. 

Market 

Accessibility 

 

 The market in most regions has some 
nominal restrictions to protect the local 

industry  such as domestic content and 
f av orable subsidies. In Asia, particularly  

China and Japan hav e a strong 

pref erence f or local play ers 

Profit 
Opportunity 

 

 Strong presence of  Chinese play ers 
across all continents restricts the prof it 

opportunity  due to competition on price 

 The maturity  dev elopment  of  the industry  

in North America and Europe restrict the 
prof it opportunity  as compared to newly  

dev eloping markets of  Asia 
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Solar Energy Market Opportunities 
 

 
 

                                                                 
 
 
382

 IREC USA, ”Annual Trends Report”, 2011  

No. Opportunity Regions 
Key “government” 

stakeholders 

Political 
target in 
2020 

Planned 

development
381

 

Growth 

(2012-2016) 

1. 

Asia Market – China, India 
have targets to install up to 

70GW of electricity in the 
market. 

Western 
China, 

Southern 
China, 
Western 

India,  

Ministry of New and 
Renewable Energy 

Gujarat Energy 
Development Agency 
Rajasthan Renewable 

Energy Corporation 
NDRC, Ningxia, Qinghai 

 

50GW – 
China 

20 GW - 
India 

Feed-in-Tariffs and 
Tax Incentives 

Nearly, 15 
GW of 

capacity 
addition by 
2016. 

2. 

North Africa and the Middle 
East potential of 

Concentrated Solar Power 
capacity is almost 100 times 
present electricity 

consumption in Europe and 
the MENA region.  

However, institutional 
problems and lack of 
incentives have led to 

under development of the 
market. 

 

Algeria, 
Tunisia, 

South 
Africa, 
Saudi 

Arabia, 
Mauritius 

Ministry of Energy for 
Countries in North Africa, 

South Africa Ministry of 
Energy 

- In North Africa, 
Desertec has formed 

a plan to export solar 
generated electricity 
to Europe. South 

Africa government 
has also announced 

tariffs to support the 
industry 

Nearly 1 
GW 

addition 
over the 
four years. 

3. 

American policies to 
support deployment of 

Solar Energy. 
382

 

California, 
Arizona, 

Colorado, 
New 
Jersey, 

D.C., New 
York, 

Texas, 
Florida 

State Energy Authorities, 
DoE, and utilities  

- Federal and state tax 
and cash incentives 

are provided 

Nearly 
10GW of 

new solar 
capacity can 
be added 

during the 
period 

2012-16 is 
to be added 
in the US 

4. 

Europe market has huge 
potential but the policy 

suspension and roll back in 
recent years have reduced 
the short term growth 

prospects as investors are 
uncertain on the 

development of the 
market. The rapid fall in 
price will compensate on 

the subsidies provided and 
will lead to the growth in 
the market. 

Eastern Europe has 
emerged as one of the 

attractive destinations for 
Solar PV markets. 

Italy, 
Germany, 

Czech 
Republic, 
Slovenia, 

Slovakia 
and 

Croatia 

National Energy 
Departments under the 

Ministry of Energy  

20% from 
RES by 2020 

Feed-In-Tariffs Nearly, 3 
GW of solar 

capacity is 
expected to 
be added 

over the 
coming 5  

years. 
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Geothermal 
Geothermal energy refers to thermal energy inside the earth. Its source is the original 
foundation of the planet and the radioactive decay of minerals. The temperature difference 
between the core and the surface of the earth drives the heat upwards. This heat is used for 
generating electricity and can also be used directly for heating. This analysis focuses on 
geothermal power and the various existing and upcoming technologies used for generating 
electricity through geothermal energy.  
 
Geothermal energy has long term potential of providing safe, clean, base-load energy at high 
capacity factors and will also help to reduce greenhouse emissions. Emission intensity of a 
geothermal plant is 1/8th of a conventional coal fired plant. It requires minimal land and 
freshwater and is a reliable and sustainable source of energy. 
 
As of 2010, geothermal is used for power generation in almost 24 countries while the direct 
use is in 70 countries. This analysis primarily focuses on the geothermal power plants. 
 

Technology 
There are two main types of geothermal technologies present today. Geothermal energy can 
be extracted from      

 Hydrothermal reservoirs with naturally high permeability  
 EGS (Enhanced or engineered geothermal system)-type reservoirs with artificial fluid 

pathways. It requires stimulation of subsurface regions which have a high enough 
temperature for effective utilization and heat is extracted by circulation water through 
the reservoir. 

 
The technology used for electricity generation from hydrothermal reservoir is mature but the 
technology used in EGS is still in demonstration phase. 
 

Power Plants 

There are two types of geothermal plants used today- steam condensing turbines and binary 
cycle units.  
 

Steam condensing turbines  

Steam condensing turbines are used at sites with intermediate- and high-temperature 
resources (≥150°C). The turbines are installed in two types of plants - in flash or dry-steam 
plants. The basic difference between a flash plant and a dry-steam plant is that a dry-steam 
plant does not require brine separation, and hence, has a simpler and cheaper design. The size 
of the power unit generally ranges from 20 to 110 MW. 
 

Binary-cycle plants 

Binary-cycle plants, typically Organic Rankine Cycle (ORC) units are used to extract heat from 
low- and intermediate-temperature geothermal fluids (generally from 70 to 170°C), from 
hydrothermal- and EGS-type reservoirs. These are also more complex than condensing plants 
because the geothermal fluid (water, steam or both) passes through a heat exchanger heating 
another working fluid. This working fluid, which has a low boiling point, vaporizes, drives a 
turbine, and then is air cooled or condensed with water. Binary plants are mostly of a few MW 
in capacity. 
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Combined or hybrid plants also exist. These comprise two or more of the above basic types. 
This is done mostly to improve versatility, increase overall thermal efficiency, improve load-
following capability, and efficiently cover a wide resource temperature range.  
Dry steam plants are the oldest and are 1/4th of installed capacity, flash steam are 2/3rd of 
installed capacity. Binary cycle plants are the maximum plants being constructed today. 
 

Global 
Trends 

• The technology has high initial costs, low operating and maintenance costs (no fuel 
required so not subject to fuel price fluctuation). Capital costs of a greenfield 
geothermal electricity development ranged from $ 2.000/kW to $ 4.000/kW for flash 
plant developments and $ 2.400/kW to $ 5.900/kW for binary developments. O&M 
costs range from $ 9/MWh (large flash, binary in New Zealand) to $ 25/MWh (small 
binary in USA), excluding well replacement drilling costs. 383 

• Costs for binary plants will decrease as capacity increases, expected to become 
competitive by 2030; flash plants between 2020 and 2030. Binary Cycle plants are the 
fastest growing. They constitute 44% share of all plants and 11% share of total 
installed capacity. 

• Countries such as Australia, China, Germany, Iceland, Italy, Japan, and the US are 
helping develop and finance projects throughout the world. They are also provid ing 
support technologically and governments are financing surveys etc. in other countries. 

• The number of countries considering or developing projects in geothermal power 
sector increased from 46 countries in 2007 to 70 countries in 2010. Maximum growth 
in projects under development in Europe (from 10 countries in 2007 to 24 countries in 
2010) and Africa (6 in 2007 to 11 in 2010). 384 

• Increasing need of renewable energy, energy security, RPS and carbon policies, CDM 
are the major drivers for growth. Government policies (such as feed-in tariffs), which 
make higher-risk and higher-cost projects more feasible.385 

• EGS technologies, or enhanced geothermal systems, maybe important for long term 
growth and  are being developed in a number of countries including Australi a, France, 
Germany, the United Kingdom and the US; higher RD&D is required to ensure EGS 
becomes commercially viable by 2030.386 

• Advanced technologies for offshore, geo-pressured and super-critical (or even magma) 
resources could unlock a huge additional resource base.  

• Focus on increasing environmental sustainability of geothermal power plants 
increasing. 

 

Market Size 

The global geothermal installed power capacity as of 2010 is 10.796 MW. The total installed 
capacity for geothermal is expected to grow to 17,5 GW by 2016 growing at CAGR of 6,7% 
from 2007-2016.  
 

                                                                 
383

 IEA, “Geothermal Roadmap”, 2011  
384

 IEA, “Geothermal Roadmap”, 2011 and GEA, “GEA International Market Report”, 2010  
385

 Emerging Energy, “Geothermal Report”, 2011 and Businesswire, “Global Geothermal Energy Market 2010-14”, 2010 
386

 IEA, “Geothermal Roadmap”, 2011 , Emerging Energy, “Geothermal Report”, 2011 and Businesswire,  and GEA, “GEA International Market Report”, 
2010 
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Approximately, 42% of this capacity is in North America, followed by Asia (35%) and Europe 
(~15%). The top five countries by installed capacity are the US, the Philippines, Indonesia, 
Mexico and Italy. 387 
 
Geothermal provides for more than 10% of the electricity supply in 6 countries.  

 

Figure 75 - Cumulative Capacity Addition – Geothermal – 2007-16 (GW) 

 
Source: MEC Intelligence Analysis based on political targets, number of projects under development and forecasts by GEA. 

 
The total market value is expected to grow to $5,4 billion/ annum from $1,28 billion/per 
annum in 2008 at a CAGR of 20%. 
 
 

 Figure 76 - Annual Market Value – Geothermal – 2007-16 ($ Millions) 
 

 
 

Source: MEC Intelligence based on the global market size calculations, capital cost estimates for flash and binary plant by IEA.  
 

 

                                                                 
387

 Geothermal Energy Association, “International Market Report”, 2011 
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Regional 

Africa 

Market Size388 
The African continent has large natural geothermal resource, especially along the East African 
Rift Valley System, where the estimated natural geothermal potential is 7GW. The African 
market thus has huge potential and could see growth owing to regional support and 
international financial and development aid. 
 
Currently, the geothermal market is present only in two countries- Kenya with an installed 
capacity of 167 MW and Ethiopia with an installed capacity of 7,3MW as of 2010. 
 

Major Developments 

 In Kenya, the government aims to have 4GW of geothermal capacity by 2030. In 2012, 
geothermal capacity could reach 490MW. The growth is expected to continue owing to 
the strong supported by the current government to the extraction of geothermal 
sources for generating reliable electricity.  The country recently signed the following 
deals Toyota Tsusho Corp (Japan) and Hyundai Engineering Co. (Korea) to develop 140 
MW geothermal capacities to be added in 2014 in the Olkaria region of Kenya. The 
company had earlier awarded contract to Mitsubishi Corp.389 

 In Ethiopia, less than 1% of the total electricity comes from geothermal as of 2010. The 
potential of the country is estimated at 5GW. It has designed a fifteen year exploration 
and development strategy wherein it encourages foreign and private participation. 
Exploration and feasibility studies have been carried out at various regions in the 
country.  

 The African Rift Valley Geothermal Development Facility (ARGeo) is working with the 
help of UNEP, World Bank and Global Environmental Facility. It assists six member 
countries, Djibouti, Eritrea, Ethiopia, Kenya, Tanzania, and Uganda and aims to 
decrease the risk associated with geothermal projects, and hence, increase the pace of 
geothermal development in these countries. 

 Finance, however, still remains a problem in the development of this resource across 
countries with potential to develop the technology. 

 
Legislation 

Kenya  

 Feed-In Tariffs For Renewable Energy Resource Generated Electricity (2008, Revised to 
include Geothermal in 2010) 

 Fixed tariff not exceeding $0,085 per kWh supplied to the grid. Tariff will apply to the 
first 500 MW geothermal capacities developed under policy, for geothermal power 
plants not exceeding 70 MW, for twenty years.  

                                                                 
388

 IRENA, “Prospects for the African Power Sector” 
389

 Oil Price, ”Kenya To Investigate Potential Of Geothermal Power”, 2011  



GEOTHERMAL ENERGY 
 

 

  

THE GLOBAL CLEANTECH REPORT 2012   295 
   
   

 

Asia 

Market Size 

The Asian geothermal market is the second largest after North America and contributes 34,6% 
to the global market share with an installed capacity of 3.737 MW in 2010. The top three 
markets in Asia are Philippines, Indonesia and Japan with an installed capacity of 1966 MW, 
1.189 MW and 502MW contribute almost 98% of the total Asian market as of 2010.390 
 
The Philippines is the second highest producer of geothermal electricity in the world. 18% of 
its total electricity comes from geothermal. Untapped geothermal potential is estimated at 
26.000MW. The government hopes to reach an installed capacity of 3.100 MW by 2020.391 By 
2016, the installed capacity is expected to grow to 2.583MW at a CAGR of 3,13% from 2007-
2016. 
 
With a current installed capacity of 1.189MW in 2010, Indonesia is the third highest producer 
of geothermal in the world and contributes 32% to Asia’s total share and 11% to the global 
share. It has a potential of 28.100MW and is said to have 20% of the world’s geothermal 
reserves. By 2016, the installed capacity is expected to grow to 4.137 MW at a CAGR of 11,9% 
from 2007-2016. Indonesia has ambitious target to achieve 9GW of installed capacity by 2025 
and has initiated fast track process to expedite the development of the resource. However, 
perceived risks in the development of the energy source have led to low investments from the 
private sector. The government plans to finalize new tariffs to encourage tariffs and support 
growth.392 
 
Japan is the third highest producer of geothermal in the world with 13,5% of the Asia’s share 
and 4,6% of the world’s total share. The market has not seen any major developments in the 
recent years, though there are a couple of plans in the pipeline. But in the wake of the 
Fukushima earthquake and nuclear disaster, the Japanese geothermal market is expected to 
see increased activity with growing government concern and policy support. By 2016, the 
installed capacity is expected to grow to 1.150 MW at a CAGR of 3,9% from 2007-2016.  
 

Figure 77 - Asia Geothermal Installed Power Capacity  
 

 
 
Source: MEC Intelligence Analysis based on countries’ political targets, projects under development, forecasts by GEA.  

 

                                                                 
390

 BP Statistical Review of World Energy June 2011 
391

 Geothermal Energy Association, “International Market Report”, 2010 
392

 Renewable Energy world, ”Indonesia works to secure lead in ring of fire geothermal market”, 2011  
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Pricing Trends 

The Indonesian Government pays tariffs of $ 0,097 per KWh which are lower than what is paid 
in the US which range from $ 0,10 to $ 0,12 per KWh.393  
 
Japan is also considering providing a Feed-in-Tariff for renewable energy technologies 
including geothermal which are likely to be in the range of $ 0,17 to $ 0,23 per KWh.394 
 
Stakeholder Analysis 

Philippines 

The Philippine National Oil Company – Energy Development Corporation (PNOC-EDC) which 
was created after the oil crisis in 1970s was responsible for development of power resources in 
Philippines. Development of geothermal power generation was carried out through Built 
Operate transfer (BOT) by EDC. In early 2007, EDC was privatized. 395 The geothermal business 
is now 100% private. It is owned by a company (Red Vulcan) of the local FirstGen group. EDC is 
now the largest geothermal producer in the country. 
In the Philippines, there is a new competitive market. The financing has mostly been by 
ADB/IFC and the local banks. 
 

Indonesia 

The geothermal resources are controlled by the Government and private participation is 
allowed in the development of the resources. The key agencies responsible from the 
government side are:- 

 Ministry of Energy and Mineral Resources 
 Ministry of Environment 
 Perusahaan Listrik Negara (PLN)- State Utility 

 
Key Stakeholders 

Table 30- Key Asian Geothermal Stakeholders 

                                                                 
393

 Renewable Energy World, ”Indonesia works to secure lead in ring of fire geothermal market”, 2011  
394

 Geothermal Digest, ”Feed- in-tarrif for geothermal and other renewable proposes in Japan”, 201 1 
395

 Os, ”Geothermal Energy Development in the Philippines with the energy development Corporation Embarking into Power Generation ”, 2008 

Country Government Stakeholder Developer/Utility 

Philippines  Department of Energy 

 Department of 
Environment and 
Natural Resources 

 National Geothermal 
Association of the 
Philippines 

 Power Sector Assets 
and Liabilities 
Management Corp. 
(PSALM) 

  

 Envent (Biliran Geothermal)  

 Primary Energy Corp.  
 Filtech Energy Drilling 

Corp./Constellation Energy Corp.  

 Petroenergy Resources Corp.  
 APC Group  

 Chevron Geothermal Philippines 
Holdings 

 Basic Energy Corp.  
 Korea International Cooperation 

Agency (Koica)  

 Philippine National Oil Co.-
Renewables Corp. 

 Philippine Geothermal Inc. 
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Source: Various industry report and web articles 
 
Competitors and New Entrants 

Geothermal Industry is capital intensive and has inherent risks to investors. As a result, the 
governments have required involving private sector participation in the development of the 
industry. The limitations in the extent of participation have been increasingly relaxed to allow 
more capital flow in the industry. 
 

Philippines 

Philippines being one of the major markets for Geothermal Energy globally has a mature and 
technically advanced industry. EDC (Energy Development Corporation) is the largest 
geothermal producer in the country. 396 It owns and operates four geothermal facilities with a 
total installed capacity of 1,149 MW.397 EDC continues to embark on development of new 
geothermal projects. It has seven planned expansion projects.  
Other major developers in Philippines are:  

 Envent (Biliran Geothermal)  
 Primary Energy Corp.  

 Filtech Energy Drilling Corp./Constellation Energy Corp.  

 Petroenergy Resources Corp.  
 APC Group  

 Chevron Geothermal Philippines Holdings 

 Basic Energy Corp.  
 Korea International Cooperation Agency (Koica)  

                                                                 
396

 Boi.gov, ”Industry profiles - Philippines Geothermal” 
397

Greenpower Conferences; GeoPower Indonesia and Philippines, Interview, 2011 

Indonesia  Ministry of Energy and 
Mineral Resources 

 Ministry of Environment 
 Perusahaan Listrik 

Negara (PLN)- State 
Utility 

 

 Sumitomo 

 Pertamina Geothermal Energy (PGE) 
 Chevron Geothermal 

 Star Energy 

 Tata Power Company 
 PT Supraco 

 Terra Energy 

 Ormat 

 Medco Energi 
 

Japan  Ministry of Environment 
 Japan Geothermal 

Developers’ Council 
(JGDC) 

 Agency for natural 
Resources and Energy 

 Ministry of Economy, 
Trade and Industry 

 Geothermal Research 
Society of Japan 
 

 Mitsubishi Corp. 
 Sumitomo Corp. 

 Japan Petroleum Exploration Co.  

 Mitsui Oil Exploration Co.  

 Toyota Tsusho Corp. 
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 Philippine National Oil Co.-Renewables Corp. 
 

Indonesia 

The government of Indonesia has extensive plans to develop the market for Geothermal 
Energy in Indonesia but is restrained by low volume of investments in the sector. The investors 
have demanded higher tariffs to accommodate the cost involved in the drilling and to manage 
the risk of uncertainty of the potential of the well drilled. The government plans to revise 
tariffs and increase participation of the private sector by removing partnership restriction with 
the state owned company and allowing foreign players to develop projects independently 
including the small size projects reserved earlier for domestic companies. The major 
developers in Indonesia are as follows:  

 Sumitomo 

 PGE 

 Chevron Geothermal 
 Star Energy 

 Tata Power Company 

 PT Supraco 
 Terra Energy 

 Ormat 

 Medco Energi 
 

Japan 

Japan, apart from its own domestic developers, has recognized geothermal equipment 
provider industry and supplies equipment globally. Some of the players in the industry include: 

 Mitsubishi Corp. 

 Sumitomo Corp. 
 Japan Petroleum Exploration Co.  

 Mitsui Oil Exploration Co.  

 Toyota Tsusho Corp. 
 
Barriers to Entry 

 Costs, technical requirements, funding, longer time required for a project as compared 
to other sources of energy are some of the barriers. 

 In Philippines, there is high acidity because of active volcanoes which can corrode  the 
pipes and has been a major obstacle in development of the resource.  

 In Indonesia, regulatory instability has also led to delay of projects.  
 
Trends and Drivers 

 The Pacific Islands have some of the highest natural geothermal resources in the 
world. 

 In Philippines, vast natural potential for development along with increasing prices of 
fossil fuels have driven the market. 

 Indonesia is the third highest emitter of greenhouse gases in the world. The 

government aim to decrease emissions by 16% by 2025 along with having vast 

geothermal resources have driven the growth of the geothermal industry in 
Indonesia. However, more investment, greater government support at the 
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regulatory level along with eligibility of carbon credits would further give a boost 

to the investments in the country. 

 In Japan, post Fukushima, the geothermal market is likely to see increased activity 
with new projects being announced. Energy security and a bid to move away from 

nuclear power along with upcoming FiT, government subsidy and permi ssion to 

allow projects in national parks will aid the growth. 

 
Decision Making Process 

Philippines 

Potential geothermal sites are identified by the government. Investors are allowed to 
undertake pre-development and exploration activities.  
Movement of assets from PNC to private companies has been seen in the past few years.  
Under the Philippine Energy Contracting Round, which is an open and competitive selection 
process, the Philippine DOE has awarded 8 out of the 10 bid geothermal sites (as of April 
2010). 
 

Indonesia 

In Indonesia, the foreign investors were restricted to partner with the state energy group 
Pertamina earlier. Under the recently issued government law, foreign developers can develop 
projects on their own. The only condition is that an Indonesian player should receive five 
percent stake in the project. Thus consortiums of international developers which have one 
Indonesian company will be required. Also, foreign companies are now allowed to develop 
small scale plants (under 10MW) which were earl ier reserved for the domestic players.  
However, the tariff paid by the government ($ 0,097/KWh) is still considered too low by the 
foreign investors.398 The current credit-profile of the state electricity commission PLN is also a 
cause of worry for the developers as there are rising doubts over the ability of PLN to pay the 
mentioned feed-in-tariffs.399 
 

Sectorial Investments 

Indonesia 

 US Trade and Development Agency announced $1,6 million in grants for feasibility 

studies in Indonesia in April 2010. 

 Indonesia signed a 7 million euro loan from Germany for geothermal projects in 

April 2010. 

 $400 million were announced by the World Bank for geothermal development in 
Indonesia  

 In April 2012, New Zealand and Indonesia signed an agreement on cooperation to 
develop geothermal potential. A memorandum of understanding (MoU ) has also been 
signed between PT Pertamina Geothermal Energy (PGE) and Geothermal New Zealand 
(Geonz) on the development of geothermal resources in Indonesia. 400 

 

                                                                 
398

  Renewable Energy World, ”Indonesia works to secure lead in ring of fire geothermal market”, 2011  
399

  Renewable Energy World, ”The future of geothermal in indonesia and the philippines is bright but finance and regulatory stabi lity are critical”, 

2011 
400

The Jakarta Post, ”Ri New Zealand Work Closer Geothermal Manpower”, 2012  



GEOTHERMAL ENERGY 
 

 

  

THE GLOBAL CLEANTECH REPORT 2012   300 
   
   

 

Japan 

The Japanese Ministry of Economy, Trade, and Industry has dedicated approximately 9 billion 
yen, or $109 million, to geothermal research and development401 
Legislation 

Philippines 

Table 31 - Key Policies in Philippines 

Policy (year)  Description  

Renewable Energy Law (2008) RE developers get benefits: seven-year tax 

holiday, carbon credits from RE are tax-free 
requires energy self-sufficiency to 60% by 

2010  

Resource Management Act (1991)  regulated access to natural and physical 
resources such as land, air and water, for 

the sustainable use of these resources  

An Act to Promote the Exploration and 

Development of Geothermal Resources 

(1978)  

 incentives for the development of 

geothermal operations are provided 

Rotorua City Geothermal Energy 

Empowering Act (1967) 

enabled the Rotorua City Council to make 

provisions for the control of the tapping 

and use of geothermal energy in the city of 
Rotorua  

Geothermal Energy Regulations (1961)   role of "geothermal inspectors" defined, 
specifies processes for applications for 

authorities and licenses  

Geothermal Energy Act (1953)  granted water rights, which have generally 

been replaced by RMA resource consents  
 
Source: GEA International Market Report 
 

Indonesia 

Target: 9.500MW by 2025, decrease emissions by 16% by 2025. 

 

Table 32- Key Policies in Indonesia 

Policy (year)  Description  

Presidential Decree (2010)  allows mining, power plants and other projects 
deemed strategically important into protected 
forests  

Tax Exemptions (2010)  government will reduce net tax by 5% per year 
on total investment for 6 years  

National Energy Blueprint (2005)  identifies short- and long-term development 
objectives in the electricity sector, with 
geothermal target 9.500 MW  

Green Investment Fund  letters sent to embassies in Jakarta for funding 

                                                                 
401

 Ibtimes, ”Japan Geothermal Energy Fukushima”, 2012  
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from foreign investors  

Fast-Track program For Private Sector Power Producers  

 
Source: GEA International Market Report 
 
 

Japan 

Target: 25% reduction of GHG gasses by 2020 as compared to the 1990 level. 
 

Table 33- Key policies in Japan 

Policy (year)  Description  

Feed-in tariff (proposed) (March 2010)  For geothermal and other renewables. New feed-
in-tariff likely to come in June 2012 

EIMY; Energy In My Yard  local energy demands should be met from an 
optimum combination of local and renewable 
sources  

Geothermal Development Promotion 
Surveys (started in 2004)  

NEDO to carry out advanced studies in likely 
locations to advance the development of 
geothermal power generation by private-
sector232  

Renewable Portfolio Standard system 
(2003)  

the utilization target for fiscal 2014 was 
established at 16 billion kWh as a realistic and 
ambitious goal, but does not currently include 
geothermal energy  

Support for Deployment of New and Renewable Energy (1997)  

Subsidy for RD&D for New and 
Renewable Energy (1997)  

30,9 billion yen in FY2008 for various renewable 
R&D projects  

Project for Geothermal Power Generation 
Development (1980)  

Prior to 1999, METI was responsible for 
subsidizing activities for developing geothermal 
power generation  

Source: GEA International Market Report 
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Australia 

Market Size 

New Zealand has almost 7% of the global share of geothermal capacity with an installed 
capacity of 769MW as of 2010. Australia has just 1MW of installed capacity as of 2010. 
As of 2010, geothermal provided 13% of the total electricity in the country. The total installed 
capacity by geothermal is expected to reach a value of 1.000MW by 2016 at a CAGR of 7,86% 
from 2007-2016. 
 
Currently 74% of New Zealand’s electricity supply is met by renewable sources. It has a target 
to increase this to 90% by 2025.402 220MW of geothermal generation is under construction and 
430MW is in planning phase. 403 
 

Figure 78 -  Australia Geothermal Market Size (MW) 

 
Source: MEC Intelligence Analysis based on countries’ political targets, the number of projects under development and forecasts by 
GEA.  

 
Australia had just 1,1MW of installed geothermal capacity as of 2010. Only one commercial 
geothermal plant is operating in Queensland. Three projects are under development. The 
government focus on geothermal is increasing. The Geothermal Drilling Program has helped in 
setting up of demonstration projects.  Technical and financial challenges have primarily been 
responsible for the slow growth of the industry. 

 
Pricing Trends 

Geothermal is economically competitive at the current average wholesale electricity cost 
which is NZ$ 80/MWh (about $60/ MWh). The spot market prices are likely to vary with 
demand and hydro-lake capacity fluctuations. The long-run marginal costs for new geothermal 
developments are estimated to be NZ$ 60-75/MWh (at 0,82 $NZ/US). This is currently 
amongst the cheapest of all new generation options.404 

 
  

                                                                 
402

 Business Newzealand, ”New Zealand’s Geothermal Opportunity”, 2011  
403

 Geothermal International Association (GEA), “Annual Report”, 2010 
404

 Geothermal International Association (GEA), “Annual Report”, 2010  
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Stakeholder Analysis 

Regional Councils 

 Grant and administer consents for geothermal projects 
New Zealand Clean Energy Centre 

 Started in 2010 

 Funded by national, regional and local government agencies 

 Provides a venue for seminars, displays promoting renewable energy technology 
Energy Efficiency and Conservation Authority (EECA) 

 Government agency for energy efficiency improvements 

 It has established Renewable Energy Feasibility Study Grants used for feasibility studies 
of direct uses 

Ministry of Science and Innovation (MSI) 

 supports participation in the International Partnership for Geothermal Technologies 
(IPGT) 
 

Key Stakeholders 

Table 34 - Key New Zealand Geothermal Stakeholders 

 
Source: Various industry report and web articles 

 
Competitors and New Entrants 

There are some 70 New Zealand companies with geothermal expertise across the value chain; 
from exploration and drilling through to design, project management, construction, and 
operation.  
 
The key companies are: 
Two largest plant operators- 

 Contact Energy 

 Mighty River Power 
Other Developers- 

 Top Energy (Ngawha) 

 Bay of Plenty Energy (Kawerau) 

 Tuaropaki Power Company (Mokai) 
 

Country Government Stakeholder Developer/Utility 

New 
Zealand 

 Ministry of Environment 
 Regional Councils 

 New Zealand 
Geothermal Association 

 New Zealand Clean 
Energy Centre 

 Ministry of Science and 
Innovation (MSI) 

 Energy efficiency and 
Conservation Authority 
(EECA) 

  

 Contact Energy 
 Mighty River Power 

 Top Energy (Ngawha) 

 Bay of Plenty Energy (Kawerau) 
 Tuaropaki Power Company (Mokai) 
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The geothermal industry in New Zealand is in strong growth phase. Two largest operators are 
investing heavily in new capacity. Plans of growth can also be seen among the other players. It 
is expected that several more companies, joint ventures and Maori trusts will be involved in 
the industry in the next few years.405 
 
Trends and Drivers 

 Large natural resource, cost advantage compared to other resource, government 
support and encouragement, technical know-how,  low-risk drilling because of 
extensive research and exploration projects and requirement of developing renewable 
energy  have been the primary causes of growth of this industry in New Zealand.406 

 Growth can be seen in geothermal investment in New Zealand. New drilling, power 
plant construction can be seen. 

 The success rate of drilling is also increasing (>~85%), thus reducing the risk factor. 
 
Cost Trends 
 Areas in New Zealand suitable for geothermal development offer definite cost 

advantages without the requirement of subsidies or feed-in-tariffs. This is primarily 
because of low-risk drilling. Now, a carbon charge of NZ$25/tonne of CO2 equivalent is 
also applied to all industrial emitters. Considering the carbon charge, long-run 
marginal costs for the next 900 MWe of new geothermal projects are expected to be 
$NZ 62-73/MWh ($US 50-60), which is lower than the other alternatives for new 
electricity production. 

 The total capital costs of generation from a new geothermal plant now average ~NZ$ 
3-4 M/MWe installed ($2,5-3,2 M/MWe). 

 The drilling costs have increased significantly in recent years to ~NZ$ 4 M ($3,2 M) per 
2 km deep well. This is primarily because of shortages of rigs, shortage of skilled 
manpower and increasing consumable costs (steel and cement).  

 
Decision Making Process 

 Several Regional Councils (Waikato, Bay of Plenty and Northland), grant and 
administer consents for high temperature geothermal developments in New Zealand. 
Their Regional Policy Statements are being reviewed. Consenting and resource 
management procedures and the allocation of geothermal systems to different 
categories (for example, for protection or development) are affected by this. 407 

 A process known as ―calling-in‖ of resource consent applications has been established 
by the government for stream-lining the consenting procedures for renewable energy 
projects.  The calling-in is held before a single Board of Enquiry under the Ministry of 
Environment (instead of the relevant Regional Council), with tight timelines (~9 
months) for submissions and decisions.  

 
  

                                                                 
405

 Geothermal International Association (GIA), “Annual Report”, 2010  
406

 Geothermal International Association (GIA), “Annual Report”, 2010 , Telephone Interview with Senior Executives 
407

 Geothermal International Association (GIA), “Annual Report”, 2010  
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Key Challenges 

Challenges which geothermal development might face in New Zealand are- 

 Environmental effects of development of resources 

 Natural feature preservation and protection of areas because of natural 
characteristics.  As a precaution, some resources are only available, at present, for 
small research takes or limited development.408  

 
Sectorial Investments 

 The government R&D expenditure has shown an increase from NZ$ 1,6 M/yr prior to 
2007 to about NZ$ 4,73 M in 2010 ($4 M/yr). 409 

 Mighty River Power (MRP) and Contact Energy, the major geothermal developers, are 
expected to spend NZ$ 3-4 billion in developing geothermal resources over the next 10 
years. Research will also constitute a small proportion of this, for improvement of 
resource knowledge and reduce development costs.  

 In April 2012, New Zealand and Indonesia signed an agreement on cooperation to 
develop geothermal potential. A memorandum of understanding (MoU ) has also been 
signed between PT Pertamina Geothermal Energy (PGE) and Geothermal New Zealand 
(Geonz) on the development of geothermal resources in Indonesia. 410 

 
Legislation 

New Zealand 

Target - 90% renewable electricity by 2025. 
 

Table 35 - Key Policies in New Zealand 

Policy (year)  Description  
Electricity Industry Reform Act 
Amendment (2008)  

separates electricity lines and competitive generation 
and favours renewable energy resources  

Projects to Reduce Emissions 
(Project Mechanism) (2003)  

carbon credits for projects to reduce carbon emissions  

Energy Efficiency and 
Conservation Act (2000)  

placed emphasis on the importance of renewable energy 
sources with the development  

Source: GEA International Market Report 
 
No subsidies or feed-in-tariffs are offered currently as the market forces are considered 
sufficient for driving investment in this region.  

                                                                 
408

 Geothermal International Association (GIA), “Annual Report”, 2010  
409

 Geothermal International Association (GIA), “Annual Report”, 2010 
410

 The Jakarta Post, ”Ri New Zealand Work Closer Geothermal Manpower”, 2012  
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Europe 

Market Size 

Europe is the third highest producer of geothermal power among all continents with a total 
installed capacity of 1.637 MW in 2010 and contributes 15% to the global share.  
The top four markets for geothermal in Europe are Italy, Iceland, Russia and Turkey. Italy and 
Iceland constitute 90% of Europe’s total geothermal installed capacity market.  
 
Italy is the highest producer of geothermal power in Europe with an installed capacity of 863 
MW in 2010. It constitutes 53% of Europe’s geothermal share and 7,9% of the global share. 
Four plants of up to 112MW total capacity have been approved. The power capacity is 
estimated to reach 935MW by 2016 at a CAGR of 1,6% from 2007-2016. 
 
Iceland has an installed capacity of 575MW as of 2010 and constitutes 5,5% of the global share 
and 35% of the total European share. It has a total of seven geothermal plants. Most of the 
planned capacity is also from geothermal. 230 MW is currently under development. The power 
capacity is expected to reach 970 MW by 2016 at a CAGR of 8% from 2007-2016.  Iceland 
currently generates 100% of its power from renewable sources. Geothermal accounts for 25% 
of the total electricity and 90% of the total heating.  
 
Turkey has witnessed strong growth and added almost 60MW since 2007. It has a proven 
potential of 3.2293MW in 274 fields and is expected to reach an installed capacity of 609MW 
by 2015.411  
 
High growth is expected in Germany. It has set a target of 280 MW by 2020. By 2016, it is 
expected to reach 110 MW at a CAGR of 48% from 2007-2016. According to the government 
150 geothermal projects are being developed, representing a 4 billion Euro investment. 

 

Figure 79 -  Europe Geothermal Installed Power Capacity  
 

 
 
Source: MEC Intelligence Analysis based on countries’ political targets, the number of projects under development and forecasts by 
GEA. 
 
 

                                                                 
411

  European Geothermal Energy Council (EGEC) Info , ”Geo Elect Market Report”, 2011  
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Price Trends 

In Iceland, the geothermal power is competitive with hydropower. It provides base-load power 
at favorable prices. The consumption prices are 8,2 ISK/kWh + VAT for 3,5 MWh/a. The prices 
can be even lower for the power intensive industry because of a high load factor. 
 

Stakeholder Analysis 

Iceland 

National Energy Authority 

 Government agency under Ministry of Industry, Energy and Tourism 
 Advises government on energy issues 

 Promotes research, development and exploitation of resources 

 monitors mineral prospecting or extraction areas and geothermal areas 
 regulate the compliance of companies operating under issued licenses 

 can also issue licenses on behalf of Minister of Industry, Energy and Tourism  
Minister of Industry, Energy and Tourism 

 Gives license for utilization of resources within land 
Iceland Geothermal Cluster 

 A cluster of all the major industry players 

 Responsible for simulating the market development 
Geothermal Research Group 

 Launched in 2009  
 Participants- major power companies, research institutions and authorities 

 Financial support provided by Science and Technology Policy Council in Iceland, 
RANNÍS with an up to 70 million ISK annual contribution for seven years.  

 
Competitors and New Entrants 

Iceland 

 HS Orka 

 Reykjavik Energy  
 Landsvirkjun 

Along with investing in other countries, the Iceland geothermal players also export the 
technical know-how. 
 

Italy 

All the projects in the country are run by Enel Green Power. 
 
Trends and Drivers 

 Traditional hydrothermal resources are not very widespread in Europe. There is 
growing focus on EGS technology to develop the hot rock potential. 11 EGS projects 
are being developed in Croatia, France, Germany, Hungary, Ireland, United Kingdom, 
Slovakia, Slovenia, Spain.  

 Currently, 85% of the projects are conventional, 12% based on binary technology and 
3% based on EGS. The share of EGS and binary is expected to increase in the future.  
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 Portugal, Spain and France are also seeing geothermal development.412 

 In Iceland, geothermal is a widely available and inexpensive source of energy. 
Government focus and supportive policies along with high demand for electricity from 
the power intensive industry mostly because of the low electricity prices has led to 
large scale development of geothermal industry. However, low electricity prices and 
environmental issues lead to developmental constraints. 

 Campi Flegrei Deep Drilling Project which started in Italy in 2010 is a research 

program  and also evaluates the regional potential for geothermal development 

 High growth is expected in Germany. The FiT is also expected to help the development 
of the market. 

 The technological advances in technology, especially EGS technology, are likely to see 
more projects of this type coming up. 

 The cost of building a geothermal power plant of a few MW is in the order of Euro 6 

million. The cost per MW would be much lower for a higher capacity.  The cost of 

geothermal energy production is site specific and it is difficult to do a general 

estimation of the cost. The cost variables include the cost of drilling, the number of 

steam ducts and the length of the steam ducts. 413 

 
Decision Making Process 

Iceland 

In Iceland, the ownership of resources is associated with ownership of land. But for utilization 
of resources within the land (both public and private land), a license from the Minister of 
Industry, Energy and Tourism is required. 
The producers of electricity compete in an open market. CHP power plants have to keep 
separate accounts for heat and power production to avoid cross subsidization 
 
Key Stakeholders 

Table 36 - Key European Geothermal Stakeholders 

                                                                 
 
 
413

 Telephone Interview with Senior Executive 

Country Government Stakeholder Developer/Utility 

Europe  European Investment 
Bank 

 European Geothermal 
Energy Council 

 

Italy  Ministry of Environment 

 UGI- national 
Geothermal Association 
of Italy                 

 Naples Department of 

the Italian Institute of 

Geophysics and 

Volcanology 

 Enel 

Iceland  Icelandic geothermal  HS Orka 
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Source: Various industry report and web articles 
Sectorial Investments 

The GEOFAR (Geothermal Finance and Awareness in European Regions) project funded by EU 
aims at development and promotion of financing for geothermal projects as part of the 
Intelligent Energy Europe (IEE) program. 
Iceland Deep Drilling Project (IDDP) - find the economically feasibility of extracting energy and 
chemicals out of hydrothermal systems at supercritical conditions. The three major power 
companies in Iceland each grant $1,4 M for R&D of the IDDP. 
 
Legislation 

Targets for Europe set by EGEC: 5.000 MW by 2020, 15.000 MW by 2030. 

 

Iceland 

Table 37 - Key Policies in Iceland 

Policy (year)  Description  
Iceland Climate Change 
Strategy (2007)  

Set long-term goal of reducing GHG by 50%-75% below 1990 levels 
by 2050. Emphasizes research and innovation and promoting the 
exportation of Icelandic expertise in renewable energy and climate-
friendly technology. Prioritizes researching feasibility of pumping 
CO2 from geothermal power plants back into the earth, exporting 
technology, and engaging in Clean Development Mechanism 
projects concerning geothermal and other climate-friendly 
technologies 

 

Italy 

Table 38 - Key Policies in Italy 

Policy (year)  Description  

2% Renewables Target – 

Green Certificates 
(2002, amended 2008)  

Companies producing or importing more than 100 GWh/year of 

electricity must meet renewable energy-sourced quotas 
increasing by 0,75% annually, until reaching 7,55% in 2013. 

Quotas can be met by way of green certificates achieved by 

purchasing from, building new, or importing electricity from 
renewable energy plants. Geothermal plants are granted 

tradable green certificates under a 2002 introduction of partial 

refurbishment category. Amendments passed in 2008 raised 

the incentive period to 15 years and set the number of 
certificates issued according to a coefficient multiplicative 

energy produced (0,9 for geothermal)  

Cluster 

 National Energy Agency 

 National Energy 
Authority 

 Minister of Industry, 
Energy and Tourism 
 

 Reykjavik Energy  

 Landsvirkjun 
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“All Inclusive” Feed-in 

Tariff for small 

renewable plants (2008)  

Fixed feed-in tariff of € Cents 20/kWh for 15 years for 

geothermal plants. Per the policy, small renewable plants (<1 

MW) commissioned after January 1, 2008 have the option of 

choosing between Green Certificates and feed-in-tariffs ; 
weighted average support for geothermal is 80,48 Euros/MWh 

Germany  

Table 39 - Key Policies in Germany 
Policy (year)  Description  

2009 Amendment of the 
Renewable Energy 
Sources Act (2009)  

Increased tariffs for geothermal facilities to € Cents 16/kWh for 
plants with <10 MW capacity and € Cents 10,5/kWh for plants 
>10 MW over 20 years  

Renewable Energy 
Sources Act (2004, 
amended 2006 and 2008) 
(Feed-in tariffs)  

Aims to increase share of renewable energies in total electricity 
supply to 20% by 2020, obligates grid operators to purchase and 
transmit all electricity available from renewable sources ; 
weighted average support 129,79(Euros/MWh) 

Market Incentive Program 
(1999)  

Provides funding for, among other projects, heat generation from 
geothermal energy, district heating systems, geothermal heating 
and power stations  

Green Power (1996)  Renewable energy plant operators not operating under the 
German Feed-in scheme can sell electricity generated in their 
plants at a premium on the market  

 
Source: GEA International Market Report 
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North America 

Market Size 

With almost 42% of the world’s total geothermal power capacity at 4570MW, North America 
leads the market amongst all the continents. The United States leads the world with 3101MW 
in 2010. It alone constitutes 68% of North America and 30% of the global share. Mexico and El 
Salvador follow the US with 958MW and 204MW, respectively. They constitute 8,8% and 1,8% 
of the global market respectively. 
 
Geothermal constitutes 0,5% of the total energy production in the US and is the second largest 
non-hydro renewable source after biomass. It constituted 9% of the total renewable electricity 
generation. California has more than 80% of the total installed capacity of the US. In 2010, 
more than 15,5TWh of energy was generated by geothermal. More than 180 projects in 15 
states were under development in the US as of April, 2011, The installed power capacity of 
geothermal power in US is expected to grow to 4.745MW in 2016 at a CAGR (2007-2016) of 
5,8% 414 Mexico is also estimated to grow to 1.459 MW by 2016 at a CAGR(2007-2016) of 4,8%. 
 

Figure 80 – North America Geothermal Installed Power Capacity  

 

 
 

Source: MEC Intelligence Analysis based on countries’ political targets, the number of projects under development and forecasts by 
GEA. 
 
Price Trends 

The United States 

The levelized cost is expected to decrease as R&D advances are made through the Geothermal 
Technologies Program. The program is expected to reduce the risk of exploration and drilling. 
 

Mexico 

Due to increases in the cost of operation of the public power system, the price of electricity in 
Mexico has seen upward adjustments. This is expected to continue further.  
As of now, the power prices to final consumers are subsidized at diffe rent levels by the federal 
government.415 
  

                                                                 
414

 NREL, Geothermal Energy Association, “International Market Report”, 2010 
415

 Geothermal International Association (GIA), “Annual Report”, 2010  
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Stakeholder Analysis 

The United States 

Department of Energy (DoE) 
 Provides financial assistance 

Geothermal Energy Association (GEA) 
 Trade association of US companies supporting the use of geothermal technology and 

developing geothermal resources 
 Encourages development and research, advocates policy, compiles data, provides 

assistance for export of goods and services 
GRC (Geothermal Resource Council) 
 Non-profit, primary, professional educational association 
 Encourages development of geothermal resources worldwide 

National Geothermal Academy 
 

Mexico 

The State Power Company (CFE) is responsible for development, management for all 
geothermal fields and the geothermal electricity generated. 
 
Key Stakeholders 

Table 40 - Key North American Geothermal Stakeholders 

 
Source: Various industry report and web articles 
 
Competitors and New Entrants 

The Unites States 

The US geothermal industry is the global market leader. Almost one third of all projects in the 
world are developed by the US industry. Almost all of them are in the domestic market. Major 
Companies- Ormat Technologies, Terra-Gen Power, Energy Source, US Geothermal, Enel NA, 
Ram power, Oski Energy. 
 
The top five companies in the United States have 91% of the total market share.  

Country Government Stakeholder Developer/Utility 

US  Geothermal Energy 
Association 

 Department of 
Energy(DoE) 

 National Renewable 
Energy Laboratory 
(NREL) 

 Geothermal Resource 
Council (GRC) 

  

 Ormat Technologies  
 Terra-Gen Power  
 Energy Source 

  US Geothermal 
 Enel NA, Ram power 

 Oski Energy 

Mexico  Department of Energy 
 Mexican Geothermal 

Association 

 Mexico’s state Power Company 
(Comision Federal de Electricidad) CFE 

 Alstom 
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The competition in the industry is wide open. However, it is best to get into the business with 
the experience of the industry and not just academic or governmental knowledge. 416 
 

Mexico 

Mexico’s state Power Company CFE has developed and manages all the geothermal fields in 
Mexico. CFE is responsible for the electricity generated by geothermal resources. 
Almost 77% of the total installed capacity for public service electricity generation belongs to 
CFE. The remaining (~23%) that is owned by private companies sell their power to CFE. 417  
 
Trends and Drivers 

 Abundant geothermal resources, energy security, climate change and supportive 
government policies have helped the growth of geothermal power in North America. 
In the US, Renewable Energy PTC and the state Renewable portfolio Standards have 
significantly helped growth in the region. 

 Almost 50% of the power plants in the US are dry-steam power plants (all in 
California). Another 29% is steam-flash power plants and the rest 21% is binary. The 
development of binary technology has led to development of geothermal power 
beyond California.  

 Conventional hydrothermal projects lead the under-development projects, followed by 
Coproduction and EGS.  

 Seven demonstration projects in five western states are being run by the DoE to 
demonstrate the technical feasibility of EGS. It has a goal to decrease the levelized cost 
of EGS to 6cents/kWh by 2020. 

 A number of new technologies demonstration projects and R&D projects are being 
funded by the DoE. 

 For projects, most of the funding is from the private sector and with some support 

(when it’s available) from government sources (such as guarantees, but not much in 

grants).418 

 
Cost Trends 

Table 41 - Costs for a 50MW geothermal plant 

Type  Overnight Capital Cost 
(2010$/kW) 

Fixed O&M Cost 
(2010$/kW) 

Variable O&M Cost 
(2010$/MWh) 

Dual Flash  5.578 84,27 9,64 

Binary  4.141 82,27 9,64 
 
Source: GIA Annual Report 2010 
 
Decision Making Process 

In US, the funding is done by the DoE. In Mexico, tenders are awarded by the state power 
Company CFE. The tenders are generally invitation –only and close relations with CFE are 
essential for access.   
The CFE enters into contracts with private companies that provide engineering, procurement 
and construction (EPC) services and products.419 

                                                                 
416

 Telephone Interview with Senior Executives 
417

 Geothermal International Association (GIA), “Annual Report”, 2010  
418

 Telephone interview with Senior Executives 
419

 Cleantechnica, ”Mexico geothermal energy off  to good start with 50MW los humeros 2”, 2012  
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Key Challenges 

 Energy Security 
 GHG Emissions 
 Increasing the share of renewable energy in the energy matrix 
 Cheaper Alternates like Natural Gas: There is a great deal of natural gas in competition 

with natural gas in the US, for generation of power. The growth of the geothermal 

industry will be dampened by the presence of natural gas which is a low carbon 

footprint and it is one of the preferred and easier commodities for generation of 

power in the US.420 

 Financing for the exploration and drilling of geothermal is also a major challenge the 

geothermal industry is facing. This is primarily because of the high risk associated with 

finding a potent well.421 

 
Emerging Sectors 

Demonstration projects to develop electricity from low temperature fluid left over as by-
product from oil and gas production are being carried out along the Gulf of Mexico and North 
Dakota. 
 

Sectorial Investments 

 Approximately, $637 million were spent on geothermal power plants in 2011 in the 
US.422  

 Government Expenditure 
 A total of $44 million were spent on geothermal projects in 2010 under regular 

appropriations. 
 $50 million were spent for projects selected under ARRA 2009. 
 In September, 2012, the US DoE announced $38 billion for advance geothermal 

technology and for reduction of costs. The projects will aim at technology 
development for resource characterization, drilling and reservoir engineering 
techniques.423 

 
Legislation 

United States 

There are various policies and incentives provided to support the geothermal industry by the 
Federal Government and the State Governments in the US include a number of tax incentives, 
soft loans, and permission for favorable zoning of land. 
 
The tax incentives were expanded in the Federal Stimulus legislation. Some of the provisions 
include: 

 “Three year extension of the production tax credit (PTC) making geothermal power 
facilities placed in service by December 31, 2013 eligible for the full credit, 

 Extension of the 30% investment tax credit (ITC) to new geothermal energy projects 
and in some cases allowing developers to apply for a cash grant in lieu of the ITC,  

                                                                 
420

 Telephone interview with Senior Executives 
421

 Telephone interview with Senior Executives 
422

  Bloomberg, ”Geothermal projects less vulnerable to subsidy cuts”, 2012  
423

 Renewable Energy World, “Geothermal Offshore wind get boost in US”, 2011  
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 Adoption of a new 30% credit for companies manufacturing renewable/geothermal 
power equipment, 

 $1,6 billion in new bonding authority for Clean Renewable Energy Bonds, used to 
finance new renewable power projects by public power, municipal and government 
entities, 

 Up to $6 billion in loan guarantees for new renewable/geothermal power projects, 
explicitly for commercial technologies”424 
  

Mexico 

The Mexican government has provided policy incentives to drive the development of its 
renewable energy sources including geothermal energy. In 2005 the Accelerated Depreciation 
for Environmental Investment law was enacted making it possible for investors in renewable 
energy projects to deduct up to 100% of their first year investment.425 
  

                                                                 
424

Geothermal Energy Association (GEA), “GEA International Market Report”, 2011  
425

 Geothermal Energy Association (GEA), “GEA International Market Report”, 2011 
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South America 

Market Size 

Currently, there are no geothermal power plants in South America. However, countries like 
Chile and Argentina are encouraging development through increased policy support and 
incentives for renewable energy including geothermal.  
 
Chile is said to have a geothermal potential of 3.300MW. 426 There are a number of planned 
projects. A number of exploration and development concessions have been sold to developers 
(both local and international). The country is expected to reach 150MW of installed capacity by 
2015. 
 
Geothermal resource development is gaining interest among local and international mining 
companies. Increasing energy demand, improvement of diversification of energy matrix  along 
with  an increasing need of energy security because of fluctuating import from Argentina of 
natural gas  are driving the government to develop this natural resource.  
 
In Argentina, the resources are mostly along the Andes mountain range in the western region 
of the country. One small demonstration binary plant, built in Copahue, was decommissioned 
in 1996. A new 30MW plant is under construction at the site. Though interest has been rising 
in developing geothermal resources in the country aided by an FiT, very high growth is not 
foreseen within the next five years. 
 
There are a number of projects in development in Argentina. Their details can be seen in the 
table below: 

Table 42 - Projects in development in Argentina 

Project Name  Developer  MW  Financing  
Despoblados  Geotermia 

Andina  
8-17  $1,83 million  

Copahue  Pampa Energia, 
Grupo Minero 
Aconcagua  

30-60  $60 million  

Tuzgle252  Geotermia 
Andina  

20-60  $35-130 million  

Unnamed Project  Copper King 
Mining 
Corporation  

30-100 NA  

Anetta  Area Geofisica, 
Americas 
Geothermal  

NA  NA  

 
Source: GEA International Market Report 
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 Reuters, ”Egp Chile”,  2012  
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Competitors and New Entrants 

Chile 

There are 12 planned geothermal projects. Four of these are being developed by GeoGlobal 
Energy, three by Hot Rock Ltd., two each by Ram Power and Magma Energy and one by 
Collahussi.427 
Concessions awarded in 2009 and 2010: 

 Energy Andina (5 concessions)  
 Geothermal Empressa Nacional (3 concessions)  

 Colbun (2 concessions)  

 Hotrock Chile (2 concessions)  
 Serviland Minergy (2 concessions)  

 Polaris Geothermal (2 concessions)  

 Ormat Andina (1 concession) 
 
Enel Green power won three new concessions for geothermal in Chile in March 2012. It is 
expected to begin the building of the first geothermal plant in South America. This will be a 
40MW plant in the Chilean region of Antofagasta. EGP holds eight geothermal concessions in 
Chile now. 
 
Legislation 

Chile 

Table 43 - Key Policies in Chile 

Policy (year)  Description  
Non-conventional Renewable 
Energy Law (2008) 

Requires energy providers in systems of an installed capacity 
of 200 MW or greater to demonstrate that 10% of energy 
provided comes from non-conventional renewable energy 
resources including geothermal. The quota was designed to 
come into force in 2010. Until energy providers are required 
to demonstrate that 5% of their provided energy comes 
from non-conventional renewable energy resources. After 
2014 the obligation will increase by 0,5% annually until it 
reaches 10% in 2024. 

Law of Geothermal Concessions 
(2000)  

regulate the exploration and development of the countries 
geothermal resources - delineates specific exploration as 
well as exploitation geothermal concessions  

 
Source: GEA International Market Report 
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 Geothermal Energy Association, “International Market Report”, 2010 
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Argentina 

Table 44 - Key Policies in Argentina 

Policy (year)  Description  
Promotion of Renewable Energy 
Sources for Electricity 
Production (2007)  

Provides a feed-in-tariff of $0,37 per kWh for geothermal 
power plants for 15 years after the plant is brought on line; 
aims to raise the share of renewable energy in the nation’s 
energy production portfolio to 8% by the end of 2016. 

 
Source: GEA International Market Report  
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Geothermal Market Assessment 
 

Geothermal  - Market Assessment 

Assessment 
Criteria 

Attractiveness 

Explanation 

Africa Asia Australia Europe 
North 

America 

South 

America 

Government 
Support 

 

 In Asia, the countries which have high 

resource potential have good 
government support.  

 In Africa, only Kenya currently has a FiT 
for geothermal. 

Addressable 
Market 

 

 Asia will continue to be the second 
largest market globally aided by 

government policies and large natural 
resources. 

 Owing to a globally recognized industry 
geothermal technology will experience 
substantial growth in the North America 
Region 

 Europe will continue to exploit resources 
as per the targets to be achieved for RES 
integration and will form a Medium 
addressable market. 

Solution 

Attractiveness 

 

 The Pacific regions of Australia and Asia –
Geothermal Energy technology has high 
attractiveness owing to the abundance of 
resource 

 In the markets of Europe and North 
America, the geothermal potential is 
inhibited by the availability of competing 
natural renewable energy sources 

Five-Year Market 
Growth 
Potential 

 

 The market has highest growth potential 
in Europe followed by Australia over the 

next five years 

 The Asian and North American markets 
are expected to grow at a reasonable 
pace comparatively 

 African market will undergo controlled 
growth primarily in Kenya and Ethiopia 

Market 
Accessibility 

 

 Globally, the geothermal industry is an 
open niche market dominated by US 
players who deliver know-how to nearly 
75% of all projects globally. However, for 

the actual construction projects there is a 
significant presence of local players 

 The African and South American markets 
have more challenges in market 
accessibility due to the limited 
development of the industry. 

Profit 
Opportunity 

 

 Geothermal industry players are well 
established in the regions with market 
potential and sustain on average profit  

 African market is currently under 
development stage and the profit 
opportunity remains limited. 
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Geothermal Market Opportunities 
  

No. Opportunity Cities 
Key “government” 
stakeholders 

Planned 
development 

Growth 

1. 

Europe Growth from New Markets 
Germany and Turkey to experience rapid 

Growth over the period 2012-16 growing 
from an installed capacity of 89 MW in 
2010 to nearly 1GW in 2016 with Turkey 

accounting for 90% of the share.  
 

Meanwhile, Italy and Iceland will reach a 
total installed capacity of nearly 950 MW 
each by 2016. 

Germany- 
Sauerlach, 

Durrnhaar, 
Riedstadt, Speyer, 
Gross 

Schöenebeck, 
Kirchstockach 

,Mauerstetten 
Italy-Larderello-
Travale/Radicondol

i and Mount 
Amiata,  Bagnore 

European Investment 
Bank European 

Geothermal energy 
Council (EGEC) 
German Federal 

Ministry for Economic 
Cooperation and 

Development (BMZ) 
 

Germany-280 by 
2020, 150 

projects being 
developed 
Turkey- 274 

geothermal fields 
documented of 

3293 MW 
Iceland- more 
than 1GW under 

development 
Italy- 4 projects of 

112MW approved 

Germany-
60% 

Turkey-49% 
Italy-1.3% 
Iceland- 

9,1% 

2. 

Africa the Potential Rich Market 
Africa has nearly 7GW of total Geothermal 

potential however the market has an 
installed capacity of nearly 170MW. The 
market will reach 500 MW by 2020. 

Kenya and Ethiopia have put a plan to 
exploit geothermal energy resources and 

can extract up to  4 GW of energy from 
geothermal sources by 2020 

Kenya-Olkaria, 
Naivasha, Eburru 

African Rift Valley 
Geothermal 

Development Facility 
(ARGeo),  
Government of 

Ethiopia , Ethiopian 
Electric Power 

Corporation (EEPCo) 
Government of 
Kenya, state run 

Geothermal 
Development 

Company 

NA NA 

3. 

Indonesia experiences double digit 
growth rate 

The geothermal market in Indonesia is 
expected to grow roughly 2,5 times in the 

next five years reaching an installed 
capacity of 2,7 GW in 2016. The new rules 
make it easier for investors to participate 

in this industry. 

South Sumatra, 
West Java, North 

Sulawesi 

Government of 
Indonesia 

9500MW by 
2025 

14,8% 

4. 

Japan to double installed market size 
Japan’s current installed capacity will 

increase from 570 MW in 2011 to 1150 
MW in 2016 on account of the 

introduction of feed-in-Tariffs to be 
announced for the renewable energy 
sectors later this year.  

However, it has to be seen how the 
incentives are given out and if the private 

foreign players are encouraged in the 
market. 

Tohoku and 
Kyushu,  
Wasabizawa 

Ministry of 
Environment, Agency 

for natural Resources 
and Energy, Ministry 

of Economy, Trade 
and Industry 

NA 14,8% 

5. 

Untapped Potential in Australia 

The potential untapped electricity in the 
two states of Australia is estimated at 
390MW.  

Queensland, New 

South Wales 

Clean Energy Council 

Government of 
Queensland and New 
South Wales 

NA NA 

6. 

Philippines to add 1GW in this decade 
Philippines plans to add 1GW of installed 

capacity in this decade. There is a new 
competitive market in Philippines that is 
likely to see growth in the next five years   

Bacon-Manito,  
Tongonan, Mount 

Apo, North 
Cotabato/Davao,  
Negros Occidental,  

South Negros,  
Mount Makiling-

Banahaw, 
Laguna/Quezon, 
Albany 

National Geothermal 
Association of the 

Philippines, 
Power Sector Assets 
and Liabilities 

Management Corp. 
(PSALM) 

3100 MW by 
2020 

NA 
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Bioenergy 
Bioenergy provides 10,2% (50,3 EJ/year) of the world’s the total primary energy and is the 
most widely used renewable energy today. 
 

Technology 
Biomass Energy is classified in the following types: 

 Traditional Biomass has low efficiency and is constituted of wood, straws, dung etc. 
used mostly for applications like cooking, lighting, space heating. Use of this is seen 
mostly in the developing countries. Traditional biomass constitutes for almost 
30,7EJ/year or 60% of the total primary energy from biomass. This is largely an 
informal sector.  

 

 Modern Biomass has higher efficiency. Heat, electricity, combined heat and power 
(CHP) and transport fuels are generated by using various solids, liquids and gasses as 
secondary energy carriers. Modern biomass constitutes for almost 11,3 EJ/year or 
22,4% of the total primary energy from biomass. 

 

 The Industry Sector primarily the pulp and paper industry, forest products, food and 
chemicals industry- accounts for 7,7EJ/year or 15,3% of the total primary energy from 
biomass. Examples in this sector include products used in steel manufacturing and 
used for industrial heating in various industrial processes.428 

 
As an Industry, the “modern biomass” and “industry sector” are organized industries. 
Estimating the developments in the “traditional biomass industry is difficu lt due to its 
fragmented nature429. In this report, we mainly focus on the “modern biomass” and “”industry 
sector”. 
 

Feedstock 

A variety of biomass feedstocks are used world-wide. Wood (trees, branches, residues) and 
shrubs are used for deriving almost 80% of the biomass feedstock. The rest come from 
agriculture sector (energy crops, residues and by-products) and commercial and post-
consumer waste and by-product streams (biomass by-product or MSW- municipal solid waste). 
 

Conversion Technologies 

There are various conversion technologies for conversion of feedstock into heat, electricity and 
transport fuels. These can be divided into thermochemical, biochemical or chemical routes. All 
of these are at different development levels. 

 The various thermochemical processes are- Biomass Combustion, Pyrolysis and 
Biomass Gasification.                    

 The various chemical processes are Trans esterification, hydrogenation.                                                       
The biochemical process is Anaerobic Digestion. 
 

Various resources and the processes which are used on them for conversion are shown bel ow. 
 
 

                                                                 
428

Intergovernmental Panel on Climate Change (IPCC), ”Special Report on Renewable Energy Sources and Climate Change Mitigation”,  2011 
429

 Intergovernmental Panel on Climate Change (IPCC), ”Special Report on Renewable Energy Sources and Climate Change Mitigation”, 2011  
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Table 45 - Biomass Resources and Processes used on the Resources 

Biomass Resources Processes Biofuels Energy Services 

Agriculture and 
forestry residues 

Densification 

Esterification 

Wood pellets  

Briquettes 

 Biodiesel 

Heat 

Electricity 

Transport 

Energy crops: 

biomass, sugar, oil 

Combustion 

Gasification  

Pyrolysis  

Fermentation/Distillation 

Char 

/charcoal 

Fuel gas 

Bio-oil 

Heat Electricity 

Transport 

 

Biomass Processing 
Wastes 

Digestion 

Hydrolysis 

Bio-gas 

Bio-ethanol Solvents 

Transport 

Municipal Waste  Digestion 

Combustion 

Gasification 

Refuse Derived 

Fuel(RFD) 

Bio-gas 

Heat  

Electricity 

 
Source: International Energy Agency (IEA), “Benefits of Bioenergy”, 2005 
 
The technologies for generating electricity from biomass include direct firing or co-firing (with 
coal or natural gas) of solid biomass, municipal organic waste, biogas, and liquid biofuels.  
 
Heat generated from biomass includes heat derived from burning solid, liquid, and gaseous 
biomass for purposes ranging from cooking, to heating of water and space, to process heat. 
The applications range from individual residential-scale units to large district-heating systems, 
including combined heat and power (CHP) plants. 
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Global 

Trends 

Bioenergy 

 The share of electricity and heat supplied by biomass is increasing every year.  
 The use of biomass for power grew significantly in 2010 in the European Union, the 

United States, China, India and other developing countries.  The global biomass power 
capacity by the end of 2010 was 62GW, with the top five countries being the United 
States, Brazil, Germany, China and Sweden. The United Kingdom, Brazil, China and 
Japan were some other major producers.430 

 The consumption of solid biomass pellets for heat and power and use of biomass in 
CHP plants and centralized district heating systems is increasing. The injection of 
biomethane or purified biogas in pipelines as an alternative to natural gas is also 
increasing, especially in Europe.  
 

 Improvements in supply systems and logistics of biomass feedstocks, power 
generation technologies, cropping systems which involve production throughout the 
year are major focus areas to help bring the costs down. 

 
Biofuels 

 Around 2,7% of global road transport fuels were constituted by liquid biofuels in 2010.  

 The production of ethanol increased 17% globally in 2010 to 86 billion litres, as the 
market recovered due to increasing of the oil prices. United States alone produced 
57% of the world’s total production followed by Brazil at 30,1%, the European Union at 
5,1%, China at 2,4%, and Canada at 1,5%. 

  The US overtook Brazil and became the world’s leading ethanol exporter after being a 
net importer for several years. 431 

 Biodiesel saw an average annual growth of 38% over a five year period from 2005-
2010 to reach a capacity of 19 billion litres in 2010. Top five countries in annual 
addition of production of biodiesel in 2010 are Germany, Brazil, Argentina, France and 
the US. 

 The European Union, though the leading producer of biodiesel, saw slow growth due 
to competition with cheaper imports. 

 Ethanol is made mostly from corn and sugarcane. More than half of the global ethanol 
production is from corn, used mostly in the US. Sugar cane accounts for one -third of 
the global production, used mostly in Brazil. 

 Advanced Biofuels which are primarily biofuels from non-food crops are in the 
research, development and demonstration phase. For example, biodiesel from algae, 
ethanol from cellulose. It is estimated that it will take a few years for these 
technologies to be commercially viable. 

 At the national level, 31 countries have mandates for blending of biofuels. 29 
States/provinces also have such mandates as of 2010.432 

 $ 2,3 billion went into R&D for bioenergy in 2010 worldwide. 
 

                                                                 
430

 REN21 Renewables 2011 Global Status Report  
431

 Source- REN21 Renewables 2011 Global Status Report 
432

 Source- REN21 Renewables 2011 Global Status Report 
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Pricing 

Biomass Power and Heat 

Table 46 - Biomass Power and Heat Price of Energy 
Type Plant Size Price 

Biomass Power 1–20 MW 5–12US cents/kWh 

Biomass Heating 1–20 MWth                 1–6US cents/kWh 

Source- REN21 Global Status Report  
 
 
Biofuels 

 

Table 47 - Biofuel Price (according to feedstock) 
Biofuel Feedstock Price 

Ethanol Feedstock sugar cane, sugar beets, corn, 

cassava 
30–50 $ cents/litre (sugar) 

sorghum, wheat (and 
cellulose in the future) 

60–80 $ cents/litre (corn) 
(gasoline equivalent) 

Biodiesel Feedstock soy, rapeseed, mustard seed, 

palm, jatropha 
40–80 $ cents/litre 

waste vegetable oils, and 
animal fats (diesel equivalent) 

 

Source- REN21 Renewables 2011 Global Status Report  

 

 

All costs in these tables are indicative economic costs, levelized, and exclusive of subsidies or 

policy incentives. Typical energy costs are under best conditions, including system design, 

siting and resource availability. Optimal conditions can yield lower costs and less favorable 

conditions can yield substantially higher costs. Costs for biomass power depend on type of 

biomass resource.  
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Market Size 

Biomass Power 

The global biomass power electricity generation in 2010 was 268TWh and is expected to grow 
to 436TWh by 2016 at a CAGR of 7,9% from 2007-2016. In terms of capital investment the 
global biomass power market is expected to grow from $ 9,6 billion in 2007 to $ 13,68 billion in 
2016 at a CAGR of 6,3% from 2007-2016. More than 41% of the market share in 2016 is 
expected to be from Europe, followed by 29% from North America and 17% from Asia. The 
growth is shown in the figures below. 
 

Figure 81 - Biomass Electricity Production – Global (2007-16) 

 

 
Source: MEC Intelligence Analysis based on countries’ political targets, forecasts from various country specific organizations, 
Energy Information Administration (EIA). 

 
Figure 82 - Biomass Electricity Production Market Size By Value – Global (2007-16) 

 

 
 

Source: MEC Intelligence Analysis based on countries’ political targets, forecasts from various country specific organizations, 
Energy Information Administration (EIA), European Climate Foundation. Assuming an average price of $35,8/MWh in 2007 for a 
biomass condensing power plant to decrease at 1.5% to $31,3 in 2016. 
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Biofuels 

The global biofuel market size is estimated to grow from 105 billion litres in 2010 to 147 billion 
litres in 2016 at a CAGR of 10,5% from 2007-2016. The global biofuel market value is estimated 
to grow from $ 77,7 billion in 2010 to $ 109 billion in 2016433 at a CAGR of 5,7% from 2011-
2016. In 2016, 46% of the market value is from North America, followed by 26% from South 
America and 20,5% from Europe.  
 

Figure 83 - Biofuel Consumption Market Size By Volume – Global (2007-16) 

 

 
 

Source: MEC Intelligence Analysis based on countries’ political targets,  forecasts from various country specific organizations, EIA. 

 

Figure 84 - Biofuel Consumption Market Size By Value – Global (2007-16) 

 

 
 
Source: MEC Intelligence Analysis based on countries’ political targets, forecasts from various country specific organizations, EIA, 
Pike Research. 
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Regional 

Australia 

The biomass resources in Australia, which are present in all states, are currently underutilized 
and have significant potential for growth in the future. Currently, it provides approximately 4% 
of Australia’s total primary energy supplies and 78% Australia’s total renewable energy. 434 
 
58% of the bioenergy is utilized in the food and beverage sector, mostly the sugar industry for 
both heat and electricity. At 29%, residential sector is the second largest user using mostly 
wood for heating. Transport, commercial and services sectors are some of the other sectors 
using bioenergy. In 2008, bagasse represented 50%, wood represented 42%, landfill and 
sewage gas 6% and biofuels 2% of the total bioenergy mix.435 Production and consumption of 
bioenergy is almost the same as there is very little trade in bioenergy right now. 
 
Most of the 11 plants commissioned since 2001 are bagasse fuelled plants. 
 
Market Size  

Currently, at an installed capacity of 773MW, around 0,9% of Australia’s total electricity 
production and 11,5% of its renewable energy generation is through biomass. The production 
of electricity is currently estimated at 2.500 GWh and is expected to grow to 5.748 GWh per 
year, at a CAGR of 13% from 2007-2016. The roadmap also envisages a target of 73 TWh for 
2050436 437. 
 
Bagasse fired power plants at sugar mills and land fill gas constitutes most of the biopower 
generated under the Renewable Energy Target (RET) scheme438. 
 

Figure 85 - Biomass Electricity Production – Australia (2007-16) 

 

 
 

Source- MEC Intelligence Analysis based on Australia Bioenergy Roadmap 

 

                                                                 
434

 Clean Energy Council (CEC), ”Bioenergy Industry Report”, June 2010 
435

 Australian Energy Resource Assessment, Chapter 12 
436

 Clean Energy Council (CEC), ”Clean Energy Council Australia Report”, 2011  
437

 Clean Energy Council Website 
438

 Clean Energy Council (CEC), ”Bioenergy Industry Report”, June 2010  

http://www.cleanenergycouncil.org.au/technologies/bioenergy.html
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Biomass thermal market is not incentivized and is mostly in the informal sector. The data for 
the market is not well gathered. Large amounts of firewood (approx. 4000.000 tonnes per 
annum) are used in Australia today for home and space heating. Some wood pellet 
manufacturing programs are under development in Australia primarily for export due to higher 
prices for wood pellets in Europe and low domestic demand.439 
 

Biofuels 

In 2009, Australia produced 0,3 per cent and 0,6 per cent of global ethanol and biodiesel 
respectively. Biofuels account for 0,4% of the fuel usage in the transportation sector.  
 
E10 has been used in Australia mostly till now, E85 is a relatively new product. The use of E10 
has been growing, primarily in New South Wales (NSW) and (which has a mandate) and 
Queensland (mandate currently suspended) and Victoria.440 The consumption of ethanol is 
expected to increase to 1.101 billion litres at a CAGR (2007-2016) of 33% from 350 million 
litres in 2010. The production capacity for Ethanol is estimated to increase by similar amounts 
within Australia. 
 
Biodiesel is marketed in B5 and B20 blends. Biodiesel consumption is expected to rise from 89 
million litres in 2010 to 235 million litres in 2016 at a CAGR of 19,5% in 2007-2016 (assuming 
the 2010 utilization rates to continue).  The production capacity of biodiesel is expected to 
increase 609 million litres in 2015.441 

 
Figure 86 - Biofuel Consumption – Australia (2007-16) 

 

 
Source: MEC Intelligence Analysis based on numbers from GAIN and Biofuels chapter in Monitoring of the Australian Petroleum 
Industry, December 2010. 

 
Pricing Trends 

The main consideration for fixing the price of ethanol is dependent on the cost of production 
most of which is dependent on cost of feedstock. As a transport fuel, its price is related to 
petrol price. 
 

                                                                 
439

 Energy Council Clean (CEC), Bioenergy Industry Report, June 2010 
440

 US Department of Agriculture (USDA) Global Agricultural Information Network (GAIN) “Australia Biofuels Report”, 2011  
441

 Monitoring of the Australian Petroleum Industry, December 2010. 
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E10 in Australia has been sold at a lower price than RULP because of lower fuel efficiency or 
because of E10 not primarily subject to excise, different feedstock price. Difference between 
Regular Unleaded Petrol (RULP) and E10 prices was 2,6 cents per litre in 2009–10, a decrease 
of 0,2 cents per litre from 2008–09.  
 
Limited ethanol supply along with increased mandated consumption might lead to an increase 
in price of ethanol in the future . 

 

Stakeholder Analysis 

Mandates for biofuels are currently at state-level. The responsibility of following the mandates 
for biofuels is on the fuel sellers.  
 
Key Stakeholders 

Table 48 - Key Australian Bioenergy Stakeholders 

 
Source: Various Industry report and web articles 

 
Competitors and New Entrants 

The biomass industry is currently emerging in Australia and there are no well -established 
players in the market. There are considerable profitability challenges in the due to lack of 
industrialization of the sector in the country. The limited supplier base leads to limited 
competition, and restricted price discovery.  For Example: 

 The contractors are unable to bid for projects as there are not many sub-contractors to 
avail services at competitive price.  

 At the same time, a number of possible biomass suppliers are unaware of the 
bioenergy industry and its potential leading to higher prices of the feedstock.442 

 
Barriers to Entry 

High Feedstock prices, oil prices, uncertainty over state mandates, lack of FiTs have led to low 
investments in the sector. 
 

                                                                 
442

 Clean Energy Council (CEC), Bioenergy Industry Report, June 2010 

Country Government Stakeholder Developer/Utility 

Australia  Clean Energy council  
 Biofuel Association of Australia 

 Delta Energy 

 Bioenergy Australia 

  Western Australia 
Biomass 

 Sunshine Electricity 

 CSR Sugar Mills 

 Melbourne Water 

 The Paran 

 Gasification Australia 

 Landfill management 
Services 

  Energ Developments 

Ltd 
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Taxation on ethanol is being considered by the federal government which might affect future 
investments.  
 
Trends and Drivers 

 Availability of high quality, low cost coal, lack of enough policy support, inexpensive 
electricity supply, volatile REC prices, uncertainty regarding LRET, CPRS, food-vs.-fuel 
debate have been primarily responsible for restricting growth of bio-power market, 
since it is dependent on the financial incentives to make it viable. 

 Target of 20% energy from RES by 2020, Mandatory Renewable Energy Target and its 
successor schemes, the RET (Renewable Energy Target), LRET (Large-scale RET) and 
SRES (small-scale renewable energy scheme), climate change, ambition of reduction of 
greenhouse gas emissions by 2050 to 60% of the 2020 levels, rising electricity demand, 
abundant biomass feedstock will be a driver for developing the biomass market. 

 Depletion and environmental concerns over crude oil, state level policies are driving 
the biofuel market and their use is increasing. However policy and mandate level 
uncertainties and feedstock prices along with the global financial conditions have led 
to limited investment in this industry. 

 
Decision Making Process 

The previously centralized Australian electricity industry has been reformed. Wholesale 
markets have been established and retail competition has been introduced in all states. For 
connecting to the networks, generators have to deal with local network businesses and prove 
technical requirements for secure system operations.443  
 
 
Key Challenges 

High GHG Emissions: The GHG emissions in Australia are one of the highest in the country as 
76% of the electricity is generated from coal. 50% of these emissions can be attri buted to 
electricity production. 
 
Security and Reliability of Energy Supply- Large and widely distributed sources of bioenergy will 
help in adding diversity to electricity supply as well as ensuring security. Conventional power 
plants have large capacities and are located mostly away from the region of demand. 
Accidental outages, weather related electricity disruptions, failure of a single station can be 
dealt with as bioenergy power plants can have lesser capacities and be situated near the area 
of demand.444 
 
Emerging Sectors 

 There is immense potential in use of agricultural wastes for energy from 791GWh in 
2020 to 50.566 GWh in 2050. 

 Advanced biofuels are also an emerging sector with increasing government sector 
investment for development 

 Energy crops: Companies are looking to grow oil mallee eucalypts as an energy crop 
for conversion into energy pellets to be later used in co-firing445 

                                                                 
443

Clean Energy Council (CEC), Australia Bioenergy Roadmap, 2008 
444

 Clean Energy Council (CEC), Australia Bioenergy Roadmap, 2008 
445 Biomass Magazine, “Biomass Down Under” , 2011  
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Sectorial Investments 

 Advanced Biofuels Investment Readiness (ABIR) Program- A$ 15 million commitment 
by the government for encouraging the establishment of a commercial and 
competitive advanced biofuel industry. 

 A$ 5 million have been committed in support of a freshwater and marine macro-algae 
to biofuels project at James Cook University 
 

Legislation 

The key legislations are: 

Table 49 - Key Policies in Australia 
Name of the Policy Target Policy Structure 

Renewable energy Target 45.000 GWh by 2020 Mandatory use of electricity 
generation from renewable 
sources. Investment 

estimated at $ 5billion 

Carbon Pollution Reduction 
Scheme (CPRS) 

Between 5 - 25% of 2000 
emissions levels by 2020 and 

60% by 2050 

Proposed Emission Trading 
scheme but not legislated yet 

Renewable Energy 
Demonstration program 

 Competitive Grants program-
To assist demonstration of 
renewable energy for power 

on a commercial scale 

Second Generation Biofuels 
Research and Development 

program 

 $ 15million competitive 
grants Program to support 
research, development and 
demonstration of new 
biofuels technologies and 

feedstocks 

Implementation of alternative 

fuels taxation policy 
 Reduction of excise from 38,1 

cpl to 25 cpl on 1 July 2011, 
for both domestically 
produced and imported 
ethanol, and progressive 
phasing of excise rate down 
to a final rate of 12,5 cpl on 1 

July 2015. 

Source: Clean Energy Council Website  
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Asia 

Market Size 

Biomass 

The biomass market for production of electricity increased with a CAGR of 5,71% between 
2007 and 2011, to reach a total of 48,4 TWh in 2011. 
 
The performance of the market is forecast to accelerate, with an anticipated CAGR of 7,2% for 
the five year period 2011-2016, which is expected to drive the market to a consumption of 
73,47 TWh by the end of 2016.  
 
The dominating players in this market are China, Japan and India. China’s market in 2011 stood 
at 6,34 TWh and stood to increase by 150% to 15,65 TWh by 2016. The growth for Japan and 
India is expected to be 27% and 40% respectively by 2016 as compared to the 2011 levels.  

 

Figure 87 - Biomass Electricity Production – Asia (2007-16) 

 

 

 
Source: MEC Intelligence Analysis based on countries’ political targets, various industry reports and web articles.  

 

Biofuel 

The biofuel consumption market increased in volume with a CAGR of 16,7% between 2007 and 
2011, to reach a total of 5,88 billion litres in 2011. Bioethanol is the largest segment of the 
biofuel consumption market in Asia-Pacific, accounting for 63,7% of the market's total volume. 
The biodiesel segment accounts for the remaining 36,3% of the market.  
 
The performance of the market is forecast to slow down, with an anticipated CAGR of 10,0% 
for the five year period 2011-2016; this is expected to drive the market to a volume of 10,43 
billion litres by the end of 2016.  
 
The dominating players in this market are China, Thailand, South Korea and India. China’s 
consumption in 2011 was 3,35 billion litres and was expected to grow by almost 60% to 5,30 
billion litres by 2016. The growth for South Korea and India is expected to be 55%, 100% and 
85% respectively by 2016 as compared to 2011 levels. 
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Figure 88 - Biofuel Consumption – Asia (2007-16) 

 

 

 
Source: MEC Intelligence Analysis based on countries’ political targets, various Industry reports and web articles. 

 
Pricing Trends 

Biomass Power 

 China – In the year 2011, the price of crop stalks, a biomass raw material purchased 
from the farmers, is around 300 yuan ($ 46,38) per ton, and accounts for 50 percent of 
the cost, while equipment costs constitute about 20 percent. The National 
Development and Reform Commission implemented uniform benchmark electricity 
price of electricity sold to the State grids by biomass power generators to 0,75 yuan ($ 
0,12) per kilowatt-hour in July 2010. Meanwhile, the average price of electricity 
charged to the end users was only around 0,5 yuan ($ 0,08) per kilowatt-hour 

 India - Typical cost for setting up a biomass power project is between Rs 3 crore ($ 
0,58 million)/MW to Rs 4 crore ($ 0,78 million)/MW. Cost of generation depends on 
cost of biomass, plant load factors and the efficiency of conversion. The tariff for the 
electricity is voluntarily decided by each state and varies in the range of Rs. 2,63 ($ 
0,05) to Rs. 4,00 ($ 0,08) /unit. The current cost for the raw material is Rs 3500 ($ 
67,79) /ton against the cost of Rs 2.275 ($ 44,06) – 2.695 ($ 52,20) /ton fixed by the 
regulatory authority (CERC), so producing electricity becomes expensive without 
adequate feed-in-tariff. 

Biofuel 

 China - The cost of cellulosic ethanol in 2010 was $ 10,2 per liter, and was expected to 
drop by nearly 14% to $ 4,9 per liter by 2015446. 

 Thailand – In 2010 typical prices for different types of feedstock are currently 36,00-
37,00 baht($ 1.17)/kg for feedstock through crushing plants or cooking oil refineries 
(CPO), 34,00-35,00 baht($ 1,10)/kg for stearin, and 20,00-22,00 baht($ 0,68)/kg for 
free fatty acids of palm oil(FFA). In the year 2010 the retail pricing for B2 biodiesel was 
29,89 baht ($ 0,97)/ liter, B5 biodiesel was 28,69 baht ($ 0,93)/ liter  

                                                                 
446

 People Daily , “Nov ozy mes banks on bioenergy ”, September 2010; Nov ozy mes, “Cellulosic ethanol in China”, April 2009  
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 India - Production cost of ethanol from molasses is Rs.17 ($ 0,33) per liter and bio-
diesel from jatropha is Rs. 35 ($ 0,68)-45 ($ 0,87) per liter. Investment required for 
setting up a bio-diesel plant of production capacity 500 litres is about Rs. 5 million ($ 
0,1 million) 

 

Stakeholder Analysis 

 The Chinese government has mandated its central agencies to develop the tariffs and 
regulate the market. The state sponsored companies are mostly active in the industry.  

 In India, The responsibility for the development of the bioenergy industry is shared 
between the state and the national government. The national government has fixed 
state level renewable portfolio standards and encourages development of the industry 
through incentive through various policy measures. The majority of the investment in 
the sector is from the private sector. 

 Thailand government has created a long term plan to promote development of 
biofuels as a transportation fuel and promote the consumption through mandates on 
blends to be utilized by the oil marketing firms. At the same time, the government also 
promotes production by fixing small (2008-11), medium term (2012-16) and long term 
production targets (2016-22) to incentivize production of fuels. Under these targets, 
the government awards contracts to private players to produce the fuel. In addition, 
the government also promotes the development of biomass power industry by giving 
licenses of 10MW and 1MW biopower plants in rural communities.  

 
Key Stakeholders 

Integrated energy companies are forming partnership with the local firms to boost 
performance in the biofuel market, and cover up the shortfall between production and 
consumption (case in point, Petrobras and Mitsui to jointly form bioenergy firm).  
Other opportunities can be seen in the form of technology transfer and research where firms 
are entering into cooperation agreements to exploit the untapped potential (case in point, 
Altona Energy enters cooperation agreement with Rentech). 
 

Table 50 - Key Asian Bioenergy Stakeholders 

Country Government Stakeholder Developer/Utility 

India  Ministry of Power 

 Ministry of New and 
Renewable Energy 

 Central electricity regulatory 
commission (CERC) 

 Indian Renewable Energy 
Development Agency 

 Orient Green Power 

 Greenko Ltd. 

 LT Foods Ltd. 

 Jocil  Ltd. 

 Praj Industries (more than 70% of 

the market share) 

 Southern Online Bio Technologies 

Ltd. (SOBT) 

 IKF Technologies Ltd. 

China  China National Renewable 
Energy Center 

 Energy Research Institute of 
National Development of 
Reform Committee 

 Gushan Environmental Energy 

Ltd.  
 Petróleo Brasileiro S.A. 

 China Clean Energy Inc. 

 Novozymes A/S 
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Source: Various industry report and web articles 
 
Competition and New Entrants 

The Asia biofuel market has experienced extremely strong growth in recent years. However, 
due to government policies and emphasis being placed on green energy there are enough 
opportunities for all to grow. 
 

India 

In India there has been a lot of participation from the private sector players with the following 
companies dominating the biofuel market:  
 

Table 51 - Key Indian Bioenergy Companies 
Biomass Biofuel 

Orient Green Power Praj Industries (more than 70% of the market 
share) 

Greenko Ltd. Southern Online Bio Technologies Ltd. (SOBT) 

LT Foods Ltd. IKF Technologies Ltd. 

Jocil Ltd. Nandan Biomatrix 

A2Z Maintenance & Engineering Services 
Pvt. Ltd. 

Naturol Bioenergy Ltd. 

Lakshmi Energy and Foods Ltd.   

Triveni Engineering and Industries Ltd.   

SuryaChakra Power Corporation Ltd.   

Abellon Clean Energy Ltd.   

Clenergen India Pvt. Ltd.   

Emergent Ventures India Pvt. Ltd.   

Husk Power Systems Ltd.   

 
Source: Various industry report and web articles 
 

Thailand  National Biofuels Committee  Pornvilai International Group 

 Thai Alcohol 
 Thai Agro Energy 

 Thai Nguan Ethanon 

 International Gasohol 
Corporation 

 Konkaen Alcohol 
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China 

In China, state sponsored companies are the dominating players in the cleantech sector. Firms 
include: 
 

Table 52 - Key Bioenergy Players in China 
Domestic players Foreign players 

Gushan Environmental Energy Ltd. Petróleo Brasileiro S.A. 

China Clean Energy Inc. Novozymes A/S 

 
Source: Various industry report and web articles 
 

South Korea  

 ECO Solutions Co. Ltd. 
 GS Caltex Corporation  

 SK Energy Co., Ltd. 
 

Japan 

 Cosmo Oil 
 Nippon Oil Corporation 

 

 Thailand 

 Pornvilai International Group 
 Thai Alcohol 

 Thai Agro Energy 

 Thai Nguan Ethanon 

 International Gasohol Corporation 
 Konkaen Alcohol 

 
Barriers to Entry 

To successfully retail biofuel, the entry barriers would include establishing the infrastructure 
for transportation, storage and distribution of fuel. The capital requirements to build enough 
forecourts to distribute the fuel and make it cost effective would alone be enough to deter 
most new entrants; thus these requirements can act as a deterrent to potential new entrants.  
Another inhibitor in the market is the availability of feedstock to produce the fuel. In India, the 
Jatropha plants have not lead to the promised yield and in Thailand the diversion of palm oil 
led to shortage and increase in prices for the cooking oil.  
 
Demand Gap 

In 2010, the production for biofuel in Asia was Bioethanol (3,42 billion litres), Biodiesel (1,69 
billion litres), while the consumption was Bioethanol (3,58 billion litres), Biodiesel (2,04 billion 
litres) 
So there was a shortfall of Bioethanol (0,16 billion litres), Biodiesel (0,34 billion litres) 
 



BIOENERGY 
 

 

  

THE GLOBAL CLEANTECH REPORT 2012   340 
   
   

 

In 2015, the production for biofuel in Asia is expected to be 7,44 billion litres, while the 
consumption is expected to be 9,97 billion litres, which implies a shortfall of 2,53 billion litres.  
 
In Thailand there have been no imports of ethanol for gasohol consumption due to sufficient 
domestic supplies since 2005. The Government imposes a tariff rate of 2,5 baht/litre (27 US 
cents/gallon) on imported ethanol, which is mainly used for liquor production. In 2010 ethanol  
exports are expected to increase significantly due to large excess supplies of ethanol  
 
Trends and Drivers 

India 

As per the 12th Five year plan by 2017: Biomass power (capacity addition) 447 - 5780 MW (2300 
MW); Indicative target of 20% blending of biofuels, both for bio-diesel and bio-ethanol, by 
2017 is proposed (i.e. 20 billion litres per year of biodiesel and 2,4 billion litres of ethanol) 
 

China 

By 2015 targeted capacity of biomass power is 13.000 MW448; Target of increasing biofuels 
production by 2020, (i.e. 2,27 billion litres per year of biodiesel and 12,67 billion litres per year 
of ethanol449) 
 

Japan  

25% Reduction of greenhouse gas by 2050 (as compared to 1990 levels); E20 (gasoline 
containing 20% ethanol) mandate implemented by 2030; Non-mandatory target of Bioethanol 
target [0,05 billion litres (Y2010); 1,9 billion litres (Y2020); 3,8 billion litres (Y2030)]  
 

South Korea 

Renewable energy to account for 7% of South Korea's total energy consumption by 2020; 20% 
by 2050; B3 (Y2012) Testing Phase as to B5 for biodiesel; Testing Phase as to implement E3, E5  
 

Thailand 

The current 15-year ethanol and biodiesel plans are based on the Alternative Energy Plan 
2008-2022 which aims to increase the share of alternative energy mixed to be 20% of the 
country’s total energy demand by 2022. According to the plan, the government set targets of 
ethanol production of 3,0 million litres/day from 2008-2011, 6,2 million litres/day in the 
medium-term from 201 -2016, and 9,0 million litres/day in the long term from 2017-2022. The 
targets of biodiesel production (B100 biodiesel) are set at 1,35 million litres from 2008-2010, 
3,02 million litres/day in 2011, 3,64 million litres/day in 2016, and 4,50 million litres/day in 
2022  
 

                                                                 
447

 Energy Alternatives India (EAI),  ”MNRE Report” in Bioenergy Mission  
448

  Whatsonchengdu, ”China to expand installed generation capacity of biomass power to 13m kilowatts”, 2011  
449

 Asia Pacific Economic Cooperation (APEC), Activities Summary, 2008  
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Decision Making Process 

India 

 Any project proposal for bioenergy plant needs clearance by State Energy 
Development Agency, State Investment Promotion Board (SIPB) gives the incentives in 
the form of tax-break, depreciation norms etc. The electricity generated can be sold to 
State Electricity Board through Power Purchase Agreement (PPA) or Merchant Banking 
through companies like PGCL / TATA Power / Reliance Power etc. 

 

China 

 The first step for a foreign investor is to determine whether or not the project or the 
industry concerned is regulated. Two sets of regulations governing foreign investments 
in China must be consulted: “the Foreign Investment Regulations” and “the Foreign 
Investment Catalogue”. Biomass projects fall into the category of encouraged projects 
which implies tax holidays and preferential treatment 

 The second step is to identify the main administrative approvals that need to be 
obtained from the Chinese authorities. Large projects need to be approved by the 
State Council, then an approval from State planning and development commission 
(SDPC). If governmental financing is required from the Central Banks or if the 
government is requested to guarantee the reimbursement of a loan granted by 
foreigner(s), the project should also be approved by the State Economic and Trade 
Commission (SETC), the Ministry of Finance, and the Central Banks. For projects that, 
though using non-governmental financial sources, can concern strategic exploitation 
and utilization of resources or can cover several water streams or provinces, the SDPC 
has only to approve the project proposal. Then the project must be approved by the 
local Planning Development Commission (DPC). For Joint Ventures additional approval 
is required from Ministry of Foreign Trade and Economic Co-operation (MOFTEC). 
 

Thailand 

 The energy sector in Thailand is administered by the Ministry of Energy, which was 
established in 2002 pursuant to the Restructuring of Government Organization Act 
(2002). The National Energy Policy Council, established under the National Energy 
Policy Council Act (1992), is responsible for managing the energy sector in Thailand, 
including granting energy operating licenses and issuing energy pricing regulations. 
The government agencies under the Council are the Energy Conservation Promotion 
Fund Committee (ECPFC), Energy Policy Committee (EPC) and National Energy Policy 
Office (NEPO). 

 The National Energy Policy Council administers the Energy Conservation Promotion 
Fund (ECON Fund) to support renewable energy research. The main objective of this 
fund is to provide financial support to designated factories and buildings involved in 
energy conservation programs, including renewable energy projects. Investment 
Promotion Act (1977), and its subsequent amendments, Thailand's Board of 
Investment (BOI) under the Ministry of Industry assists in the formulation and 
implementation of investment promotion policies. Industrial Estate Authority as a 
state enterprise under the Ministry of Industry is responsible for issuing permits to 
industrial operators and granting special incentives and privileges,  including the right 
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to own land in the industrial estate area, to obtain work permits for foreign 
technicians and experts, and to remit foreign currency abroad. 
 

Key Challenges 

 Expansion of biofuel crops threatens local food production, caused deforestati on, 
water scarcity, and haze.  

 Most of the large scale biofuel production in Asia currently is not economically viable 
without extensive subsidy and subject to boom and bust cycle. 

 Most of the countries do not have an integrated sustainability criteria and standard to 
guide the biofuel development and processing. 

 

India 

 Ministry of Power, Ministry of New and Renewable Energy (MILLIONRE) from the 
Government’s side establish the energy objectives. The planning commission outlines 
the orientation of general policies and coordinates the plans of the ministries. 

 The central electricity regulatory commission (CERC) promotes competition and 
efficiency in power markets improves quality of supply and promotes investments.  

 IREDA, the Indian Renewable Energy Development Agency which was set up in 1987 is 
in charge of financing the development of renewable. IREDA manages a revolving fund 
of $ 195 million from the World Bank and the GEF (Global Environment Fund).  

 BEE, the Bureau of Energy Efficiency was created in 2002 to implement conservation 
programs. The country’s energy policy is defined in the 12th Five Year plan covering 
period 2012-2017. 

 Each state in India has a Renewable Purchase Obligation (RPO) which is decided by the 
State Electricity Regulator (SERC).RPO means that the State has to compulsorily 
consume a fixed percentage of electricity from Renewable Energy Sources.  

 Renewable Energy Certificate (REC) is a Policy whereby Renewable Energy Generators 
are granted a REC per MwH of Green Energy that they contribute to the Grid. So the 
states which do not meet the renewable energy percentage from Alternative energy 
targets can buy this REC from other states which have a surplus. 

 

China 

 Two of China’s primary policy vehicles include the 2006 Renewable Energy Law (REL) 
and the 12th Five-Year Plan (FYP). The following institutes are involved in following the 
policy directives China National Renewable Energy Center (CNREC) and the Energy 
Research Institute of National Development of Reform Committee (NDRC).  

 

Thailand 

 The Government has created an enabling environment for biofuels development. The 
National Biofuels Committee is responsible for policy direction, strategy planning and 
implementation. It is supported by the ministries of finance, agriculture, industry and 
energy. 

 Financing and project development mechanisms have been set up through Special Purpose 
Vehicles (SPV) and financial institutions for successful project implementation.  
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Legislation 

India 

 State Government Tariffs in the range of Rs. 2,63 ($ 0,05) to Rs. 4,00 ($ 0,08) /unit 

 Term Loans available from IREDA at 12,60% to 13,50% 
 Accelerated depreciation, Import Duty concessions, Excise Duty exemption 

 Preferential Tariffs by some State Electricity Regulatory Commissions 

 Capital Subsidy from MILLIONRE 
 Biofuel technologies and projects will be allowed 100 percent foreign equity through 

automatic approval routes to attract Foreign Direct Investment (FDI), provided biofuel is 
for domestic use only, and not for export. Plantations of non-edible oil bearing plants 
would not be open for FDI participation. 

 Except for a concessional excise duty of 16 percent on bio-ethanol, no other central taxes 
and duties are proposed for on bio-diesel and bio-ethanol. 
 

China 

 The National Development and Reform Commission raised the price of electricity sold to 
the State grids by biomass power generators to 0,75 Yuan ($ 0,12) per kilowatt-hour in July 
2010. Meanwhile, the average price of electricity charged to the end users was only 
around 0,5 Yuan ($ 0,08) per kilowatt-hour 
The tariff provides biomass power generators with an additional incentive of 25 fen (4 
cents) per kilowatt hour on top of the local coal price 

 For ethanol fuel production In 2010, the average subsidy was 17 cents/liter ($ 215/MT); in 
2009, 19 cents/liter ($ 241/MT); and, in 2008, 20 cents/liter ($ 253/MT) 
 

Japan 

 1,6 yen ($ 0,02) per liter tax reduction for ethanol blended gasoline from May 2008 
(Gasoline Tax: ¥53,8 ($ 0,67)/L, Oil& Coal Tax: ¥2,04 ($ 0,03)/L, Consumption tax: 5%)  

 Biofuel law of Agriculture, Forestry and Fisheries started from Oct 2008 

(*1/3 ～1/2 Reduction of Fixed Asset Tax for biofuel plant;  
*tax reduction at 7% of the initial installation cost (only for small & medium entities) or 
special depreciation) 
 

Thailand 

 Gasohol refineries receive a subsidy of 13,5 baht ($ 0,44)/litres for E85 gasohol production 
(a mixture of 85 percent ethanol and 15 percent gasoline) from the State Oil Fund applied 
at in order to encourage gasohol consumption over gasoline. This enabled refineries to set 
retail prices of E85 gasohol 53,0 percent lower than premium gasoline.  

 As for automobile manufacturers, effective January 2011, those manufacturers who 
produce vehicles compatible with E85 will be able to import parts and components duty 
free during 2011 – 2013.  

 The Government extended a reduction on import duties for flex fuel vehicles (FFV) from 80 
to 60 percent by end of 2011. 
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Europe 

Market Size 

Biomass Power  

The total production of biomass power was estimated at 121 TWh in 2009 and is expected to 
grow at a CAGR (2007-2016) of 6,88% to 182 TWh by 2016.450  Germany, Sweden and UK 
contribute almost 48% with 34,3TWh, 12TWh and 11,5TWh.  
 
Wood and wood waste contributed 51%, followed by municipal waste at 24%, biogas at 21% 
and bioliquids at 4%. For Germany and UK, biogas is the biggest contributor while for Sweden 
it is wood and wood waste. The use of biogas is expected to increase in Germany, UK, Italy, 
France and Netherlands in line with policy targets to account for nearly 43Twh of electricity 
produced in 2015 and 60Twh of electricity produced by 2020 increasing from nearly 28 Twh in 
2010. The increase is expected to come from both waste to energy conversion and 
methanisation of energy crops and development of small scale methanisation plants at point 
of source of waste generation451 
 
In 2010, approximately 50% of the electricity production was derived from electric-only 
facilities and the rest from CHP452    

 
Figure 89 - Biomass Electricity Production in Europe (2007-2016) 

 

 

Source : MEC Intelligence Analysis based on data from Joint Research Centre ( JRC) , Eurobserver barometers. 

 

Biomass Heat 

7,8Mtoe(90,7TWh) of heat was produced in EU in 2009. Wood and waste is the biggest 
contributor at 75%, followed by municipal waste at 22% and 2% each from biogas and 
bioliquids. Sweden, Finland, Denmark and Germany constitute 75% of the market with 
2,7Mtoe, 1,23 Mtoe, 0,98 Mtoe and 0,90Mtoe respectively. 
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 EU Observer, “State of Renewable Energies in Europe”, 2011  
452

 REN21 Renewables 2011 Global Status Report 
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Biofuels 

European Union is the third largest producer of biofuels in the world after US and Brazil and 
the largest producer of biodiesel with more than 53% of the total world’s output. Around 15 
billion litres of biofuel was produced in EU in 2010. The total biofuel consumption was 19 
billion litres in 2010. It is expected to increase to 30 billion litres in 2016. 
 
The contribution of biodiesel in the transport sector was 77%, bioethanol 21%, vegetable oil 
1,3% and biogas fuel at 0,4% . The key markets are Germany and France which constitute 
almost 50%of the market. 
Ethanol consumption is expected to grow to 9.887 million litres in 2016 at a CAGR (2007-2016) 
of 17%. Biodiesel consumption is expected to grow to 20.416 million litres at CAGR of 11.8% 
from 2007-2016.  

 

Figure 90 - Ethanol Consumption in Europe (2007-2016) 

 

 

Source: MEC Intelligence Analysis based on data from GAIN, Eurobserver barometers. 

 
Figure 91 - Biodiesel Consumption in Europe (2007-2016) 

 

 

Source: MEC Intelligence Analysis based on data from GAIN, Eurobserver barometers.  
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Biogas 

Germany, Netherlands and Sweden have been increasingly promoting the development of 
natural gas quality biogas, “fuel grade biogas”, to reduce the dependence on natural gas. The 
gas is purified to a high level and injected into the gas grid. The German government has set 
itself a target of producing 10 Nm3 of fuel grade biogas against a consumption of nearly 100 
Nm3 of consumption in 2007. The development of the sector is inhibited due to requirement of 
high capital investments.453 
 
Pricing Trends 

Biomass Power 

The pricing for Biomass Power and Heat in the market is determined by the feed-in-tariffs, 
green certificates, and feed-in-tariff premiums.  
This tariff support is provided for the key markets are revised in accordance with the 
development of technology and individual state preferences. The per unit support provided by 
different states and types of mechanisms used are given below: 
 

Biomass Energy Support 

 

Table 53 - Power Tariff and Incentive in Key European markets 
Key Markets Power Tariff – EUR/Mwh (2009) Type of Incentive 

Germany 30,71 ($ 40,38) Green Certificates 

UK 92,24 ($ 121,26) Feed-in-Tariff 

Sweden  82,96 ($ 109,06) Green Certificates 

Source: Energy-regulators,  CEER Report on ”Renewable Energy Support in Europe” , 2011  

 

Biofuel  

The biofuel prices are volatile depending on the price of the input of the feedstock. Hence, the 
pricing of the fuel is susceptible to increase. Europe imports biofuels from Asia, South America 
and North America whose price has been increasing.  
 
Stakeholder Analysis 

The Renewable Energy Directive under Climate Change Plan (CCP) has targets for each country 
to increase the share of renewable energy in the total energy mix depending on the countries 
potential and the current situation. Each country is expected to submit an NREAP on how to 
reach the target. 
Under the Fuel Quality Directive (2009/30), all fuel suppliers (oil companies) are expected to 
meet a 6% cut in GHG emissions by 2020 across all fuel categories supplied to the market.  
The mandates are to be executed by private developers of power and fuel in return of green 
certificates or feed-in-tariff incentives. The market is highly dominated by private players. 
Some of the key players in the Europe market are listed in the competitors section.  

                                                                 
453

 EU Observer, “Biogas Barometer”, 2009 and  EU Observer, “State of Renewable Energies in Europe”, 2011  
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Key Stakeholders 

The European Union Commission has set the target for the adoption of renewable energy, and, 
has left the decision of the proportion of renewable technologies and the execution of the plan 
to the national governments. The key stakeholders for EU and the two largest markets in the 
EU are as follows: 
 

Table 54 - Key European Bioenergy Stakeholders 

Source: Business Insights, “The Global Biomass Market Outlook”, 2011, Eurobserver barometers, various industry report and web 
articles 

 
Some of the key industry associations promoting bioenergy in Europe are:- 

 European Biomass Association, European Biogas Association, European Biomass 
Industry Association, European Biodiesel Board, Biomass Energy Europe 

 National Associations such as: Swedish Bioenergy Association, German Bioenergy 
Association, Italian Biomass Association,    VDB (Verband der Deutschen 
Biokraftstoffindustrie e.V.) -  an association of German biofuel producers 

Country Government Stakeholder Developer/Utility 

EU  European Environment Agency 

 Joint Research Centre 

 European  Climate Foundation 

 

Germany  Germany Energy Agency 

 German Agency for Technical 
Cooperation(GTZ) 

 German NGO Forum Environment & 
Development  

 Federal Ministry for the Environment, 

Nature Conservation and Nuclear Safety 
(BMU) 

 Federal Ministry  for Economics and Labor 

(BMWA) 

 RWE Power 

 AE E Lentjes GmbH 

 BMP Biomasse Projekt 

GmbH 
 Interargem 

 BPRe Biopower 

Renewable Energy 

 ENRO AG 

 PROKON Nord 

Energiesysteme,  
 GEE Energy GmbH Co KG,  

EnBW Energie Baden-
Wurttemberg 

 Crop Energies 

 Verbio AG 

 ADM Biodiesel 

Sweden  Swedish Energy Agency 
 Swedish Board of Agriculture  

 Chemrec 

 Skelleftea 

 Kraft 

 E.ON Sverige 

  MW Power Oy 

 Vattenfall  

France  Ministry for Environment 
 Environment and Energy Management 

Agency (ADEME) 
 

 Diester Industrie 

 Crop Energies 

 Cristanol France 

 Tereos 

 Abengoa 
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Competitors and New Entrants 

Some of the major players in the biomass power and heat industry in Europe are:  
 
Germany 

 
Sweden 

 Skelleftea 

 Kraft 
 E.ON Sverige 

 MW Power Oy 

 Chemrec 
 
 
UK 

 Drax Power 

 Wartsila Corporation  
 E.ON UK 

 Scottish and Southern Energy 

 EDF Energy 
 Energy Power Resources (EPR) 

 Bronzeoak Company 

 Purepower Holdings Limited  
 Welsh Power Group Limited. 

Italy 

 Enel 

 Hera Group 
 Bio Energie 

 Euroenergy Group 
 

Biofuel 

Europe exports most of its ethanol requirements and nearly 40% of its biodiesel requirements. 
In 2011, the production of biodiesel in Europe decreased due to policy issues over the 
diversion of land to grow food to growing feedstock for generating fuel and high cost of 
domestic production. At the same time, the demand for biofuels continued to increase with 
increase in the import of fuels.454  
 

                                                                 
454

 Oil Price,  ”European Union Biodiesel Production  Slumps in 2011”, 2011  

 RWE Power 

  AE E Lentjes GmbH 
 BMP Biomasse Projekt GmbH 

 Interargem,  

 BPRe Biopower Renewable Energy 
 ENRO AG 

 PROKON Nord Energiesysteme 

 GEE Energy GmbH Co KG 
 EnBW Energie Baden-Wurttemberg 
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The domestic industry is a major stakeholder in the biofuel industry in Europe and consists of 
diverse set of players ranging from the large integrated companies to small niche companies. 
Owing to the current status of the market the industry is currently under consolidation stage. 
 The key players in the industry are as follows: 
 

Table 55 - Major European Bioethanol Producers 
Company Location Number of 

units 

Production 

Capacity in litres 
Raw materials 

Abengoa 

 

Spain (4) 

United States (6) 

Brazil (2) 

France (1) 

Netherlands (1 

14 3.180 Sugar cane, 
barley, wheat, 

cereals, 

raw alcohol, 
maize, 

lignocellulose 

Tereos 

 

 

France (6) 

Brazil (6) 

Belgium (1) 

Czech Rep. (1) 

 

14 1.700 Sugar juice, 
wheat, sugar 
cane 

Crop 

Energies 

 

Germany (1) 

France (1) 

Belgium (1) 

 

3 760 Sugar juice, 

cereals, wheat 

Cristanol France  

 

France (4) 4 540 Sugar juice, sugar 
beet, 

wheat, glucose, 
raw alcohol 

Agrana  

 

Austria (1) 

Hungary (1) 

2 410 Wheat, maize 

 

Ensus UK (1) 1 400 Wheat 

Verbio Germany(2) 2 300 Sugar juice, 

Cereals 

 
Source: Eurobserver Biofuels Barometer, 2011 
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Table 56 - Major Biodiesel Producers 
Company Country Number of plants Production 

capacity in 
Europe(in tons) 

Diester Industrie (group) France 7 1990.000 

Biopetrol Industries Switzerland 3 1000.000 

ADM Biodeisel Germany 3 975.000 

Infinita Spain 2 900.000 

Natura /Biocarburantes 

CLM 

Spain 3 855.000 

Marseglia Group (Ital. 

Green oil and Ital Bi Oil) 

Italy 2 560.000 

Novaol (Diester Industrie 

International group) 

Italy 3 550.000 

Entaban/Eolia/NMAS Spain 3 500.000 

Verbio AG Germany 2 450.000 

 
Source: Eurobserver Biofuels Barometer, 2011 

 
Demand Gap 

The annual biomass heat and power consumption is expected to grow to 1.650TWh in 2020 
according to the EU Commission scenario to meet the targets, i.e., almost double of the 
current value.  
 
Going by the current growth trend, this energy is likely to grow by around 300TWh by 2020 to 
1.100TWh; leaving a gap of almost 550TWh. Imports would be required to meet the gap. 455 
The total biofuel consumption is likely to be around 30,8Mtoe going by the current trend 
which is slightly greater than the NREAP target of 28,3Mtoe.45647% of ethanol demand and 
35% of biodiesel demand is likely to be met by imports in the EU in 2020 
 

Barriers to Entry 

The market for bioenergy has significant growth potential; however, concerns about feedstock 
availability and costs, uncertain policy environment and financial crisis are a barrier to new 
investments in the market. The market is open to both domestic and foreign players for 
supplying technology solutions. 
 

                                                                 
455

European Climate Foundation, ”Biomass For Heat and Power- Opportunities and Economics” 
456

 Eurobserver Biofuels Barometer, 2011 
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Trends and Drivers 

 The bioenergy sector is primarily a policy-driven sector. Supportive government 
policies, EU targets and national action plan on renewables, taxes on fossil fuels or 
CO2 emissions, EU regulation requiring reductions in landfilling of organic waste have 
driven the biomass industry for power and heat.  

 In Sweden, the utilities are driven to the bioenergy market because of the various 
incentives and exemptions. The utilities are general ly state or regional monopolies. A 
major problem faced is limited choice of consumers which is a barrier to entry for new 
electricity sellers. The market is mostly composed of big companies with very few 
small electricity sellers. The two major factors likely to determine the success of any 
plant in the biomass power and hate industry are financial guarantees and availability 
of supply. 
 

Cost Trends 

Operational Costs 

 The operation costs are estimated to decrease by 20% to 4-8 EUR/MWh by 2020 for 
both CHP and condensing biomass power plants. The operation costs will continue to 
be slightly higher than coal because of biomass’s combustion characteristics. 457 

Capital costs 

 For dedicated condensing plants(10 to 100MW), capital costs are estimated at 20-
35EUR/MWh. The cost is likely to fall by 20% to 16-28EUR/MWh by 2020. 

 For co-firing plants, the capital costs are estimated at 20-25EUR/MWh and is likely to 
fall to 18-22EUR/MWh by 2020.  The capital costs, however, vary from plant to plant.  

 The increasing imports of Biodiesel (from 16% in 2009 to 20% in 2010), production 
overcapacity, and increasing raw material prices, have affected the profitability of the 
players and led to underutilization of plants. The production costs of sugarcane 
ethanol in UK costs  $ 0,81 per liter as compared to $ 0,20 per liter in Brazil. In 2010, 
75% of the Spanish plants have halted their production and the utilization of 
production facilities stands at 10%. 458 

 The European biodiesel industry is highly competitive. The increasing cheaper imports 
from outside EU are putting a lot of pressure on the industry which has seen the 
closing of several domestic production facilities. The current structure of the market is 
very diverse from small plants owned by groups of farmers to large plants owned by 
MILLIONCs.459 More consolidation is expected in the coming months. But the industry 
is not likely to see any respite soon because of overcapacity. 460 

 The European bioethanol industry is witnessing consolidation and growth. New 
production facilities were set up in the last year.461 Currently, most of the plants are 
owned by large multi-nationals and large and mid-sized domestic cooperatives and 
processors, like sugar producers and corn wet millers.462 Research and development 
on R&D of second generation biofuels has also increased.  

 

                                                                 
457

 European Climate Foundation, ”Biomass For Heat and Power- Opportunities and Economics” 
458

 Eurobserver Biofuels Barometer, 2011 
459

 US Department Of Agriculture (USDA) Global Agricultural Information Network (GAIN) “EU 27 Annual Biofuels Report”, 2011  
460

 Reuters, ”US food summit”, 2011  
461

 Eurobserver Biofuels Barometer, 2011 
462

 US Department Of Agriculture (USDA) Global Agricultural Information Network (GAIN) “EU 27 Annual Biofuels Report”, 2011  
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Decision Making Process 

The European Union Governments award contracts to developers to build facilities which are 
further responsible for procurement of the necessary systems and equipment.  
 

Key Challenges 

 Dependence on conventional sources of energy In EU, energy security and 
environmental concerns like GHG emissions are some of the key challenges the 
European Union is facing currently. Generation of biomass power by utilities using 
cogeneration and co-firing will increase because utilities will no longer receive free 
credits under ETS which will last till December 2012 and will instead have to purchase 
credits to generate carbon emissions. This will also increase opportunities for entering 
the Combined heat and power market 463 

 Improving quality of technology, decreasing costs incurred used in developing 
bioenergy today. 

              In Germany- government emphasis on the following is likely: 
o Development of second generation fuels 
o Increasing biomass yield in current land availabi lity 
o Energy crop production 
o Increasing use of biogas.  
o Technologies like biomass condensing boilers, electricity-generating 

technologies for small-scale facilities, biomass to gas converters to provide 
bio-methane for electricity generation, heat production, and second 
generation biofuels have been noted by the federal government for 
development.  

 In Sweden, there are opportunities to enter the CHP installation market.  
 

 Waste disposal problem in UK: Development of anaerobic digestion technology is 
likely to be seen in the UK biomass power market to help the waste disposal problem 
and for electricity generation. There is an attractive market for biomass power utilities 
because of FiTs. Also, the provision of FiT for smaller-scale biomass electricity 
generation (<5MW) aimed at growth of energy crops energy crops is likely to help.  
 

 Development of biogas plants: In Eastern Europe, development of biogas plants is 
expected to intensify at city dumpsters and waste water treatment facilities in the 
near future. The Polish government is said to have set a target of 2500 biogas plants by 
2020. (Poland, Slovakia, Bulgaria). In Italy also, share of electricity produced through 
biogas will increase and the share through solid biomass is expected to decrease.  

 

 Food Vs. Fuel Debate, ILUC, GHG emissions of biofuels: Development of advanced 
biofuels is also likely to increase as the European Union looks to develop biofuels from 
non-food crops sources. Lignocellulose demand is likely to increase 40% in this 
decade.464 
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 Business Insights, “The Global Biomass Market Outlook”, 2011  
464

 Prnewswire, ”European Biomass demand to grow 44 between 2010 and 2020”, 2011  
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Emerging Sectors 

 Biofuel for Aviation: The International Air Transport Association (IATA) has set a target 
of increasing biofuel use to 10% of all consumption by 2017. The European Biofuel 
Initiative, called Biofuel Flightpath, aims to achieve two million tons /yr sustainable 
production of aviation biofuels by 2020. The programme (launched in 2011) includes 
biofuel producers, major airlines, the European Commission and Airbus.465 

 Opportunities in Romania: Due to forestry, Romania holds promising opportunities for 
investments in biomass and biofuels over the next 10 years. Although inflationary 
pressures might delay policies and legislations to promote the industry.466 

 Ethanol through algae: Biofuel from algae is a potentially attractive source because of 
algae’s availability to grow on non-arable lands, waste water, sea water, especially in 
regions like UK. 

 
Building Codes 

Germany- Owners of new buildings are obliged to cover a part of their heat demand from 
renewable energy under a law promoting heat production from renewable energies. 50% of 
the heat demand has to be compulsorily met by heating appliances using biomass fuels. 467 
  
Sectorial Investments 

Biopower 

Poland, Italy and Netherlands are also among the major producers of biopower, after the top 
five. High growth is expected in Italy, France, Spain and UK (especially for biogas). Other 
emerging markets are Czech Republic, Hungary and Slovakia. By 2020, Germany is likely to 
remain the largest producer of biomass electricity at around 50TWh, followed by UK (26 TWh),  
Italy (18TWh) and France (15TWh). 
 

Biomass Heat 

Majority of solid biomass sold in Europe is used for domestic heating, through both individual 
household systems and district heat systems. Markets of biomass heat are expanding in the 
whole of Europe Biomass heating and cooling is expected to remain the largest source of 
renewable Heating and Cooling (H&C) at 81% in 2020. France (668,8PJ or 16.455ktoe) followed 
by Germany (475,3 PJ or 11.355 ktoe) and Sweden (397,3 PJ or 9.491 ktoe) will be the largest 
users of biomass for heating and cooling contributing almost 41% of the entire market.  
 

Biofuel 

UK saw maximum growth in Europe in 2010 of bioethanol. Production expansion is expected in 
Germany, UK, Poland, Hungary, Netherlands and Belgium468. 
 

Biodiesel 

Due to national blending quota, use of blended biodiesel has however increased. Production of 
biodiesel declined in countries like Belgium, Slovakia, Spain and UK.469 The top biomass 

                                                                 
465

 Engineering News, “Europe Seeks Industrial Scale Aviation Biofuel Production By 2020”, 2011; Euractiv, “Airlines  Set Win Carbon Credits Biofuel 
Flights”, 2011 
466

 Reuters, “US Food Summit”, 2011  
467

 US Department Of Agriculture (USDA) Global Agricultural Information Network (GAIN) “EU 27 Annual Biofuels Report”, 2011  
468

 US Department Of Agriculture (USDA) Global Agricultural Information Network (GAIN) “EU 27 Annual Biofuels Report”, 2011  
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conversion equipment manufacturers are located in Sweden, Finland, Denmark, Austri a, 
Poland and Germany. 
 

Legislation 

In European Union, the EU Energy and Climate Change Package (CCP) was adopted by the 
European Council in 2009. It includes mandatory goals for 2020 which includes a 20 percent 
share of renewable energy in the total energy mix. There is also a minimum target for 10% 
share for renewable energy consumption in the transportation sector. The RED (Renewable 
Energy Directive) which is a part of CCP sets different targets for each state depending on the 
current situation and the growth for potential. The member countries have submitted NREAPs 
(National Renewable Action Plan) on how they plan to meet the respective targets.  
The Fuel Quality Directive (2009/30) sets 6% cut in GHG emissions for all fuel categories by 
2020, limits ethanol blends to 10% or less when ethanol is used as an oxygenate and limit the 
palm-oil and soy-oil content of biodiesel. The country-wise NREAP targets and the policies are 
shown in the table below: 
 

Table 57 - Key European Policies 
Country Target Policies 

Germany 

 

 

 

NREAP:  target 18% energy from 

renewables by 2020;  

 

 biomass (renewable heating and 
cooling)- 29% share (11.355 ktoe) 
of all renewable energy 

 biodiesel 12% at 4.443ktoe 
 bioethanol at 857 ktoe 

 renewable electricity production 
from solid biomass - 16,6 TWh 
(1430 ktoe); from biogas - 0,1 
TWh (5 ktoe). 

 consumption of renewable heat 
to amount to 9.415 ktoe for solid 
biomass and 11 ktoe for biogas 

 Renewable Energy Sources Act(EEG): 

 Targets electricity from renewables  at 

35% by 2020, 65% by 2040, and 80% 
by 2050 Feed-in Tariff for biomass 
power ranging between $ 0,08 per kWh 
and $ 0,16 per kWh depending on the 
system size for a 20 year period 

 Biomass Action Plan: Increase of 
biofuels to a level such that GHG 
reduction to 5% by 2020 

 Biofuel Quota Act: Biofuels share of 
6,75% by 2010 and 7,25% by 2012; 
biodiesel 4,4%; ethanol 2,8% increasing 
to 3,6% by 2015 
o Introduction of tax on pure 

biodiesel and pure plant oil, with 
yearly increase up to 2012 

o Extended subsidies for 2nd 
generation biofuels + tax 
exempted until 2015 

 Renewable Energy Heat Act, the 
Combined Heat and Power Act : 

 Encourages use of renewably-
generated heat in the highly cost 
effective new, promotion of CHP 

activities, processing of biogas  

                                                                                                                                                                                              
469

 REN21 Renewables 2011 Global Status Report 
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Italy 17% energy from RES by 2020;  

 

 5.670 ktoe or 25% from biomass 
heating and cooling 

 1.880ktoe from biodiesel 

 600ktoe from bioethanol 

 7,9 TWh (679 ktoe)renewable 
from electricity production from 
solid biomass amounts  

 6,0 TWh (518 ktoe) renewable 
electricity production from biogas  

 5.254 ktoe consumption of 
renewable heat is expected to 
amount to for solid biomass; 266 
ktoe for biogas.   

 Incorporation target for biofuel 
3,5% in2010 , 4% in 2011 , 4,5% in 
2012, target of 6020GWh from 

biogas in 2020 

 

 Interregional operational plan for 
renewable energy sources and energy 
saving’,  

 Allocation of €1,6billion ($ 2,1billion) 
under the ‘-to develop renewable 
energy including biomass in southern 
Italian regions.  

 The plan will invest in the development 
of more efficient biomass power 
generation technologies during by 
2013. 

  A Feed-in Tariff of $ 0,30 per kWh is 
available for power generated using 
waste biomass. 

 100% excise duty exemption is available 
for locally manufactured boilers using 
solid biomass. 

  Investment grants of up to 40% of the 
total cost are available for power plants 

using local biomass. 

France 23% from RES by 2020 

 Incorporation target for biofuel is 

7% for 2010 

 

 Income Tax credit for purchase of heat 
equipment using solid biomass(25% in 
2010;22% in 2011) 

 FiT along with tendering process for 
plants<12MW € 43,4/MWh in 2011 
along with energy efficiency related 
premiumfor >5MW installation 

 Heat fund (1 billion euros) for 
generation of heat from RS 

 Partial tax exemption  of domestic 
consumption tax for ethanol, biodiesel; 
complete exemption for ethanol 

 Tax on polluting activities (TGAP) which 
for making avialable biofuels with lower 
volume than the national targets  

 FiT for biogas 

Spain 22,7% of gross final energy 
consumption by RES by 2020 
according to NREAP OR PANER (2011-

2020)  

 

 4.950 ktoe or 22% of this from 

  Biomcasa Project:  for renewable heat 
through solid biomass 
o budget of EUR 8million to finance 

projects of biothermal in buildings 

 Regulated tariffs for electricity 
production through biomass,  assurance 
of minimum return 
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biomass(renewable heating and 
cooling) 

 7,9 TWh (679 ktoe)  of  renewable 
electricity production from solid 
biomass; 6,0 TWh (518 ktoe) from 
biogas  

 5254ktoe of  consumption of 
renewable heat is for solid 
biomass; 266 ktoe for biogas 

 Incorporation target for biofuels is 
2011 is 7% (min 6% for biodiesel, 
3,9% for ethanol) 

 

  tariffs and premiums for biogas power 

UK 15% from RES by 2020;  

 

 3.914 ktoe or 19% from biomass 
heating and cooling 

 2.462ktoe biodiesel 

 1.743 ktoe bioethanol 

 20,6 TWh (1.770 ktoe) of 
electricity production from solid 
biomass; 5,6 TWh (479 ktoe) from 

 biogas  

 3.612 ktoe of consumption of 
renewable heat for solid biomass 
and 302 ktoe for biogas 

 Incorporation target for biofuels 
3,5% till April 2011, 4% after that 

 Renewables Obligations certificates 
issued for energy generated from 
renewables (different amounts 
depending on the technology) 

 Feed in tariff: generation tariff and 
export tariff  to producers of renewable 
electricity 

 Renewable Heat Incentive- incentives 
for installation of heating systems which 
use renewable sources;  

 $ 24 million available in renewable heat 
Premium payments to subsidize cost of 
installation of a domestic size heat 
renewable heating system; tariffs for 
large scale systems; exact tariffs yet to 

be announced as of 2010 

Sweden 50% energy from renewable sources 

by 2020 (currently 40%);  

 

 48%(9491 ktoe) from biomass 
renewable heating and cooling  

 251 ktoe biodiesel 
 465 ktoe bioethanol / bio-ETBE 

 16,6 TWh (1430 ktoe)  renewable 
electricity production from solid 
biomass; 0,1 TWh (5 ktoe) from 
biogas  

 9.415 ktoe  from consumption of 
renewable heat for solid biomass 
and 11 ktoe for biogas 

  vehicle fleets to be independent of 
fossil fuels by 2030 

 10% energy in transportation sector 
from renewables-tax exemptions for 
biofuels in transport; 251ktoe of 
biodiesel and 465 ktoe of ethanol 
expected by  2020 

 Green electricity Certificates 
 mandatory legislation for filling stations 

to maintain certain level of biofuel in 
total sales volume, and 

 tax rebates for consumers using 
bioenergy sources 

  tax exemptions, free parking for use of 
biogas as a fuel, investment support to 

biogas plants 

Finland 38% renewable target by 2020;   Investment grants for biomass power 
plants 
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 6.610ktoe (62%) from biomass 
(renewable heating and cooling) 

 430 ktoe (biodiesel)  

 130 ktoe (bioethanol / bio-ETBE) 
7,9 TWh (676 ktoe) of renewable 
electricity production from solid 
biomass; 0,3 TWh (23 ktoe)  for 
biogas.  

 3.940 ktoe from consumption of 
renewable heat for solid biomass 
and 60 ktoe for biogas 

 Incorporation target 6% for 
biofuels 

 Reduced rate of VAT on biomass power 
plants with capacity less than 1 MW 

 Refund of tax on electricity production 

 Price regulation mechanism for energy 
generated through peat wherein the 
generators are paid by the government 

of every MWh of peat power generated 

Denmark 30% from RES by 2020 

 2.643ktoe or 54% from 
biomass(renewable heating and 
cooling) 

 167 ktoe (biodiesel)  
 94 ktoe (bioethanol / bio-ETBE 

 6,3 TWh (546 ktoe) from 
renewable electricity production 
from solid biomass and 2,5 TWh 
(214 ktoe) for biogas. 

 2.470 ktoe from consumption of 
renewable heat for solid biomass 
and 165 ktoe for biogas 

 FiT, bonus for solid biomass, subsidy 
tariffs for biogas 

 Removal of CO2 tax on biofuels 
 Energy research program- financially 

supports research 

 
Source: Eurobserver 
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North America 

Market Size 

North America is world’s second largest market for biomass power with 25% of the global 
production capacity and the largest market for biofuel consumption with 50% of the global 
market share by volume in 2010.  
 

Biomass Power and Heat 

The United States contributes 21% of the global biomass power electricity generation and 87% 
of North America’s biomass electricity generation in 2010 with generation of 56,5TWh. The 
electricity generated is expected to reach 116 billion kWh in 2016 at a CAGR of 8,5% from 
2007-2016. 
 
In Canada, more than 8,5TWh of electricity was produced from biomass in 2008 in 62 plants. It 
constitutes 13% of North America’s market.470. It is expected to grow to around 9,7 TWh in 
2016 at a CAGR (2007-2016) of 2,2%. 
 
The figure below shows the growth in bio-power in North America. 
 

Figure 92 - Biomass Electricity Production in North America (2007-2016) 

 

 
 

Source: MEC Intelligence Analysis based on data from NREL, EIA 

 

Biofuels 

The United States is the world’s largest consumer of Biofuels accounting for more than 48%  of 
the global share, which is estimated to be 50,6 billion litres. It accounts for 96,5% of North 
America’s total share. Biofuels accounted for 4% of the total road transport fuels usage in the 
US in 2010. Canada accounted for biofuel consumption of 1,8 billion litres in 2010.  
 
The production of biofuels in the United States was 51,5 billion litres in 2010 and that in 
Canada was 1,3 billion litres. 
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 Natural Resources Canada (NRCAN) , Tititudorancea, “Canada Biomass Waste Electricity Generation”  
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Ethanol: 

Ethanol consumption in the US in 2010 was 49,8 billion litres. It is estimated to grow to 62,9 
billion litres at a CAGR of 10,3% from 2007-2016. Ethanol is primarily produced in the US by 
corn. More than 90% of the gasoline in US was blended with ethanol.  
The consumption of ethanol in Canada was 1,68 billion litres in 2010. It is estimated to grow to 
2,1 billion litres at a CAGR of 8,75% from 2007-2016. The production of ethanol in Canada was 
1,2 billion litres and is estimated to grow to 1,4 billion litres by 2016. Almost 77% of the 
ethanol is from corn, followed by wheat. 

 
Figure 93 - Ethanol Consumption – North America (2007-16) 

 
Source: MEC Intelligence Analysis based on data from National Renewable Energy Laboratory(NREL) “2010 Renewable Energy 
Data Book”, Food and Agriculture organization (FAO), “Agricultural Outlook”, 2011  
 

Biodiesel: 
In the United States, biodiesel consumption in 2010 accounted for 840 million litres which is 
4,4% of the global share. It is estimated to grow to 2.376 million litres at a CAGR of 6,4% from 
2007-2016. The biodiesel production was 1.175 million litres in 2010. 
In Canada, biodiesel consumption in 2010 was 126 million litres and is estimated to grow to 
333 million litres by 2016 at a CAGR of 15,35 from 2007-2016. The production in 2010 was 140 
million litres. 

 

Figure 94 - Biodiesel Consumption – North America (2007-16) 

 
Source: MEC Intelligence Analysis based on data from National Renewable Energy Laboratory(NREL) “2010 Renewable Energy Data 
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Book”, Food and Agriculture organization (FAO), “Agricultural Outlook”, 2011 

Pricing Trends 

Table 58 - Fuel prices in United States 
Fuel Average retail Fuel 

Price($/Gasoline Gallon 

Equivalent)  (2010) 

Average retail Fuel 
Price($/Gasoline Gallon 

Equivalent)  Price (2011) 

Gasoline 2,78 3,46 

E85 3,45 4,51 

B20 2,86 3,57 

B99/B100 3,76 4,12 

Source: Clean Cities Alternative Fuel Price Report (AFDC), 2011 

 
Stakeholder Analysis 
There is a diverse set of stakeholders in this industry.  In the US federal government provides 
policy support, incentives, and tax credits to develop renewable energy sources in the US. 
However, the design and implementation of the policies is left to states, which de cide on the 
split of sources to be developed based on endowment of resources under their purview. The 
state governments further provide incentives to develop the market.  
The Federal government fixes targets and standards for energy and fuel consumption such as 
the required level of blending of ethanol with gasoline. 
The DOE provides financial assistance for design, construction, equipment, start-up, 
commissioning, and feedstock logistics development for advanced biofuel development 
projects. 
 

Key Stakeholders 

Table 59 - Key North American Bioenergy Stakeholders 

Country Government Stakeholder Developer/Utility 

US  National Renewable Energy 
Laboratory (NREL) 

 Department of Energy 
 EIA 

 Biomass Power Association 

 Renewable fuels Association 
 California Biomass Collaborative 

 United States National Research 
Council 

 Office for Renewable Energy 
Deployment (ORED) 

 Energy Technologies Institute (ETI)  

 U.S Air Force, Navy 

 North America Energy 
Services 

 Colmac Energy Inc 
 AES Corp 

 Sierra Pacific 
Industries 

 Archer Daniels 
Midland Co. 

 POET Bio refining  

 Valero Renewable 
Fuels 

 Renewable Energy 
Group, Inc  

 Renewable Biofuels 
Inc 

 Imperium Renewables 
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Source: Various industry report and web articles 
 
International 

 IEA Bioenergy 

 U.N. International Biofuels Forum 
 Global Bioenergy Partnership 

 International Biofuels Forum 

 World Bioenergy Association 
 UN Food and Agriculture Association 

 
Competitors and New Entrants 

There are many players in the bio-energy industry and this sector is not very mature at the 
moment. Major oil companies are entering and investing in this market. The market would 
consolidate in the next five to ten years.471 
The major companies involved in the production of biomass energy in the US are as follows: 

 
Table 60 - Key industry players in United States 

Biomass Power472 BioEnergy for Heat473 

 North America Energy Services 

 Colmac Energy Inc 
 AES Corp 

 Sierra Pacific Industries 

 Yanke Energy 
 Wheelabator Technologies 

 NRG Energy 

 Minnesota Power 
 Avista Corp. 

 Hawaiian Commercial and Sugar 

 BioHeat USA 

 Energex Corporation 
 Bear Mountain Forest Products 

 Forest Energy Corporation 

 International Wood fuels 

 New England Wood Pellet 

 Source: Various industry report and web articles 

 

Top five ethanol companies in the US have almost 40% share of the market.  Top five biodiesel 
companies have almost 25,4% share of the market. 474 The companies are:- 
 

                                                                 
471

 Telephone Interview with Senior Executives 
472

 Business Insights, “The Global Biomass Market Outlook”, 2011  
473

 Business Insights, “The Global Biomass Market Outlook”, 2011  
474

 National Renewable Energy Laboratory (NREL), “2010 Renewable Energy Databook”  

Inc  

Canada  Canadian Wood Pellet Association 

 Canadian Bioenergy Cooperation 

 Suncor Energy  

 Husky Energy 

 GreenField Bioethanol 

Poundmaker 
 Terra Grain Fuel  

 IGPC  

 Kawartha Bioethanol  

 North West Bio Energy 
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Table 61 - Key Industry Players In Unites States (biofuels) 
Bioethanol Biodiesel  

 Archer Daniels Midland Co. 

 POET Biorefining  
 Valero Renewable Fuels 

 Green Plains Renewable Energy 

 Flint Hills Resources 

 Renewable Energy Group, Inc  

 Renewable Biofuels Inc 
 Imperium Renewables Inc  

 Green Earth Fuels LLC 

 Archer Daniels Midland Company 

Source: Various industry report and web articles 

 
Canada 
In Canada, production of bioethanol is done by a variety of companies ranging from a) energy 
companies and energy marketers, to (b) companies which focus on grain-based bioethanol 
production that often have some degree of producer equity/investment, to (c) co-operatives, 
to (d) companies focused on a range of activities such as grains, or other sources of renewable 
fuels. 475 Some of the leading companies in the industry are:- 
 

Table 62 - Key Industry Players In Canada 
Energy producers and 
Marketers 

Grain Based Bioethanol 

Plants 
Renewable Fuel Companies 

 Suncor Energy  

 Husky Energy 

 GreenField Bioethanol 
Poundmaker 

 Terra Grain Fuel 

 IGPC  

 Kawartha Bioethanol  
 North West Bio Energy 

 NorAmera Bioenergy 

 Iogen  

 Enerkem 

 

Source: Various industry report and web articles 

 
Barriers to Entry 

Availability of feedstock, cost of setting up of plant, and access to funding are the major 
challenges which are present currently.  
At the same time, the availability of cheap shale gas as an energy resource might impact the 
willingness to support relatively expensive bioenergy projects. 
 
Trends and Drivers 

Bioenergy 

 Government target and subsidy has been a major driver for the bioenergy industry. 
Future growth of the industry would also depend on extension of some subsidies 
beyond 2013. 
 

Biomass Power 

 Most of the electricity in the US is generated from wood and agricultural residues and 
black liquor burned as fuel for cogeneration in the industrial sector. The amount of 
electricity from land-fill gas, which accounted for 8TWh in 2010, is increasing. 476 The 

                                                                 
475

US Department Of Agriculture (USDA) Global Agricultural Information Network (GAIN) “Canada Biofuels Annual” Report, 2011  

   
476

 REN21 Renewables 2011 Global Status Report 
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top three cities in the US for biopower are – California (1.258MW), Florida (1.197 
MW), Maine (771 MW). 

 The fall in the biomass power generation from 2006-2009 in the US has primarily been  
because of decreasing support at federal level for use of biomass feedstock in 
electricity generation and increasing use of other sources of renewable energy like 
wind and hydroelectric power. Historic low process of gas in the US, and increased cost 
of oil leading to increased cost of transportation of bio-mass to the power plants have 
also impacted the industry.477 478 

 The pulp and paper industry and the timber industry have witnessed some decline in 
the recent years and this has put pressure on the total capacity produced from the bio-
energy industry.479 

 There are some regulatory challenges that are somewhat problematic to bio-energy, 
such as; the EPA is looking to control hazardous air pollutants from boilers that are 
fueled by fossil fuels and bio-mass. Hence, there would be additional costs to the bio-
energy production to a bio-fuel manufacturer or a bio-power producer. The EPA is also 
considering regulating carbon emissions and GHG gas emissions from bio-energy 
systems. If the regulation comes around, it is going to increase the costs for the bio-
energy producers and make it difficult going forward.480 

 Natural Gas is giving stiff competition to the market of Combined Heat and Powe r. 
However, in the mid – long term bio-mass would be extremely competitive. Within five 
years the price of natural gas would increase and bio-mass would become more 
competitive.481 
 

Biofuel 

 The production of ethanol in US increased by 19% in 2010. As of December 2010, there 
were almost 2.318 E85 stations and ~1,5 million E85 fuelled vehicles, 8 million flex -fuel 
vehicles (FFV) on the road in US in 2010. Top five states for ethanol production are-
Iowa (3.595million gallons), Nebraska (1.839), Illinois (1.480), Minnesota (1.119), South 
Dakota (1.016). 

 Biodiesel production in the US has grown almost 63 times from 2001 to 2010, though 
it is still almost 40 times less than the production of ethanol. The production of 
biodiesel in the United States fell for a second year in a row, declining by almost 40% 
in 2010 to 315 million gallons or 1,2 billion litres, however, it is expected to increase in 
future in response to strong policy targets. 

 Biodiesel is currently produced from soybean, waste fats, and various vegetable oils. 
Soya bean oil has dominated traditionally.482 

 Tax credits for blending which have been in the country for almost three decades and 
have promoted the use of biofuels ended in December, 2011. But this is not likely to 
affect the production of biofuels in the near future. 

 The Renewable Fuel Standard is the main policy that is currently driving the growth of 
bio-fuels in the US and this is the most significant policy driver of any bio-energy in the 
US. The mandate to produce 36 billion gallons of biofuel by the 2022 will aid the 
growth of the market.483 

                                                                 
477

 Business Insights, “The Global Biomass Market Outlook”, 2011  
478

 Telephone Interview with Senior Executives 
479

 Telephone Interview with Senior Executives 
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 Telephone Interviews with Senior Executives 
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 US Air Force aims to have entire fleet certified to fly on biofuels by 2011. All aircrafts 
and ships by the US Navy to be powered by 50% blend biofuel by 2020. The initiatives 
by the airline industry and the Department of Defense would aid the growth trajectory 
of bio-fuels. These are the two game changers that are going to expand the bio-fuels 
industry.484 

 In Canada, 60% of the biodiesel produced is from animal fats. There has not been any 
significant growth in biodiesel production capacity till now. Provincial mandates are a 
stronger driver than federal mandates. Unavailability of cheap and secure feedstock is 
likely to affect the future growth of the market. 485 

 
Key Challenges 

Dependence on Crude Oil, Low energy Security and High GHG emissions 

One of the world’s biggest consumers of crude oil, US, wants to decrease its dependence on 
crude oil. According to the Renewable Fuel Standard, 36 billion gallons of biofuels have to be 
produced by 2022(15 billion gallons of conventional biofuels, mainly corn-grain ethanol; 1 
billion gallons of biomass-based diesel fuel; 4 billion gallons of advanced renewable biofuels; 
and 16 billion gallons of cellulosic biofuels). The mandates for conventional biofuels are likely 
to be met. But there is a lack of technology, commercially feasible bio refineries for advanced 
biofuels like cellulosic ethanol. 486 
The government is likely to focus on development of technologies and making advanced 
biofuels commercially viable. 
 
In Canada also, interest and investment in bioenergy produced from sources other than wheat 
and corn is increasing. Announcements of joint ventures for cellulosic bioethanol and gas have 
been made. Federal funding for plants to convert biomass fibers to bioethanol using enzyme 
technology has been provided. Under Alberta’s Bio refining Commercialization and Market 
Development Program and the Bio-energy Infrastructure Development Program two projects 
for development of biogas have received funding. Fuels from non-grain biomass are mostly at 
the research level. 
 
A three-year plan which involves the departments of Agriculture, Energy and Navy to invest up 
to $ 510 million for the production of advanced drop-in aviation and marine biofuels for 
military use and commercial transportation has also been unveiled in the US 487 
 
Emerging Sectors 

The two emerging sectors in the North American Bioenergy industry are:- 

 Non-food crop ethanol for example-cellulosic ethanol, ethanol using biomass fibers, 
biomass from algae  

 Development of bio-gas 

 The bio-technology industry is looking at adopting bio-mass for chemical feedstock 
production as well as for fuel production.  

 The airline industry is looking to developing bio-fuel as airline fuel, so as to meet both 
European Union carbon emission standards and to regulate the cost of fuel as result of 
the high cost of petroleum. The airline industry is looking for a stable cost structure for 

                                                                 
484

 REN21 Renewables 2011 Global Status Report, Telephone Interviews with Senior Executives  
485

 US Department Of Agriculture (USDA) Global Agricultural Information Network (GAIN) “Canada Biofuels Annual” Report, 2011  
486

 Ecoseed, ”US Biofuel targets need  more technologies Policies”, 2011  
487
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their fuel suppliers, so they want to develop economic bio-fuel. The department of 
defense is another stakeholder. Their ability to carry out their own military mission has 
been vulnerable to global petroleum prices and petroleum supplies. Hence, they are 
looking to convert to over 50 percent of bio-fuels in the next several years.488 
 

Sectorial Investments 

 To help the investment in the sector in the , the ecoABC Initiative, a federal program 
which assists in the construction of biofuel facilities that have a minimum of five 
percent producer investment, has been extended until September of 2012.  

 US Venture Capital and Private Equity Investment in Biofuel Technology Companies 
dropped from $ 1.179 million in 2008 to $ 244million in 2009 and grew to $ 677million 
in 2010.489 

 A three-year plan which involves the departments of Agriculture, Energy and Navy to 
invest up to $ 510 million for the production of advanced drop-in aviation and marine 
biofuels for military use and commercial transportation has also been unveiled in the 
US. 

 A new DOE FOA for Sustainable Algal Production for awards of up to $ 21 million,* 
with $ 14,3 million available in FY 2012 were also announced490 

 
Legislation 

United States 
To reduce the country’s dependence on non-renewable sources of energy and decrease 
carbon emissions, various incentives and mandates are in place in the United States. These 
include Renewable Fuels Standard, Production and Investment Tax Credits and state 
government’s Renewable Portfolio Standards.  
A national level Renewable Portfolio Standard (RPS) is, however, still lacking in the country. 
RPS has been introduced by 42 states and the District of Columbia to encourage the renewable 
energy market in the country.491  
 
There are various schemes specifically aimed at the growth of biomass power production, use 
of biomass feedstock along with coal in cogeneration plants and for producing transport fuel in 
the country: 

 A Production Tax Credit of $ 0,02 per kWh (expires at the end of 2013) for biomass 
power is provided by the federal government. Growth of the market depends on 
extension of the subsidy program beyond 2013.  

 Tax credits for blending of ethanol and biodiesel were extended at the end of 2010 for 
2011 through a tax cut legislation.  

 A subsidy of 45cents/gallon (13 cents/liter) for ethanol and $ 1,00/gallon 
(28cents/liter) biodiesel is provided. Federal cash grants providing up to 30% of the 
capital cost of new large scale renewable bio-fuel production facility have also been 
extended 492. 
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 The government also extended the 4-year “ecoAgriculture Biofuels Capital Initiative” 
federal program to September 2012. The program provides repayable contributions 

agricultural producers to stimulate participation in the biofuels industry
493 

In addition to the direct incentives to promote the adoption of biofuels in the market, the 
Federal Government has launched a number of biomass initiatives to support the development 
of the industry in the US. Some of the latest ones are as follows:  

 

Table 63 - Key Policies in United States 
Date Initiative Roles/Objectives in Bioenergy Industry 

Development 

Oct 2010 Biomass Crop 

Assistance 

Program (BCAP); 

Final Rule 

(Authorized by 

2008 Farm Bill) 

 Provides cost-share assistance to 
agricultural and forest land owners and 
operators for the establishment and 
production of eligible crops in selected 
project areas for conversion to bioenergy. 

 Provides matching funds for the collection, 
harvest, storage, and transportation of 
eligible material for use in a biomass 

conversion facility. 

May 2009 Presidential 

Memorandum on 

Biofuels 

 Establishes a Biofuels Interagency Working 
Group. This group considers policy actions 
to accelerate and increase biofuels 
production, deployment, and use. (Co-
chaired by Secretaries of DOE and USDA 

and the Administrator of EPA.) 

Feb 2009 American 

Reinvestment and 

Recovery Act 

(ARRA) 

 Provides funds for grants to accelerate 
commercialization of advanced biofuels 
R&D and pilot-, demonstration-, and 
commercial-scale integrated bio refinery 
projects. 

 Provides funds to other DOE programs for 
basic R&D, innovative research, tax credits, 

and other projects. 

May 2008 The Food, 

Conservation, and 

Energy Act of 2008 

(2008 Farm Bill) 

 Provides grants, loans, and loan 
guarantees for developing and building 
demonstration- and commercial-scale bio 
refineries. 

 Establishes a $ 1,01 per gallon producer tax 
credit for cellulosic biofuels. 

 Establishes the Biomass Crop Assistance 
Program (BCAP) to support the production 
of biomass crops. 

 Provides support for continuation of the 
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Biomass R&D Initiative, the Biomass R&D 
Board, and the Technical Advisory 

Committee. 

Dec 2007  Energy 

Independence and 

Security Act 

(EISA) of 2007 

 Supports the continued development and 
use of biofuels, including a significantly 
expanded Renewable Fuels Standard that 
requires production of 36 billion gallons 
per year by 2022, with annual 
requirements for advanced biofuels, 

cellulosic biofuels, and bio-based diesel. 

Aug 2005 Energy Policy Act 

of 2005 (EPAct) 

 Renews and strengthens federal policies 
fostering ethanol production, including 
incentives for the production and purchase 
of bio-based products; 

 The incentives range from authorization 
for demonstrations to tax credits and loan 

guarantees. 

Source: Various industry report and web articles 
 

Table 64 - Key Policies in Canada 
 

Program 

Name  

Budget Allocated / 
Administering 

Ministry or Agency  

Type of Program  Program Design / Duration  

Renewable 
Fuels 

Regulations  

Environment 
Canada; RFR are 
annexed to the 
Environment Canada 
Act, 1999  

Federal 
requirement for 5% 
renewable content 
in the Canadian 
gasoline pool and a 
2% renewable 
content in the 
distillate pool.  

Renewable fuel mandate for 
gasoline pool came into effect on 
December 15, 2010. Renewable 
fuel content for distillate pool 

remains undetermined.  

EcoEnergy 
for Biofuels 

Overview  

C$ 1,5 billion; 
Administered by 
Natural Resources 

Canada  

Production 
incentive program 
(subsidy); 
production 

capacity building  

Provides incentive rates of up to $ 
0,10/liter (L) for renewable 
alternatives to gasoline and $ 
0,26/L for renewable alternatives 
to diesel for the first three years, 
declining in the 6 years thereafter; 
program runs April, 2008 - March 
31, 2017 . The final round of 

funding has closed.  

Source: US Department Of Agriculture (USDA) Global Agricu ltural Information Network (GAIN) “Canada Biofuels Annual” Report, 

2011, various industry report and web articles 
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South America 

Market Size 

South America has 10,5% of the global biomass electricity generation share as of 2010; the 
share is estimated to grow to 11,5% by 2016. Brazil is the major market in biomass power in 
South America comprising more than 90% of the total. 
 
For biofuels, South America is the second largest consumer market globally constituting 26% of 
the market as of 2010 and will remain so through 2016. Brazil is the major market for ethanol 
consumption, while both Argentina and Brazil are the major markets for biodiesel 
consumption. 
 
Brazil is the second largest country in the world for both ethanol production and for biomass 
power generation.494 
 

Biomass Power and Heat 

Out of the total 31 TWh of electricity produced through biomass in South America, Brazil 
accounted for 28Twh of electricity in 2010. Brazil had a biomass electricity capacity of 7,8GW 
(6,6% of the total share of electricity capacity) constituting the major portion of the 14GW 
installed renewable power capacity in the country495.   
 
The installed Biomass power capacity in Brazil is expected to grow to 20,1GW by 2020. 
Meanwhile, Electricity from biomass and waste is expected to grow to 49TWh in 2016 at a 
CAGR (2007-2016) of 12,5%.  
 

Figure 95 - Biomass Electricity Production – Brazil (2007-16) 

 

 
Source: MEC Intelligence Analysis based on data from REN21 Renewables 2011 Global Status Report, Brazil government website 

 
Nearly all the installed electricity production capacity is based on cogeneration. Most of the 
production is by using sugarcane bagasse as feedstock at sugar mills from Combined Heat and 
Power (CHP) plants.  
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Biofuel - Ethanol 

Ethanol production and consumption in South America is almost all concentrated in Brazil. 
Brazil’s ethanol production is estimated at 28 billion litres in 2010. Brazil consumes 22,2 billion 
litres (almost 86,7% of the total ethanol produced). 96% of this is for fuel and the rest for 
industrial uses. 
 
The production is expected to increase to nearly 41 billion litres at a CAGR of 6,5% during the 
period 2007-2016. The consumption of ethanol is expected to increase to 30,5 billion litres in 
2016 at a CAGR (2007-2016) of 6,3%.  
The next market – Argentina – accounts for 122 million litres and 118 million litres of 
production and consumption respectively of ethanol in 2010. 
 

Figure 96 - Ethanol Consumption and Production Volume – Brazil (2007-16) 

 

Source: MEC Intelligence Analysis based on data from GAIN, USDA and industry reports 

 

Brazil has been the world’s leading ethanol exporter traditionally, but it has been losing its 
share (especially in the European market) to the United States due to a rise in sugarcane 
prices. 
 
Biofuel - Biodiesel496 
Brazil and Argentina are the major markets for biodiesel production accounting for more than 
95% of the production in South America.497 The share of Brazil and Argentina in the biodiesel 
market is almost equal with Argentina expected to surpass the biodiesel production by volume 
in South America over the next 5 years.  
 
Brazil: 

In Brazil, the biodiesel production is estimated at 2,4 billion litres and is expected to grow to 
almost 3,7 billion litres by 2016 at a CAGR (2007-2019) of 27%.  
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The production and consumption of biodiesel in Brazil are almost same and the export industry 
has not grown much in the past few years. 
 

Figure 97 -  Biodiesel Consumption – Brazil (2007-16) 

 

Source: MEC Intelligence Analysis based on data from GAIN, GBI Research and industry reports 

Argentina: 
In Argentina, the production of Biodiesel increased by almost 57% to reach 2,1 billion litres 
making it one of the fastest growing biodiesel markets. The production of biodiesel in 
Argentina is expected to grow to 6,1 billion litres by 2016 growing at a CAGR of 45,8% from 
2007-2016.  
The consumption was 580 million litres in 2010 and is estimated to grow to 2,5 billion litres at 
a CAGR of 71% from 2007-2016. The consumption is expected to grow from 25% of the total 
production today to 40% as the domestic market grows.498 The sharp increase in demand in 
Argentina is attributed to the expected increase in the blending mandate from 7% to 20% by 
2014.  
    

Figure 98 - Biodiesel Production and Consumption – Argentina (2007-16) 

 

Source: MEC Intelligence Analysis based on data from GAIN, GBI Research, web articles 
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Pricing Trends 

Bioethanol 

The ethanol price trend from 2001-2009 in Brazil in the graph below. 

 
Figure 99 - Ethanol and Gasoline Price trend in Brazil 

 

 
Source: USDA 

 

Biodiesel 

 In Brazil, the public auction system determines the biodiesel prices which the 
producers receive. The average price was slightly higher than $ 1.272/m3 ($ 1,27/litre). 
The producers are not allowed to change the sales price set at the auction.  

 In Argentina, the biodiesel price set by the government is currently $ 0,75/litre.  
 
Stakeholder Analysis 

Brazil 

 Ministry of Mines and Energy - sets policy directives  

 Brazilian Development Bank (BILLIONDES) – finances projects 
 National Agency of Petroleum, Natural Gas and Biofuels (ANP) - In 2011, the status of 

ethanol was changed from agricultural commodity to that of a national strategic 
energy resource. Earlier the role of ANP was to monitor the distribution of ethanol 
once it left the mill. Now, the ethanol production inside the mills will also be overseen 
by the ANP (earlier done by the Ministry of Agriculture)  

 Brazilian Reference Center on Biomass, CENBIO –  located in the University of Sao 
Paulo, works on research and development of biomass utilization processes, collection 
of data, organization of seminars etc. 

 Brazilian Association of Biomass and Renewable Energy- Association of biomass 
companies (include biomass fuel producers, appliance manufacturers and distributors, 
and supply chain companies) – for increasing the use of biomass in all applications  

 Sugarcane Industry Association 
 Brazilian Association of Vegetable Oil Industries 

 
  

0

0,5

1

1,5

2001 2002 2003 2004 2005 2006 2007 2008 2009

P
ri

ce
 (

$
/l

it
e

r)
 

Ethanol

Gasoline



BIOENERGY 
 

 

  

THE GLOBAL CLEANTECH REPORT 2012   372 
   
   

 

Key Stakeholders 

Table 65 - Key South American Bioenergy Stakeholders  

Source: Various industry report and web articles 

 
Competitors and New Entrants 

Brazil 

Ethanol: 

 There were 430 ethanol producing plants in Brazil in 2010 which include distilleries as 
well as mixed sugar-ethanol processing mills. 18% of these are large plants which 
process more than 4 million tons annually. Medium size plants which process less than 
2 million tons per year are 69% and smaller plants processing less than 1 million ton 
are 13% of the total share. The competition in the market has led to emergence of 
vertically integrated sugar cane production companies which are competing with 
traditional dominant players such as Cosan and Shell. 

 76% of the domestic distribution market is controlled by the top ten firms. Petrobras 
alone holds a 22% market. 499 

 

Biodiesel: 

 The top firms in Brazil are Granol, Brasil, Ecodiesel, Caramuru, Petrobras, and ADM 
Brasil500.  

 These top five bio-diesel producers produce almost the same amount of bio-diesel. All 
the bio-diesel produced in Brazil is bought by Petrobras through auctions and they sell 
it to the distributors. This helps to standardize the blending of five percent in bio-
diesel.501  

                                                                 
499

 US Department Of Agriculture (USDA) , “Brazil’s Ethanol Industry: Looking Forward”, 2011  
500

 REN21 Renewables 2011 Global Status Report 
501

 Source: Telephone Interview with Senior Executives 

Country Government Stakeholder Developer/Utility 

Brazil  Ministry of Mines and Energy 

 Brazilian Development Bank 
(BILLIONDES)  

 National Agency of Petroleum, Natural 
Gas and Biofuels (ANP) 

 Brazilian Reference Center on 
Biomass, CENBIO 

 Brazilian Association of Biomass and 
Renewable Energy 

 Sugarcane Industry association 

 Brazilian Association of Vegetable Oil 
Industries 

 Petrobras 

 Shell 

 Granol 
 Brasil 

 Ecodiesel 

 PTZ BioEnergy 
 AREVA 

 Cosan S.A. Industria e 
Comercio 

 ETH Bioenergia 

Argentina  Ministry of Economy and Production 

 Secretariat of Energy 

 Ministry of Agriculture 
 National Institute of Agricultural 

Research (INTA) 

 CARBIO-the Argentine Chamber of 
Biodiesel 

 Vicentín 
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Major companies for production of electricity from biomass are:  

 PTZ BioEnergy 

 AREVA 

 Cosan S.A. Industria e Comercio 
 ETH Bioenergia 

 

Argentina 

In Argentina, Seven firms, led by the local group Vicentín make 50% of the total market share.  
80% of the biodiesel plants are large plants owned by large corporations. These are mostly 
strong local companies or international grain traders.  
 
Growing domestic market along with profitable exports are expected to attract investment. 
Capacity expansion is being done or planned by most of the large-scale industry players. 
Market entry of a few new players is also currently underway. 
 
Barriers to Entry 

The government awards quotas for production of energy through biomass. The companies 
being awarded the quotas make decisions with regard to the set-up of the plant and its 
procurement. 
 
Trends and Drivers 

Market 

 Availability of abundant feedstock at low cost and government policy support are the 
primary drivers of Biomass Energy and Biofuel industry in Brazil and Argentina.  

 The pure hydrous and ethanol and flex fuel powered vehicles are approximately 50% 
of the total Brazilian light vehicle fleet (approx. 28 million units). The share of flex fuel 
vehicles is likely to grow to 86% by 2020.  

 In Argentina, the exports of biodiesel are also exported to increase. However, there is 
a growing threat that countries like Spain will restrict imports from outside EU. The 
local industry players however are confident of shifting to other markets in case this 
happens. 
 

Cost Trends and Technology 

 The biomass power industry faces competition from cheaper alternatives in the form 
of hydropower industry and wind energy industry whose cost of production are lower 
as compared to the cost of production from biomass resources. 

 The most important biomass feedstock in Brazil is sugarcane. This which cogeneration 
the most viable biomass technology for installation across the country. Other biomass 
feedstock found in Brazil includes waste crops and other organic material. 502 

 Sugarcane represents 60-70% of the total cost of production of ethanol. The current 
production cost is approximately $ 0,67/liter for hydrous ethanol and $ 0,71/liter for 
anhydrous ethanol. But the costs vary with the efficiency of the plant.503 
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 Raw materials are estimated to constitute approximately 75% of the total biodiesel 
production cost. The production costs are estimated at $ 1,53/litre(including taxes) 
depending on the producing region, considering soybean oil prices at R$  1,750,00/ton 
(without taxes) and the exchange rate of R$  1,60/US$ .  

 The production of sugar-cane based ethanol has become unprofitable in the recent 
past because of the government policy of keeping gasoline prices cheap as compared 
to international oil prices. Gasoline is currently cheaper than ethanol whose prices are 
unregulated. 
 

Decision Making Process 

Brazil 

 The biodiesel market is regulated by the government. A public auction system sets the 
volume of biodiesel to be produced and delivered to fuel distributors in a certain time 
along with the sales price. 

 The consumption of biodiesel is also regulated by the government of Brazil with the 
help of the biodiesel mandates. 

Argentina 

 In Argentina, the government regulates both the production and consumption of 
biodiesel. Production quotas are awarded by the government and the price is also 
determined by the federal Argentine government. 

 Earlier the Brazil state owned oil Company, Petrobras subsidiary company 
TRANSPETRO used to be the sole distributor for ethanol. But after 1997, mills and 
distilleries sell ethanol for domestic consumption to the 205 government authorized 
distributors. Exports, are handled by mills/distilleries and domestic distributors. 504 
 

Legislation 

Brazil 

Table 66 - Key Policies in Brazil 
Policy Year Description 

Mandatory 
Biodiesel 
Requirement  

2008 (amended 

2009 and 2010) 

B2 biodiesel requirement became mandatory in 2008. 

Increased to 5% in January 2010. 

Brazil National 
Climate Change 

Plan(PNMC) 

Dec 2008  reduction of deforestation 
 increasing use of renewable resources 

 electricity produced from cogeneration, mainly 
from sugarcane bagasse,  to make up 11,4% of 
total supply by 2030 

  foresees an increase in the use of biofuels 
  encourages industrial users to increase their 

average annual consumption of ethanol by 11% in 

the next ten years 

Electric power 2008  new power projects participate in auctions for 

                                                                 
504

 US Department Of Agriculture (USDA) , “Brazil’s Ethanol Industry: Looking Forward”, 2011  
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auctions - 

Biomass 

long-term power purchase agreements (PPAs) 
with energy distributors organized by Brazil's 
electricity regulatory agency 

 reserve energy auctions also carried out designed 
to purchase additional energy supply for the 
National Integrated System (SIN) in order to 
reduce operational costs of the system 

 1st biomass only reserve energy auction carried 
out in 2008 

Programme of 
Incentives for 
Alternative 
Electricity 
Sources - 
Programa de 
Incentivo a 
Fontes 
Alternativas de 
Energia Elétrica - 

PROINFA 

2002  Stage 1.  

3,3 GW of renewable capacity (divided equally 
between wind, hydro and biomass) was to be added 
by December 2007. Lack of finance and equipment 
meant that the target could not be achieved. The 
project calls for installation of 48 projects – totaling 
1GW of biomass power plants across the states of Sao 
Paulo, Parana, Goias, Pernambuco, and Espirito 
Santo, mostly using sugarcane 

 Stage 2 

Once the 3.300 MW objective has been met, PROINFA 
will target increasing the share of electricity produced 
by three renewable sources to 10% of annual 

consumption within 20 years. 

Renewable Energy Certificates will be issued before 

the end of each year 

Source: IEA, IRENA Database 
 

Argentina 

Table 67 - Key Policies in Argentina 
Policy Year Description 

Law 26,093  passed in April 2006 

 

 Regulates and promotes the production 
and sustainable use of biofuels. 

 Creates incentives for 15 years 

 Tax breaks and other financial incentives 
for producers for domestic market 

 Lays down rules for companies to operate 
under 

 

Law 26,334  passed in January 2008 

 

 Promotes production of bioethanol from 
sugarcane, export of surplus ethanol 
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Resolution 554  Passed in July 2010  Mandated blending ratio of diesel with 
biodiesel increased from 5 to 7 percent 

 Resolutions 1673 and 1674- Blending 
agreement of gasoline and diesel with 
ethanol and biodiesel extended for one 
year 

 

National 
Support for the 
Use of 
Renewable 
Energy Sources  

 

(Law 26,190 of 2006, 
regulatory framework 
established in 2009) 

 Program Genren for reduction of GHG 
emissions, diversification of energy 
matrix, 8% electricity consumption from 

RES in 10 years. 

 

Biofuel law  

 

  Establishes that the Secretary of Energy 
will encourage cooperative agreements 
between the public and private sectors to 
promote and encourage the development 
of production technology, and the use of 
biofuels.  

 

Law 26331 on 
Conservation of 
Native Forests  

2007  To help conservation, and to regulate the 
expansion of land for crop use and any 
other change in land use 

 

 
Goals of the National Bioenergy Program in Argentina are: 
To ensure the supply of sources of bioenergy in support of sustainable development national 
energy security, the reduction of poverty, the attenuation of climate change and 
environmental equilibrium.  
There are three specific objectives: 

1. Identification and characterization of the potential of different crops, waste and by 
products to produce energy 

2. The study and development of non-traditional crops with energy potential 
3. The development of second generation biofuels, through the identification of new 

enzymes to degrade cellulose, genetic improvement of Eschechia coli to optimize 
ethanol production, and the isolation of fermenting microorganisms 505. 

  

                                                                 
505

 Source: IEA, IRENA Database, US Department of Energy(USDA), Global Agricultural Information Network (GAIN) ”Argentina Biofuels” Report, 2011  
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Bioenergy Market Assessment 
 

Bioenergy - Market Assessment 

Assessment 
Criteria 

Attractiveness 

Explanation 

Asia Australia Europe 
North 

America 

South 

America 
Attractiveness Explanation 

Government 
Support 

 

 The Bioenergy Industry has the highest installed capacity and 
volumes among the key markets in South America with continued 

government support to develop the industry. 
 The North America market is the largest producer of bioenergy 

however the government’s focus on the sector is not among the 
highest in RES. Similarly, In Europe the bioenergy market has a 

lower priority as compared to wind and solar but still the sector 
has a high priority. 

 The market in Asia is emerging with primary focus on utilizing the 
widely available feedstock or incinerating the waste 

    

 

Addressable 
Market 

 

 North America has aggressive targets for reduction of vehicle fuel 
emissions and has started exporting the fuel outside the US.  

 High penetration of flex fuel vehicles combined with the 
availability of cheap feedstock to produce ethanol will drive the 
market in South America 

 The European targets for the consumption of blended fuels will 
drive the European market 

 Government mandates in China, India, and Thailand will drive the 
bioenergy market in Asia. 

Solution 

Attractiveness 

 

 Across markets the development of biofuel is considered as a 
viable alternative to reduce the amount of imported crude oil.  

 However, when it comes to bioenergy most countries have 
alternatives such as hydro, wind and solar which constitute major 
policy focus. 

 The abundance of feedstock along with need of solution is the 
primary criteria for measuring the attractiveness of the sector.  

Five-Year Market 

Growth 
Potential 

 

 The Market in Australia grows at a high pace albeit from a small 
base and remains a low size market over the next five years. 

 The Asia market is emerging with strong government mandates 
 The European and South American markets have a high growth 

rate as compared to North America owing to their smaller size. 

Market 

Accessibility 

 

 Players in the Asian markets are primarily local players with China 
primarily being driven by state owned enterprises. 

 The market in Australia is not well developed and there is 
limited supply of sub-contractors and feedstock 

 The South American market is mostly government regulated 
production, distribution and consumption 

Profit 
Opportunity 

 

 The profit opportunity in the Americas is driven by the availability 
of cheap feedstock and a well-developed industry which reduces 
the cost. 

 The market in Asia is emerging and is affected by the lack of 
attractive pricing 

 The market in Europe offers decent profit opportunity as the 
market is under pressure from the imports of fuels and higher 
costs of feedstock but has attractive pricing. 
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Bioenergy Market Opportunities 
 

 

No. Opportunity Cities 
Key “Government” 
Stakeholders 

Planned Development Growth 

1. 

Increasing interest world-wide on 
Advanced Biofuels 

With increasing debates on food Vs. fuel 
and GHG emissions of conventional 
biofuels, the research and development 

on advanced fuels such as ethanol from 
cellulose and biodiesel from algae is 
increasing. Government investments are 

also increasing for their growth in US, 
Australia and the European Union. 

In a few years, advanced biofuels are 
expected to become commercially viable. 

US, 
Australia, 

Europe 

US 
NREL, DoE, EIA 

Australia 
Clean Energy Council 
Europe 

European Environment 
Agency, Joint Research 
Centre 

 

US 
Target of 20 billion gallons 

of advanced biofuels by 
2022 

NA 

2. 

Aviation Biofuel to witness growth 

With the IATA target of biofuel 
consumption of 10% by 2017 and the 

European Initiative Biofuel Flightpath, the 
production of aviation biofuels is set to 
increase 

A three year plan has also been launched 
in the US for development of aviation and 

marine biofuel. 

Europe, US Europe 

European Environment 
Agency, Joint Research 

Centre 
US 
NREL, DoE, EIA 

Biofuel Flightpath in 

Europe targets 2 million 
tons/ year of sustainable 

production of aviation 
biofuels by 2020.  
US Air Force aims to have 

entire fleet certified to fly 
on biofuels by 2011. All 

aircrafts and ships by the 
US Navy to be powered by 
50% blend biofuel by 2020. 

NA 

3. 

Co-generation and co-firing systems to 
increase in Europe 
As the free credits under ETS end by the 

end of 2012, interest of utilities in biomass 
power will increase. Growth is expected in 

co-generation, co-firing and combined 
heat and power systems in Europe. 

NA European Environment 
Agency, Joint Research 
Centre 

NA NA 

4. 

Biodiesel market in Argentina to witness 

increased investments 
With increasing domestic markets owing 

to the mandates and profitable export 
market, the biodiesel production in 
Argentina will witness growth in the next 

five years. The industry players estimate 
that the production will triple within the 
next five years. 

NA Ministry of Economy 

and Production 
Secretariat of Energy 

Ministry of Agriculture 

NA 19% 

(2011-
2016) 

5. 

Anaerobic digestion technology to see 
development in UK 

The waste disposal problem and FiTs are 
likely to aid the growth of anaerobic 
digestion technology for electricity 

generation in UK. 

UK  Department of Energy 
and Climate Change 

NA NA 

6. 
 

Biogas plants in Eastern Europe 
Development of bio-gas plants is expected 

at city dumpsters and waste treatment 
facilities 

Italy, 
Poland, 

Slovakia, 
Bulgaria 

European Environment 
Agency, Ministry of 

Environment, Poland 
Ministry of Economy, 

Energy and Tourism, 
Bulgaria, Ministry of 
Environment and 

Territory, Italy, Ministry 
of Economy, Trade and 

Energy 

Target of 2500 biogas 
plants in Poland by 2020. 

NA 

6. 

Biofuels in Thailand, South Korea 
The government plans and incentives are 

likely to boost the biofuel market in these 
regions. 

NA Government of 
Thailand, National 
Biofuels Committee, 
Thailand 
Government of South 
Korea 

-  
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Perspectives 
Maritime Cleantech 
The maritime industry is a large and globally interconnected entity, in which it often makes 

little sense, to analyse national markets individually, as they are most often interrelated, due 

to commerce, transport and exchange of goods, as well as trade in general being a bilateral 

agreement. 

 

As such, national  and even local governments may have their own ambitions and visions for 

cleantech in maritime application, these are however, only limited to their sovereign waters, 

and thus, the largest impact from legislation and general requirements, is driven via a 

multilateral organization, which most national states adheres to. The International Mari time 

Organization (IMO) is the United Nation’s specialized agency, which deals with maritime safety 

and security, and the prevention of pollution from ships. A vast share of the world fleet 

adheres to IMO regulations, and thus subject to the requirements outlined in the MARPOL 

convention. In addition to MARPOL, some countries and regions have gone even further, 

invoking stricter requirements and regulations at a sooner time, than the deadlines put forth in 

MARPOL. 

 

As an industry, the maritime business is subject to a range of internal factors, as well as 

externalities, holding vast importance to the dynamics and developments in the market. In the 

following, the market context is outlined, in order to set the stage and explain the dynamics 

which influence cleantech initiatives in this industry. 

 

Economic Context 
Over the course of the last ~5 years the economic conditions and market context in general 

have changed significantly. Since, the burst of the American housing bubble, largely due to 

speculative sub-prime mortgages, an avalanche of unfortunate economic privileges have been 

unravelled, resulting in mistrust to the economic system as a whole. The credit crisis has led to 

a vast range of commercial bail-outs and collapses, especially among global financial 

institutions and also resulted in plummeting stock values, as shareholders sought to 

consolidate to the furthest extend possible.  

 

In general, both national and local parties have been too optimistic towards the development 

in asset value, and thus local banks in multiple countries have needed national support from 

the government, and in some cases, entire countries have needed intervention from the 

international community, effectively suspending a safety net under the economy, ensuring 

wages and expenditures could be paid – avoiding a total collapse of the national economy / 

national bankruptcy. 

 

In most developed economies, the credit crisis has resulted in conservative loan strategies, and 

effectively paused or slowed down the development in local economies. Furthermore, the risk 
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aversion among financial entities, have in many cases brought entire markets, such as housing 

and automotive, to a full stop, as the availability of ‘spending money’ has been dramatically 

reduced. 

 

Maritime Context 
The economic downturn or financial crisis, has also affected the maritime industry. As the 

financial stability in the market has been disrupted, and entities are seeking consolidation, the 

availability of liquidity and means decreases. This has a negative effect on spending as 

companies and consumers are reluctant make investments due to the risk of an ‘unstable 

tomorrow’, e.g. due to loss of orders or loss of employment. In many ways, this mechanism is a 

self-reinforcing negative movement, as decreasing demand, leads to decreasing trade and thus 

decreasing tonnage in a shipping context. 

 

In addition, to the availability of capacity made free due to lack of demand, the maritime 

market is seeing a vast commissioning of new vessels. Generally, vessels have a lead time from 

order to delivery of 3-5 years, meaning that, vessels which were placed on order during the 

‘good times’, back in 2007, are only seeing light of day now, 2010 - 2012. As such, this is 

congesting the market with excess capacity, as there is decreasing demand for tonnage, and an 

ever increasing capacity in fleet due to new supply. Although, there have been observations of 

significant slippage, cancellations and lay-ups, the market has not been able to effectively 

adjust the availability of capacity to the demand, i.e. a tremendous pressure on charter rates 

and shipping in general has been observed over the last couple of years.  

 

Environmental Context 
The maritime industry accounts for a large share of global emissions, and emit significant SO X, 

NOX, CO2 and Particle Matter, which is especially problematic in coastal waters. 

The International Maritime Organization (IMO), a United Nations organ, is the official body 

framing regulations concerning shipping and marine pollution. The International Convention 

for the Prevention of Pollution from Ships, or MARPOL, contains IMO’s regulations concerning 

pollution minimization in the marine context. 

Generally, the implementation of requirements to maritime vessels, is growing stronger and 

becoming more rigid, as increasing attention is paid to the environment, and the state and 

development hereof. 

 

Recently, especially the emission of sulphur in the air, from the vessels exhaust systems, and 

the control of invasive species, due to ballast water discharge, have been subject to debate 

and focus, as legislative initiatives are forcing the maritime stakeholders to take action and 

plan ahead. In addition, a range of other initiatives are lurking in to not too distant future, 

among others; heat recovery, incineration, water treatment etc., to name a few. 
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Industry Stakeholders 
The implementation of cleantech solutions and technologies in the maritime industry is 

influenced by a range of variables, and in addition, by the attitude and power of a wide range 

of stakeholders. 

 

These stakeholders range across internal and external stakeholders, who may be divided into 

various tiers. E.g. those directly involved are tier one stakeholders (largely customers and 

tonnage suppliers), whereas those dethatched from operations, are tier three (e.g. NGOs and 

Government Bodies). Tier two stakeholders constitute the support structure of the industry 

(e.g. bunkering, harbours, classification societies etc.). 

 

The stakeholders may be segmented according to two main variables, namely that of 

importance in attitude, i.e. the relevance of their opinion towards the decisions being made in 

the industry, and that of power to influence implementation, i.e. their ability to push and 

affect implementation. 

 

These are not necessarily correlated, as can be observed in the case of the ‘Legislative Bodies’. 

While these have significant importance in the industry, as they can issue standards and 

requirements to the vessels travelling in international and sovereign waters – however, they 

cannot utilize their power to directly influence the implementation of a given technology. As 

such, they constitute the foundation upon which decisions are made – e.g. an action in order 

to comply, but they do not have the power to push through a given approach nor lay it upon 

an owner to install cleantech equipment on a given vessel. 

 

The opposite is the case for e.g. financial / credit institutions, whose opinion on cleantech in 

the industry, is not of significant importance (compared to e.g. that of customers). However, 

they hold the power to vastly influence the speed with which an owner / operator seeks to 

implement a given technology in the fleet. Financial / credit institutions ultimately are in veto 

position – i.e. if they are not convinced of the importance of the investment, or find it too 

risky, they are reluctant to finance the owner / operator, who is then unable to install the 

desired equipment. In worst case, this will render the owner / operator’s fleet obsolete or only 

applicable in waters which are not governed by regulations and requirements of compliance. 
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The matrix below provides an overview of stakeholder categories, examples of the entities in 

it, and an indicative rating of them according to the variable mentioned above.   

 

 
Source: MEC Intelligence Analysis  

 

The most important stakeholders may be derived from the matrix above, indicating the highest 

combination of respectively ‘importance of attitude’ and ‘power to implement’, among; 1) 

customer for tonnage, 2) providers of tonnage (owner / operators) and 3) le gislative bodies.  

 

While these are the primary stakeholder categories, which are also other categories which very 

important, but do not individually drive the demand for cleantech solutions, these include 

both harbors and financial / credit institutions.  

 

Key Players 

Some of the key players within maritime cleantech are: 

 Vessel manufacturers: 

o Wärtsilä 

o Hamworthy 

o STX 

o Hyundai HI 

o SHI 

o MAN Diesel 
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 Component manufacturers: 

o Aalborg Industries 

o Hamworthy 

o RWO / Veolia 

o Siemens 

o Alfa Laval 

 

Technologies 

Scrubbers 

As mentioned above, the emissions from marine vessels are a growing concern to many 

nations, especially with regard to traffic in coastal waters. As such the industry is currently 

occupied with determining the best way to oblige the challenge and reduce the emissions – 

which is also becoming rapidly compulsory to do, with respect to the introduction of rigid 

emission requirements. 

 

Generally, there are three inherent ways to reduce emissions and comply with the restrictions 

outlined in MARPOL and the ECA zones. The owner / operator of the vessel may; 1) choose to 

run on low sulphur fuels (MGO/MDO) at the cost of a significant increase in fuel cost 

(applicable to both new builds and retro-fits), 2) utilize liquefied natural gas (LNG) as a 

propulsion fuel, which yields a lower fuel expense, but is associated with significant capital 

expenditure (mostly applicable to new-builds), and finally 3) employ a scrubber solution on the 

vessel, which entails a higher running cost and a capital investment in the equipment 

(applicable to both new builds and retrofits)506. 

 

Which option is the best in a given case, depends on a variety of aspects, e.g. vessel age, time 

spent in emission regulated areas, the restrictions in these areas, footprint requirement and 

space availability on board, and the accessibility of bunkering infrastructure, to name some.  

 

As low sulphur fuels are exclusive to the refinery and bunkering industry, and the prospect of 

LNG propulsion long, and primarily a yard driven game (due to its relatively limited retrofit 

potential), scrubbers is the option analysed in the report at hand, due to its applicability in 

both new builds and retrofits, and high degree of physical components and systems.  

 

The concept of a scrubber in a maritime cleantech context may best be explained via the 

concept of a shower. In other words, the exhaust from the vessels engines is passed through 

the scrubber, on its way to the open air. Within the scrubber the dirty exhaust air, is sprayed 

(in a wet scrubber) with either a passive or an active substance, which effectively encapsulates 

and ties in the target / designated particles in order to limit the emission of e.g. SO X, NOX, and 

particle matters.  

  

                                                                 
506

 MEC Intelligence Analysis, Det Norske Veritas  
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The dirty water is collected and deposited in harbours with the correct facilities to 

accommodate the dirty water.  

 

Figure 100 – Scrubber Illustration 

 
Source: MEC Intelligence 

 

Ballast Water Treatment 

Regulations regarding the handling and treatment of ballast water, are being invoked 

regionally at present, and will encompass a very large share of the global fleet shortly, as the 

IMO regulations are ratified and enforced by its member states.  

 

A major market for ballast water treatment systems, will arise short term, and have an 

extremely rapid penetration – especially in retro-fits. 

The market is however still relatively immature and fragmented, meaning there are a vast 

array of both technological solutions (proven and unproven) and suppliers (mom and pop 

shops to professionals), which make the market hard to navigate in for owners and operators. 

 

The emergence of the requirements, put forth by IMO, occurs at a time of global financial 

downturn, in which general trade and companies are pressured - driving even harder pressure 

on shipping and the maritime industry as a whole 

 

As such, choosing the right ballast water treatment strategy is imperative to most owners and 

operators – while compliance is inevitable and compulsory – this may be achieved through 

very different approaches at very different costs. 

 

Ballast water contains a variety of bacteria and vira that may survive in the tank, and have a 

serious ecological and economic impact on the receiving environment. Many nations recognize 
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the problem, and have enforced national ballast water management regulations & The 

International Maritime Organization (IMO) also propose an international convention.  

14 major nations have already enforced their own ballast water management regulations and 

33 ratified IMO’s ballast water management convention 2012 / 2013.  

 

A typical ballast water process: 

 

Figure 101 - Ballast Water Process 

 

 
Source: MEC Intelligence 

When ballasting, most systems treat ballast water before it’s pumped into the ballast tanks . 

The treatment process is typically a two phased approach, in which physical separation is first, 

followed by a disinfection phase. Thus, when de-ballasting, the water is then neutralized 

before returning to the ocean.  

 

In addition to physical separation – Ultraviolet Irradiation, Electrolysis / Chlorination and 

Ozonation are the most profound disinfection technologies. 
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Figure 102 – Technological Treatment Options 

 
Source: MEC Intelligence 

 

‘Filtration & Radiation’ is the most immediate and less corrosive form of ballast water 

treatment 

 

Other Maritime Cleantech Technologies 

Other maritime cleantech technologies and initiatives include among others: 

1. LNG Propulsion 

2. MGO Conversion – mixture of HFO and LS 

3. Incineration 

4. Waste heat recovery (Main and axillary) 

5. NOX Emissions 

6. Water quality management 

7. Waste water treatment 

8. Oil and water separation 

9. Water disinfection and desalination 

10. HVAC 

11. Engine Cooling 
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Legislation 
The maritime industry is largely an international and global business – as such, it makes little 

sense to analyse various nations individually, as trade is most often bilateral, and thus 

encompasses more nations. Therefore, overarching perspectives have been employed to the 

issues of legislation, in the shape of respectively IMO / MARPOL, and the national/regional 

requirements where these stand out. 

 

Scrubbers 

There are currently regulatory environment requirements put forth by respectively MARPOL 

and ECA, governing exhaust limitations, which adheres to intra- and inter-regional 

transportation at sea. 

 

Marpol 

Marpol regulations set limits to the emission of harmful pollutants such as sulphur oxide 

(Regulation 13), nitrogen oxide (Regulation 14) and particulate matter (PM) 507. 

Of the three exhaust components, only sulphur and particulate content can be directly 

controlled by choice of fuel type.  

 

Particulate matter emission can be reduced by:  

 Burning cleaner fuel 

 Reducing sulphur content, since a proportion of particulate matter is sulphur 

compounds  

 

Nitrogen oxide content is primarily determined by the combustion process employed.  

 

Starting in 1973, sulphur content in fuels have been limited from 6% to current levels of 4,5% 

(ISO standard). In the current decade, the sulphur limit in ship exhausts will further reduce to 

3,5% (2012) and 0,5% (2020). Similar limitations for Nitrogen Oxide compounds and particulate 

matter exist. 

 

Regulation 13 concerning sulphur exhausts contains a provision to review the 2020 timeline for 

the 0,5% sulphur implementation. By year 2018, the compliance deadline could be extended 

to 2025. 

 

Emission Control Areas (ECAs) 

The IMO provides a provision for nations to specify areas with more stringent exhaust limits 

compared to MARPOL Annex VI. These areas are designated as Emission Controls Areas (ECAs). 

For ships operating in these areas, the following sulphur limits apply508: 

 January 1st 2010 – December 31st 2014:  1% (previously 1,5%) 

                                                                 
507

 Annex VI  - Prevention of  Air Pollution from Ships (applicable from May 19
th

 , 2005) 

 
508

 IMO, MARPOL, MEC Intelligence Analysis  
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 On and after January 1st 2015:   0,1% 

 

Figure 103 - Sulpher Limits 

 
Source: MEC Intelligence 

 

ECA zones are currently in place in Europe and in practice, also in California - the development 

has merely commenced, and it is expected to accelerate through 2015 all the way to 2020.  

 

Northern European ECA Zones 

The first ECAs to be implemented globally, and were 

introduced in respectively: 

 The Baltic Sea (since 2006)  

 The North Sea (since 2007)  

 The English Channel (since 2007) 
 

 

 

Source: MEC Intelligence 

US ECA Zones  

Applicable to vessels operating within 24 nautical miles 

of California’s coastline - This ‘mini-ECA’ is however not 

officially sanctioned under IMO’s MARPOL 

 MGO limit: 1,5% sulphur 

 MDO limit: 0,5% sulphur in the main engines, 

auxiliary engines and auxiliary boilers 

 MGO & MDO limit: 0,1% sulphur from 2012 

 MGO & MDO limit: 0% sulphur from 2015 
 

Source: MEC Intelligence 

EU ECA Zones 

Implemented in 2010, sulphur limit was set as 0,1% for 

marine fuels. 

Applies to: 

 Marine fuels used by ships docked in EU ports  

 Main and auxiliary boilers 
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Does not apply if: 

 Approved emission abatement technology used 

 Shore power is available              Source: MEC Intelligence 

North American ECA Zones  

Engine categories are based on displacement per cylinder: 

 Category 1: Less than 5 lt.  

 Category 2: 5-30 lt. 

 Category 3: 30 lt. or more 

Category 1 & 2 engines on US flag vessels must be Tier 2 compliant. 

 

EPA norms can be met by using MGO (a low sulphur fuel) 

EPA Tier 3 implementation roadmap for category 1 & 2: 

 Category 1: 2014 

 Category 2 (displacement less than 15 lt./cyl.): 

2013 

 Category 2 (displacement between 15-30 

lt./cyl.): 2014 

 

Category 3 engines: 

 Must meet Tier 1 limits 

 Tier 2 must be met by 2011 

 Tier 3 must be met by 2016 
Source: MEC Intelligence 

 

Ballast Water Treatment 

In 2012, the International Maritime Organization (IMO) is expected to enforce an international 

legislation on ‘control of ballast water treatment’.  

Overall, 87% of the world’s independent states are members of IMO, which was established to 

govern legislation – individual governments are responsible for implementing it.  

When a Government accepts an IMO Convention it agrees to make it a part of its own national 

law and to enforce it just like any other law. 
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Figure 104 - Restriction Overview 

 
Source: MEC Intelligence Analysis  

Currently, 33 states have joined (31/01/2012) – representing 26% of the world tonnage. When 

IMO’s convention is enforced it will apply to all states who have ratified the convention.  

IMO’s convention will enter into force 12 months after ratification by 30 States, representing 

that 35% of the world fleet has signed on. Currently 30 countries have signed, and when 

Panama signs on (expected during 2012), the requirement of 35% of the world fleet will be 

met.  

 

Figure 105 - IMO Timeline 

 
Source: IMO 

 

IMO’s ‘International Convention for the Control and Management of Ship’s Ballast Water and 

Sediments’ (adopted 13 February 2004) is the legislation governing the issue of Ballast Water 

Treatment / Management (BWT/BWM). 

 

Several European countries, Australia and US have imposed similar legislation to that of IMO – 

US is even considering stricter rules around New York and the Great Lake areas.  

 

Nonetheless, the IMO convention is the only one holding worldwide authority, and generally 

serves as a reference point. IMO rules entail a ballast water / sediment treatment system 

according to the standard put forth as well as a log-book. 

 

In addition to ballast water treatment system, which must be certified by the classification 

society, the ship is obligated to keep and maintain a ballast water management plan. 

Ballast Water Management and Treatment, affects vessels differently depending on size and 

age.  
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The illustration below indicates which year a given vessels must comply, based on its 

construction year and size of ballast tanks.  

 

Figure 106 - Compliance Year 

  
Source: IMO 
 

Inevitably, a major retro-fit market is bound to emerge among vessels delivered prior to 2009. 

At current however, Ship Owners are reluctant to invest in BWM systems, as some expect 

ratification in IMO to be postponed – this along with the economic downturn and scarcity in 

solution supply, is currently inhibiting rapid uptake. 

 

Trends 

Generally, the maritime industry is experiencing increased initiatives in regulation & 

compliance at current. This is largely a response to both the known impact of greenhouse 

gasses (GHG) and the increasing physical evidence of the maritime industry’s influence, e.g. on 

air emissions in coastal areas, and the discovery of invasive species in local waters due to 

international trade. This has placed increasing awareness on the range of initiatives which may 

be implemented to protect the environment and prevent pollution.  

 

In some cases, companies (especially European) are taking this trend to the next level, utilizing 

it as a way of profiling their company, both towards the general public, but also towards the 

vetting departments of potential customers. As such, proactive engagement in cleantech 

technologies also serves as a differentiator to some companies.  

 

While fuel consumption, and thus demand, is influenced by a variety of variables, such as 

developments in; Trade, Regulations, Fleet, Technology, Supply and Operations – the overall 

demand is anticipated to decrease over time (relatively) – not due to minimized trade, but due 
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to trends in e.g.: 1) Slow steaming, 2) New technologies, 3) Optimized routing and speed, 4) 

New fuels, and 5) Design optimization – etc. 

 

Observed trends in the industry include: 

Tabel 1- Trends 

Operations 
Fleet 

Development 

New 

Technologies 
Trade 

Environment 
and 
Regulations 

Refineries / 
Terminals / 
Infrastructure 

 Lay-ups 

 Standby 
 Slow 

speeding 
 Emission 

Zones 

 New builds 
and retrofits 

 Age 

 Scrapping 
 Size 

 Type 

 Scrubbers 

 LNG 
 Other 

 Vessel 
des ign 
improvemen
t 

 Economic 
cl imate 

 Tonne miles 

 Charter rates 
 Commodity 

trade 

 CO2 / Green 
House Gas 

 ECA: SOx & 
NOx  

 Particles 

 Variety at 
location 

 Scarci ty in 
supply 

 Variety in 
specification 

Source: MEC Intelligence 

 

Market Size 
Scrubbers 

If the market is not disrupted or influenced by e.g. postponement in legislation or similar, then 

the addressable market will constitute the share of vessels which operate in regulated water, 

primarily short sea, and inter regional deep sea vessels, especially in the developed world.  

 

However, limitation to or elimination of exhaust emission may also be achieved by employing 

low sulphur fuels or using gas for propulsion. Taking these technologies into account, and the 

fact that the developed regions are most aggressively invoking restrictions, Europe is expected 

to have 15% scrubber penetration in the addressable fleet in 2020, and US and APAC both 10% 

penetration (new builds only). The reaming fleet will comply through LNG or Low Sulphur 

fuels, of which the latter is expected to vastly dominate the market509. 

 

Computing the anticipated installations, based on the fleet operating in affected waters, and 

the time spent in SECA (number of port calls), the future installations market is expected to 

tally some 5.200 vessels in 2020510. 

 

The forecasted numbers of installations are based on the contemporary de velopments in the 

market, the status and availability, along with price levels of competing technologies, as well as 

the timely invocation of the regulations, as advocated in respectively ECA  and MARPOL - i.e. if 

these are postponed, the development in scrubber demand is likely to be so to. 

 

  

                                                                 
509

 MEC Intelligence Analysis 
510

 Ibid. 
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Ballast Water Treatment 

Over the course of the coming decade, roughly 75.000 vessels are to be equipped with ballast 

water treatment systems. Given an average systems cost, and a relatively plausible erosion 

rate of 50% (10 years), the market is expected to peak in 2016, if indeed the outlined 

regulations are enforced, constituting a ~$6,75 billion market opportunity511. 

 

Quite naturally the growth rates are highest in the beginning. However, towards 2018, the 

market is expected to pick up again, largely due to the anticipated growth in new builds, as the 

economic turmoil from the credit crisis settles, and tonnage is yet again in demand.  

 

Over the implementation period, the market is expected to endure CAGR of 29%, bringing it to 

an accumulated worth in 2020 in excess of $35 billion512. 

 

Combined Market Forecast 
Of the various maritime cleantech technologies, only the scrubber and ballast water treatment 

markets have been forecasted, as these are the most mature, and thus quantifiable. 

 

Overall, the two markets constitute an annual ~$6 market, from 2015 and onwards. Short 

term, especially ballast water treatment is expected to take off, largely due to regulatory 

pressure short term, and the anticipated boom in retrofitting of the existing fleet. 

 

Figure 107 - Market Forecast 2012-2020 ($ million) 

 
Source: MEC Intelligence Analysis  

 

In addition to these two markets, significant opportunities are expected to arise in e.g. engine 

heat recovery, NOX scrubbers, LNG engines etc. 

                                                                 
511

 Ibid. 
512

 Ibid. 
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Key Challenges 

Scrubbers 

Proof of concept 

Although the first commercial installations are already running, there is still some scepticism in 

the industry, towards the technology, which varies across suppliers. As such, the industry is still 

missing a cognitive reference towards functionality and proof of concept. This challenge is 

however likely to disappear rapidly, once a larger number of installations start running, as time 

progresses and the deadlines move closer. 

 

Unclear guidelines on the use of Scrubbers 

There is a general lack of guidelines regarding the design, installation and operation of 

scrubbers, which is largely due to the relatively limited quantity in the installed base, and the 

lack of acceptance. As is the case in the above, this is likely to change rapidly as penetration 

increases. 

 

Handling of dirty water 

In conjunction with the need for guidelines on use of scrubbers, there is also a need for 

collectors – an infrastructure in the ports, which accommodates the sludge and even dirty 

water that cannot be cleaned. Until such an infrastructure is in place, it seems unlikely to 

utilize anything else than closed loop systems – i.e. systems, which unlike open loop systems, 

do not discharge effluent water. 

 

Ballast Water Treatment 

Still lacking sign on 

While ballast water treatment processes are becoming an ever increasingly hot topic, there is 

still some way to go, before the required number of nations have signed on, and thus before 

the treatment requirement has been ratified by the majority of tonnage providers globally. 

The fact, that legislation has not yet been ratified by the needed number of nations, is a large 

challenge, as it spurs uncertainty towards the introduction of the requirement in general, as 

well as ignites speculations on postponement. 

 

Postponement from IMO 

As mentioned above, the risk of postponements is deemed eminent by multiple stakeholders 

in the industry. As such, they are reluctant to install expensive equipment before time, 

unnecessarily risking outdated performance from the equipment and the disadvantage in cash 

flow once implemented – this in a time where the industry is already under pressure.  
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Maintaining a correct log 

As a part of the legislation governing ballast water transport and treatment hereof, it is also 

required for vessels to maintain a log of their positions for exchange / ballast intake - output. 

Studies from North America however, show that most vessels do not ballast in the right places, 

effectively dumping foreign waters in coastal waters – i.e. inside the guidelines governing 

depth and distance to shore. This will however, most likely be automated overtime, and come 

to constitute an element in the vessels’ control and positioning systems.  
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Maritime Market Assessment 

Maritime - Market Assessment 

Assessment 

Criteria 

Attractiveness 

Explanation 

Africa Asia Australia Europe 
North 

America 

South 

America 

Government 

Support 

 

 Strong awareness of cleantech possibilities and 

the impact on the environment in both Europe 

and Northern America. 

 Asia and Southern America is becoming 

increasingly aware of the impact, and have 

commenced focusing and invoking legislation on 

cleantech in maritime 

 Africa constitutes a relatively low share of world 

tonnage and thus have relatively limited efforts 

spend on it 

Addressable 

Market 

 

 The addressable market is primarily driven by 

legislation and places of repair, maintenance and 

construction 

 As such, the primary markets are found in Europe, 

Northern America and in Asia, where shipping is 

eminent 

 In addition, these regions constitute the majority 

of the world fleet 

Solution 

Attractiveness 

 

 The main driver of solution attractiveness is the 

presence of repair and construction yards 

 In addition, the regions which focus on maritime 

cleantech possibilities will drive retro-fits in their 

own region 

 Thus, the most important markets are: Asia, 

Europe and Americas 

Five-Year Market 

Growth 

Potential 

 

 The markets enjoying the largest growth potential 

are especially Europe and Northern America as 

maritime cleantech is increasingly becoming top 

of mind to many multinationals 

 Asia is a very large market, but due to size, 

expected to experience a relatively lower growth 

rate – also fuelled by less mature attitude towards 

cleantech 

 South America is expected to experience strong 

growth due to its relatively low point of departure 

and preference companies 

Market 

Accessibility 

 

 The market for maritime cleantech is to a wide 

extend driven by legislation, entailing high 

addressability in regions with eminent and rapidly 

growing demand, in order to comply 

 Furthermore, addressability is especially high in 

regions where the maritime industry is strong and 

where repair and construction yards are present 

Profit 

Opportunity 

 

 While the Asian market is driven low cost, it holds 

a high profit potential due to its sheer size alone 

 Europe and Northern America are smaller markets 

than the Asian (relatively), but still very attractive, 

due their potential for premium pricing 
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Maritime Market Opportunities 

No. Opportunity Cities 
Key “government” 

stakeholders 

Planned 

development 
Growth 

1) 

Exhaust limitations in especially ECA 

Zones but also in the international 

waters once MARPOL requirements 

are enforced, drives a strong 

opportunity in Scrubbers  

Places of repair and 

construction – 

especially among 

European and 

American 

customers at 

current  

UN’s IMO 

National 

Environmental 

Agencies 

Legislation in place 

in some regions 

More to come over 

the next 5 years 

High 

2) 

Treatment of Ballast Water becomes 

mandatory for the world’s fleet, 

potentially during 2012, giving birth to 

a mammoth market, as not only new-

builds must encompass such 

treatment capabilities, the existing 

fleet must also be retrofitted to oblige 

the requirements  

Places of repair and 

construction – 

especially among 

European and 

American 

customers at 

current  

UN’s IMO 

National 

Environmental 

Agencies 

Legislation 

expected to be 

passed during 2012 

From that point in 

time, a 12 month 

grace period is 

granted 

Extremely 

high 
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Carbon Capture and Storage 
Carbon Capture and Storage (CCS), in the conventional energy industry, is currently under a 

demonstration phase. Due to high costs, the commercial market is not expected to experience 

growth until 2020. In this study, we seek to develop an understanding of the industry at 

present with an outlook on what’s to be expected in the future.  
 

 

Global  
CCS constitutes Capture, Transport and Storage of carbon-di-oxide (CO2). CO2 is captured at 

the point of production and then piped to a secure facility, such as depleted oil and gas fields 

or saline aquifers, for long-term storage underground.  

 

CCS has been actively used in the oil and gas industry for Enhanced Oil Recovery (EOR) as it 

leads to revenue from depleted oil and gas fields. However, CCS is not yet considered viable in 

regards to long term storage of large scale CO2 as it leads to increased costs of energy. E.g. the 

addition of a CCS process in an Integrated Gasification Combined Cycle (IGCC) facility, increases 

capital cost by 30%. And for coal and natural gas based power plants, the capital cost increase 

is between 80%-100%.A coal based electricity plant with CCS increase electricity prices by 45%-

50%. The increase is even higher for a natural gas based plant. In such scenarios, use of 

renewable energy sources to prevent carbon emissions is favored. 

 

Various governments are investing in ‘Large Scale Integrated Projects’ (LSIP) to facilitate R&D 

and technology demonstration related to CCS513. On an operational demonstration phase, 

there are currently 8 CCS ‘Large Scale Integrated Projects’ (LSIP). Another 66 demonstration 

projects run various pre CCS operation phases.514 

 

Market Size 
CCS is an effective tool for eliminating carbon emissions when using fossil fuels and the long 

term potential of the technology is promising. The International Energy Agency (IEA) predicts 

that it will cost nearly $4.8 trillion more to mitigate carbon emissions in the absence of CCS 

technologies.515 However, short term potential of the market is limited due to non-

commercialization of the technology and lack of clear government policies.  Rapid deployment 

of the technology is likely after 2025-2030.516 

 
  

                                                                 
513

 Global CCS Institute, “the Global Status of CCS”, 2011  
*LSIP: - minimum 800000 tonnes of CO2 capture annualy for coal, minimum40000 tonnes of CO2 capture annually for other industrial applications  
514

 Global CCS Institute, “the Global Status of CCS”, 2011  
515

 World Coal, “The Role of CCS” 
516

 Global CCS Institute, “the Global Status of CCS”, 2011 and IEA Scenarios for CO2 Reduction, 2010  
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The figure below shows four scenarios for possible adoption of CCS technologies. The most 

likely scenario is expected to be a flat market curve until 2020. 

 
Figure 108- The Four Scenarios for Global CCS Industry Development Through 2020 

 
Source: Stanford Program on Energy and Sustainable Development , “Carbon Capture and Storag e: An Assessment of Required Technological Growth 

Rates and Capital Investments”, 2011  
 

CCS primarily relies on government funding and present commitments stand around $ 26,5 

billion with 8 projects in operation. In 2009, G8 countries agreed to support development and 

demonstration of CCS technologies by committing investments in projects as shown in the 

table below. 

  

Table 68 - G8 Countries Investment in CCS and Committed Projects By 2020 
 

Country Funding ($ billion) Projects committed by 2020 

Australia 2 to 6 3 to 5 
Canada 3,5 Up to 6 

Europe Commission 4 to 6 6 to 12 

Japan 0,1 1 to 2 
Norway 1 1 to 2 
Korea 1 1 to 2 
UK 11 to 14,5 4 
US 4 5 to 10 
Total 26,6 to 36,1 19 to 43 

 

Source: International Energy Agency, IEA/CSLF Report to the Muscoda 2010 G8 Summit- “Carbon Capture and Storage Progress and Next Steps”, 2010 
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By 2020, the private sector is expected to contribute with additional investments equivalent to 

approx. 50% of the public funding budget. The annual investment in the sector is expected to 

be around $7 billion to $10 billion in 2020.
517

 

 

Trends 
Cost518 

 High capital costs (dependence of public funding), lack of clear policies to limit carbon 

emissions and carbon pricing are major inhibitors for CCS. 

 High upfront cost plus the energy required to run a CCS process are major inhibitors 

and are the prime areas for the further research and development.  

 CCS projects are more likely to occur in areas where the captured carbon can be used, 

utilized and commercialized for generating additional revenue such as Enhanced Oil 

Recovery, or, have access to storage sites such as depleted fields where the carbon can 

be stored cheaply and securely. Currently, the major customers are oil and gas 

companies which are using CO2 for EOR. 

 Without adequate carbon pricing mechanisms, CCS investment projects will not be 

feasible. Once pricing dynamics become more favorable we could expect to see 

‘thermal plant utilities’ running on pulverized coal, to be among the first  in the power 

industry to utilize CCS technology due to a number of demonstration projects being 

developed on the technology. 

 

Technology 

 Currently, focus in terms of technology, is on demonstrating costs and scalability of 

capture technologies and proving that secure long-term storage of large amounts of 

carbon is possible. 

 Carbon can be captured pre-combustion, post combustion, and through use of oxy-

fuel combustion technologies (burning fuel with pure oxygen instead of air and 

removing carbon from the resultant stream). Out of these technologies the oxy-fuel 

combustion technology is least developed and adds most to the cost of electricity 

produced from a thermal plant. 

 

Competition 

 Companies active in the international CCS market today are: Oil and gas companies 

such as Halliburton and Schlumberger; Technology developers and providers such as 

Alstom and GE Energy; Heavy engineering companies such as Mitsubishi Heavy 

Industries and Boise Inc.519 

 In China, CCS technology is being developed by state owned oil and power utility 

companies. R&D projects are currently running as demonstration projects.  520 

  

                                                                 
517

Hong Kong and Shanghai Bank Corporation (HSBC), ”Sizing the Climate Economy”, 2010  
518

 World Resource Institute, “CCS Demonstration in Developing Countries”, 2010; Global CCS Institute, “the Global Status of CCS”, 2011 
519

 Various Industry Articles and News Sources 
520

 World Resource Institute, “CCS Demonstration in Developing Countries”, 2010  
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Regional 521 

Africa 

Currently, there is one CCS project operational in Africa with no additional projects in the 

pipeline. The main reason being, that there is a lack of financial incentives to further 

developing the market. Thou, South Africa have established a Center for CCS to promote 

integration of the technology in Africa. 

 

Asia 
There are currently no CCS projects in operation in Asia. Thou, China are currently considering 

developing 6 demonstration / R&D projects to develop the technology further. The Middle 

East is also in the game with 3 projects under development. At the same time, Japan and Korea 

have shown interest and have proposed and funded demonstration of one project and two 

projects respectively.  

 In China, CCS is supported by the National Development and Reform Commission 

(NDRC) plus various international partners, and NGOs. 

 In China, focus is on the EOR market where Integrated Gasification Combined Cycle 

(IGCC) and Coal to Liquid (CTL) plants are used. 

 CCS is seen as a key tool in carbon emission abatement in medium to long term in 

China as it has a high dependence on fossil fuels. However, the high cost associated 

with the CCS technology is seen as a major barrier in its deployment. In order to 

mitigate the high costs, projects are being favored where the capture carbon can be 

utilized.  

 In addition, Extensive co-operation with the U.S. is underway to develop the 

technology in China. 

 In Japan, the Ministry of Economy, Trade and Industry (METi) has funded development 

of a demonstration project that test the suitability of storage in seismic zones. After 

the Fukushima nuclear accident, the Japanese government has increased the reliance 

on fossil fuels in short term and  as a result the CCS technology might see deployment 

in the country as there is strong government commitment to reduce carbon emissions 

from fossil fuels. 

 South Korea – Korea Govt. aims to achieve commercial deployment and cost 

competitiveness of CCS technology by 2020 and is funding two demonstration projects 

to further its understanding of the technology. At the same time, the government has 

initiated a survey of geological sites available for storage and their capacities.  

 In the Middle East, large oil fields make CCS an attractive business case for the EOR 

market. Governments are currently funding coming demonstration projects 

 

 

                                                                 
521

 World Resource Institute, “CCS Demonstration in Developing Countries”, 2010; Global CCS Institute, “the Global St atus of CCS”, 2011, IEA, EU, and 
various press releases of Industry Reports and Web News Articles. 
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Australia 

In Australia, one CCS project is under construction and another two are expected to undergo 

construction in the near future. Another four projects are pending and are undergoing various 

stages of evaluation. 

 

The major constraint in Australia is the lack of storage sites in the form of depleted oil and gas 

fields. Apart from the government’s budget to supporting CCS projects, it has  also sanctioned 

$61 million to identify potential CO2 storage sites and to develop a CO2 transport 

infrastructure. 

 

Europe 

CCS projects in Europe totals 21 out of which only 2 are operational. The remaining projects 

are under various stages of evaluation. 

Legislation 

The European Commission has developed a legal framework for the development of the CCS 

technology with a directive for geological storage of CO2 referred to as the CCS Directive 

(2009/31/EC).  

 

The directive makes it legal to store CO2 underground, and lays down requirements for 

selection of a site, environment rules, obligations, and liability requirements. The EU requires 

the directive to be transposed into national laws of member countries to develop consistent 

standards across the region; however, it leaves the member states to determine whether and 

where the development of CCS will take place within their countries.  

 
The EU aims to achieve near zero emissions from thermal plants after 2020, however, the lack 
of proven technology leads to slow adoption of CCS projects. 
 

North America 

A total of 34 (out of 74) global CCS demonstration projects are located in North America. 25 

projects are located in the U.S. and another 9 projects in Canada. However, in North America, 

only 5 projects are currently operational (US 4, Canada 1), another 5 (US 3, Canada 2) under 

construction, and rest (US 18, Canada 6) are in the demonstration phase .  

 

The U.S. government provides significant funding for CCS demonstration projects, especially 

those where captured CO2 can be captured at a reasonable cost and used for commercial 

purposes like EOR or future carbon trading. Unfortunately, power plants are often unable to 

demonstrate favorable business cases related to CCS, and only one project till date has moved 

into execution stage. 
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Legislation 

 CCS technology is still considered under demonstration phase and the policy initiatives 

by the US Federal Government are aimed at providing financial grants and tax 

incentives for funding demonstration projects in the CCS technology.  

 Currently, a number of policy instruments are being introduced a cross the Federal and 

State legislatures that directly or indirectly support the development of the CCS 

market in future. Some of the policy instruments currently being proposed are:  

o Consideration of introducing Emission Trading Scheme in the US 

o Proposals to set emissions standards and limit emissions from coal based 

thermal plants 

o Increasing the amount of financial awards for CCS 

o Guidelines to monitor and report the storage of CO2 in geological formations 

of EPA 

o Proposals to ‘remove CO2 from the scope of hazardous waste regulations’ of 

the EPA 

 In the U.S. the ‘Regional Carbon Sequestration Partnerships’ (RCSP) is a national 

network of 7 states aiming to identify and consider regional best practices 

implementing CCS 

 Canada CCS policies are driven by provincial governments of Alberta and 

Saskatchewan. 

 

South America 

Brazil has established a CCS research center in co-operation with the U.S. The purpose is, 

amongst others, to study CCS technology for plants based on bio-ethanol. Although, no policy’s 

or projects around CCS are in the works as of now.  
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Energy Storage 
It is a well-known fact that the demand and supply of electricity on grid varies throughout the 

day, week, month and year. Currently, power and energy systems are designed for 

simultaneous consumption and production of electricity when required, using extra power 

plants or ‘natural gas peakers’ to manage small periods of highest demands.  

 

However, with increasing addition of intermittent renewable energy sources on the supply 

side (which by their nature are non-adjustable unlike traditional energy management sources 

the output of which could be varied as required), and an increasing consumption of electricity, 

it has become attractive to adopt energy storage technologies.  Use of energy storage 

technologies is envisaged across diverse applications to provide substantial benefits across 

generation, transmission and distribution assets of the grid such as integration of renewable 

energy sources, balancing of network load, power quality services, and prevention of capacity 

expansion.  

 

Applications 
Energy storage technologies not only integrate the renewable energy sources, and balance the 

demand and supply of electricity, but are also instrumental in development of various other 

applications. The key energy storage applications are as follows: 

 
Table 69 – Applications for Grid Energy Storage 

 

Applications Use 

Electric Energy Time Shift To store energy when price is low and use during peak hours  

Electric Supply Capacity To avoid building / postpone building of new power plants for 
managing increased consumption 

Load Following To balance generation and load by varying the output as desired 

Area Regulation Quick response to manage minute level variations in supply and 
demand and varying frequency levels  

Electric Supply Reserve 

Capacity 

To manage unexpected loss of generator or other contingencies  

Voltage Support To maintain grid voltage 
Transmission Support To enhance the performance of Transmission and Distribution (T&D) 

systems and manage performance under contingencies  

Transmission Congestion 
Relief 

To avoid charges levied during transmission system congestion during 
peak hours by storing electricity locally during off peak hours  

Transmission and 
Distribution Upgrade 
Deferral 

To defer the need to develop new transmission and distribution 

Substation On Site Power Back-up power for substation switches, control, and communication 

equipment 

Time  of Use (TOU) Energy 
Cost Management 

To manage and reduce energy consumption during peak hours by 
consumers  

Electric Service Reliability Back-up power for industrial and commercial applications 

Electric Service Power 
Quality 

To avoid damage to expensive and critical equipment from variation in 
frequency and voltage at consumer s ide 

Renewable Energy Time Shift 
and Capacity Firming 

Manage intermittency of renewable energy sources  
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Wind Energy Grid Integration  To meet requirement of util ity interconnections and power purchase 
agreements 

 

Source: KEMA, “Market Evaluation for Energy Storage Technologies in the United States”, Appendix B, 2011  

 

Currently, the key applications driving the energy storage market are integration of renewable 

energy sources and ancillary services (includes frequency control, contingency reserves, 

voltage control, load following) on the grid. However, in future these are estimated to account 

for only ~1,4% of the market with the bulk of the development taking place in renewable 

energy time-shift applications (expected to account for 54% of the market in 2017). 522 

 

Technology 
The diverse nature of applications requires output ranging from the supply of energy to be 

available within a few seconds for short durations and typically multiple times during a day to 

the storage of excess electricity and its supply of after weeks. A number of technologies are 

currently under development to meet these variable needs providing different costs, discharge 

times, discharge cycles, life cycles, and energy storage capacities.  

 
Table 70 - Energy Storage Technologies 

 

Technology Advantages Disadvantages Development Stage 

Pumped 

Hydro Storage 
(PHS) 

High capacity, low 

cost 

Special site 

requirement 

Widely deployed. More than 

30GW of pumped hydro projects 
under development 

Compressed 
Air Energy 
Storage (CAES) 

High capacity, low 
cost 

Special site 
requirement, gas fuel 
required 

In commercial use. Nearly 1.5 GW 
of capacity commissioned/under 
development. Germany and the 

US initiated the development. 

Flow Batteries 
(Zn Br, and 
VDR) 

High capacity, 
independent power 
and energy ratings 

Low energy density In commercial use. However, very 
few projects. Approx. 80MW 
projects commissioned and under 
development 

Metal Air 

Batteries 

Very high energy 

density 

Electric charging is 

difficult 

 NA 

Sodium 
Sulphur (NaS) 
Batteries 

High power and 
energy density, high 
efficiency 

Production cost, safety 
concerns 

Currently, nearly a total of  2.1 
GW capacity commissioned and 
under development.  

Lithium Ion 
(Li-Ion) 

Batteries 

High power and 
energy density, high 

efficiency 

High Capital Cost, 
Requires Special 

Charging Circuit 

Research stage. Nearly 170 MW of 
projects commissioned or under 

development 

Nickel 
Cadmium (Ni-
Cd ) Batteries 

High power and 
energy density, high 
efficiency 

  Expensive. Research Stage. Nearly 
40MW of capacity under 
development. 

Other 
Advanced 

Batteries 

High power and 
energy density, high 

efficiency 

High production cost  NA 

Lead-Acid 
Batteries 

Low capital cost Limited cycle l ife when 
deeply discharged and 
low energy density 

Widely used. Nearly 100MW of 
capacity commissioned or under 
development. 

                                                                 
522

 AltEnergyStocks, “Grid-scale Energy Storage: Lux Predicts $113.5 Billion in Global Demand by 2017”, 2012  



ENERGY STORAGE 
 

 

  

THE GLOBAL CLEANTECH REPORT 2012   412   
  
   

 

Flywheels High power Low energy density Commercialised. Used in 
frequency control applications 

SMEs, DSMEs High power Low energy density, 
high cost of production 

  

Capacitors Long cycle l ife, high 
efficiency 

Low energy density In commercial use. Used in wind 
turbines for pitch control. No 

projects have been implemented 
for frequency regulation. 

 

Source: MEC Intelligence Analysis, Sandia, ESA, and DoE, USA 

 

Though limited, for bulk applications, energy has been stored using pumped hydro (99%) 

compressed air and Sodium Sulphide Batteries. At small scale, lead acid batteries have been 

used to manage energy supply during power outages at a residential level.  By 2015, relatively 

high addition is expected to come from Pumped Hydro, Sodium Sulphur batteries, Advanced 

Flow batteries and Lithium Ion batteries. By 2020, Pumped Hydro and Advanced flow batteries 

are expected to dominate the addition in grid level energy storage market.523 

 

  

                                                                 
523

 MEC Intelligence Analysis 
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Global 

Market Size 

Energy storage technologies market is highly fragmented across the various applications. 

Cumulatively, the market will undergo an exponential growth owing to the increasing 

penetration of renewable energy technologies within the electricity grid and will open up 

potential for new applications which will further open up newer markets.  In terms of installed 

capacity energy storage is expected to grow by nearly 25 GW by 2020. 

 
Figure 109 – Cumulative Grid Energy Storage Capacity 

 
Source: MEC Intelligence Analysis based on Pike Research and various industry forecasts 

 
The market size for the energy storage market is estimated to grow from around $1 billion in 
2010 to $10 billion in 2016 and further growing to $20 billion by 2020.524 

 
Figure 110 – Annual Energy Storage Market Size525 (By Value) 

 
Source: MEC Intelligence Analysis based on Pike Research and various industry forecasts 

 
Regional Penetration of Energy Storage Technologies – EU, Asia and North America have the 
dominant share of the market currently. The market for energy storage is expected to grow 
across these three key markets predominantly in future. 

  

                                                                 
524

 MEC Intelligence Analysis 
525

 It is assumed that the battery technology costs will increase up to 2015 as the technologies move from the prototype and demo nstration phase to 
widespread commercialization phase. After 2015, the prices of technologies are expected to decline. 
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Figure 111 – Regional Market Share (Cumulative Installed Capacity) 

 
Source: MEC Intelligence Analysis 

 

Trends and Drivers 

Technology 

• The most preferred system is pumped hydro comprising more than 95% of the total 

energy storage capacity globally presently.  However, there is only limited applicability 

of the technology due to requirement of favorable locations. Thus, the technology has 

limited use in arid and semi-arid regions like the Middle East or in Asia where there is 

water scarcity.  

• Current, Compressed Air Energy Systems (CAES) and Sodium Sulfur batteries are the 

next two most important technologies for grid scale technology currently. These two 

comprise approximately 50% of the current demand for energy storage systems 

excluding pumped hydro. 

• For the integration of intermittent wind farms in the electricity grid systems, the 

advanced adiabatic CAES technologies are expected to play a major role.  

• Batteries (Flow, Advanced Lithium Ion and Sodium Sulphur) will be the most adopted 

solution for energy management due to the flexibility in their operation.  

• Battery developers are aiming to reduce not only cost of batteries but also time 

required for charging, increasing durability, and getting more power and energy 

density from the batteries. 

Competition 

• For technologies which have been in use for a long time or in multiple applications 

such as CAES or Li-ion the market comprises of multiple players. However, for niche 

technology of Sodium Sulphur batteries the supply side is dominated by Japan based 

NGK insulators. Thus, for the niche and newly emerging technologies the demand 

might exceed supply in future in spite of the promising nature of the technology 

• Currently suppliers are predominantly from the US market followed by Europe. 

However, players have started to emerge from the Asia Pacific market. 
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Regional 

Africa 

Current installed capacity is around 2GW with most of it coming from South Africa 

 

Asia 

Japan is the key hub for energy storage projects in Asia accounting for nearly almost all of the 

current non-hydro capacity in the region. The increased penetration of renewable Energy in 

China is opening the market with plans being announced for nearly 100 MW of non-pumped 

hydro energy storage projects in the country.  

 

Japan, South Korea, and China will be the most important hubs for Energy Storage in Asia with 

the markets of Japan and China being one of the largest globally.  

 

The production of the Li-ion batteries is dominated by Japanese, Korean, and Chinese players 

and operates through subsidiaries and tie-ups in North America. 

 

There are currently 9 key players of battery technologies based out of Asia. These include 

Sanyo, Samsung, NGK, BYD, Prudent Energy, and Lisken526 

  

Policy  

The policy instruments are majorly directed at developing the manufacturing infrastructure 

and industry for battery technologies. 

 

Australia 

Current installed capacity is around 1.5 GW and has been constant for more than 5 years. 

 

Europe 

Currently, Europe is the largest market for Energy Storage systems with around 50 GW of 

installed capacity. 75% of the installed capacity is based in eight countries primarily Italy, 

Germany, France and Spain. 90% of the storage capacity in Europe is Pumped Hydro with 

around 170 plants with an installed capacity of nearly 45 GW. Refurbishment of nearly half of 

the 50GW installed pumped hydro capacity is expected to be planned in the future .527 

 

The large expansion of renewable energy and smart grids in Europe are driving the market for 

Grid Storage technologies. Pumped Hydro is going to be one of the key technologies to play a 

large role in Europe’s grid energy storage due to its high potential in Germany, Austria, 

Switzerland, and Norway. Future capacity addition will take place in Germany, Austria and 

Switzerland and the Iberian Peninsula owing to substantial addition of wind energy systems.  

 

                                                                 
526

 Various News Articles and Industry Articles  
527

 DB Research, “State of the Art Energy Storage Systems” and EU SETIS 
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Nearly 60 more plants comprising 27GW are under construction or being planned at an 

investment of EUR 26 billion.528  

 

North America 

North America currently has 23 GW of Global installed capacity of energy storage, primarily 

comprising of pumped hydro. It is reported that nearly 24 GW of pumped hydro capacity is 

under planning and expected to be online by 2025.529  

 

 

For non-hydro grid storage applications, the US government funded 537 MW of energy storage 

demonstration projects from a part of the American Recovery and Reinvestment Act (ARRA). 

The majority of the capacity demonstration was for Compressed Air Energy Storage (CAES) 

which is expected to gain strength in future. The total addition of capacity is expected to be 

around 3GW by 2020.530  

 

The integration of renewable energy, combined with the increasing consumption of energy will 

drive the adoption of grid energy storage in the US. The key applications are expected to be 

renewable energy storage, grid stabilization and services, and load shifting. 531 

 

US comprises of the largest number of companies active in the Li-Ion technology chemistry 

development working. Also, the region has the highest number of suppliers of energy storage 

solutions ~40. 

 

Arizona, California, and Mexico are key hubs within North America for Energy Storage projects. 

 

Policy 

USA provides funding for energy storage through Department of Energy (DoE) under American 

Recovery and Reinvestment Act (ARRA). There are a number of policy measure that tare under 

consideration for Energy storage focusing on tax breaks, mandated targets, increasing 

penetration in the ancillary services market. California has mandated targets to procure energy 

storage. 

 

South America 

Current installed capacity was less than 1 GW and concentrated in Argentina. Not much policy 

fillip observed in energy storage technologies. 

 

                                                                 
528

 Renewable Energy World, “Renaissance for Pumped Storage in Europe”, 2011  
529

 KEMA 
530

 Energy Advisory Council (EAC), “Energy Storage Activities in  the United States Electricity Grid”, 2011  
531

 MEC Intelligence Analysis and Lux Research 
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Eco Cities 
Introduction 
The various cleantech sectors covered in the report are a means to achieve better quality and 

sustainable level of living for citizens globally. Recent trends indicate unprecedented 

concentration of population in cities spearheaded by increased migration of rural population 

to urban centers in the developing world. As such, cities are expected to not only be the nodal 

points when it comes to delivering the benefits from the cleantech sectors but as a result of 

migration and the associated economic activity, they are expected to expand and increase 

their carbon foot print.  

 

To mitigate the negative impact of expansion in the cities and to provide high quality of living 

to its city residents, cities will need to invest in sustainable infrastructure encompassing all 

cleantech sectors. Globally, there is a trend to rethink the urban model of development and 

such models are being branded under the umbrella term ‘eco-city’ which are aimed at 

delivering system benefits to the city rather than following a piecemeal approach. This 

integrated approach will lead cities to become the key driver for the cleantech markets 

globally. 

 

The term 'eco-city' refers to urban developments aimed at harmonizing various environmental, 

social, and economic sustainability goals. The key economic and environmental aspects of the 

‘eco-city’ include improving quality of life for its residents by providing universal access to 

various utility services, promoting economic growth of the region, managing pressure of 

infrastructure due to growth, breaking the link between increasing carbon emissions and 

growth, and managing the costs associated with the management of the ci ty enabling it to 

grow sustainably.  

Globally, cities are being challenged to manage their growth sustainably. Two of the areas in 

which they face the biggest problems are competences and resources.  

Cities need to develop new ways to plan, procure, operate and manage infrastructure, as 

traditional ways of planning will lead to insufficient capability building. Traditional ways of 

planning has shown to be expensive and had a negative impact on their carbon footprint. At 

the same time, most cities are constrained in terms of economical and human resources. 

Solving both the competence gap and the resources gap is critical in order to implement and 

reach the impact of sustainable cities.  

 

Developing sustainable livable cities is not an entirely new phenomenon, although they have 

gained much awareness in recent years, especially in the debate about global climate change 

and growing urbanization. The roots of eco-cities can be traced back over the last one hundred 

years or so to early attempts to mitigate the effects of industrialization, including urban sprawl 

and degradation. The term ‘eco-city’ itself began to surface in the 1970s, substantially 

influenced by Richard Register's Eco-City Berkeley initiative, although for much of the 1970s to 

1990s, it essentially remained a concept, or movement, with only a few pilot projects on the 

ground.  
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At the same time, Eco cities should not be confused as just specific cities with an ECO city 

program since all larger cities have large sustainable projects. These projects are sometimes 

developed as part of an ECO city program or projects, yet most often the projects are executed 

as part of “daily business”.  

 

Why ECO Cities 
Cities are challenged on competences and resources but are seen as the key to solve the 

challegenes arising from the changing climate. As key drivers of both economic growth and 

carbon footprint impact cities have an important role to play in addressing these challenges. 

Furthermore managing the carbon foot print in harmony with the economic growth and local 

needs at city level is less complex than building a national consensus.  

 

The conclusions from studies done by e.g. World Bank and C40 cities are clear: Cities will be 

one of the most important levers in fixing the carbon footprint issue. The “conclusi on” is based 

on following elements: 

1) Cities are key growth drivers with the largest cities in 2020 driving more than 60% of 

global GDP growth. Thus, providing a clear focus for decision makers and influencers  

2) Cities have a quick decision making process – and the ability to integrate its 

stakeholders 

3) Cities are platforms for collaborative design and decision making 

4) Cities can work on a holistic “one system” approach 

5) Cities can create an investment framework focusing on and appreciating sustainability  

 

The experiences from existing Eco cities have proven the idea of the city to be a success. It has 

been demonstrated that the city is an efficient platform to plan and think sustainability as one 

system, and at the same time gather stakeholders in a way that ensures decision making at 

proper speed.  

 

According to the World Bank Eco2 city publication the key learning from projects show that:  

- Sustainability does not need to cost a lot extra 

- Proven technologies can do the job 

- Homegrown solutions are often good 
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Definition 
ECO city is used in a broad sense and covers in our context, definitions such as ECO-

community, ECO park, Sustainable city, Slim City, Smart City and Zero Energy City.  

ECO cities cover 5 focus areas which contribute to improve the quality of life in cities while 

using resources in a sustainable way and reducing environmental impact.  

1. Urban Transportation 

2. Waste 

3. Renewable and smart energy generation & distribution 

4. Water 

5. Building efficiency 

 

ECO cities can be categorized in terms of their focus as: 

1. New development – developing completely new cities (e.g. Masdar) 

2. Urban expansion – expanding existing urban areas 

3. Retrofit – upgrading existing buildings with new technology/improvements 

 

Market definition 

The cleantech markets are slightly overlapping and great efforts have been put into ensuring 

the inclusion of a specific market in one segment of the study. As Eco cities covers a wide set 

of markets, which are covered in other sections we have not made a market forecast on its 

own in terms of revenue and market potential for the eco city market.  

 

Trends and Drivers 
A new urban world being developed 

Urbanization may be the most significant demographic transformation in our century, 

reshaping the lives of billions of people. It is projected that the urban area i n developing 

countries will triple between 2000 and 2030, from 200.000 square kilometers to 600.000 

square kilometers. These 400.000 square kilometers of new urban built-up area are being 

constructed within 30 years, equal to the entire world’s total built-up urban area as of 2000. In 

short a whole new urban world is rapidly being built in countries with serious constraints 

(natural, financial, administrative, and technical). 

 
Cities competing as brands for attracting talent 

Globalization has greatly impacted the meaning of cities. With jobs and travel patterns being 

increased, global cities compete to be the most attractive place to be. Supported by studies 

such as Mercer’s “Most Livable City Index” and Monocle’s “Best City in the World Index”, the 

competition between cities is increasing and the wellbeing of the population is being 

increasingly looked at as a key parameter in the management of cities.  
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Demand of urban services and dwellings will lag supply if managed unsustainably  

Urbanization has created a backlog of housing in many places around the world. As an example 

Nigeria currently has a backlog of more than 8 million housings; a number rising rapidly with 

the aggressively growing urbanization. The situation is similar for the majority of large citie s in 

developing countries. The development of new dwellings will require a large amount of 

resources. The constraint on future availability of resources, along with the carbon intensive 

nature of current processes will undermine the development and increase costs in the future.  

 

Eco Cities emerging as a measurable, replicable concepts with local job creation 

potential 

 Several communities are developing Eco cities in smaller scale, in order to understand 

what works. The structures and projects which work can then be scaled to other cities 

with similar problems once demonstrated successfully. The projects are often partly 

funded by governments or intra-regional funds such as the Jessica program in EU 

 Eco cities are expected to play an important role in the post crisis developments, and 

constitute significant opportunities for job creation. 

 Singapore has used its own experience as city with a strong sustainable focus on 

developing competences that can create Eco-cities elsewhere. Singapore based 

companies such as Temasek and Keppel Corp. are the active drivers of developing ECO 

city projects in Guangzhou and Tianjin actively supported by the Singapore 

government. Also in India bilateral agreements between India and Japan has facilitated 

large corporations such as Toshiba to drive large Eco city projects. 

 In order to structure the work around ECO city developments the Urban China 

Initiative think-tank has launched an urban sustainability index for China to enable 

them to compare and measure best practices532
 

  

                                                                 
532

 Urbanchinainitiative.org 
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Challenges in implementing ECO Cities 

A range of challenges exist for the concept of a sustainable city to be implemented 

successfully. Even though the focus may vary from region to region the challenges are similar 

across the globe. 

 

Entrenched Locked-in Relationships prefer status-quo 

Dimensions of urban planning reflect a complex set of historic relationships among 

organizations, public- and private sector. Groups benefitting from the status quo tend to 

actively promote the existing structure and create obstacles to investments in alternatives. 

Furthermore, cities commonly become locked-in to certain technologies as a result of past 

capital investments in facilities. Proposing to invest in demand-side management or energy 

efficiencies, the effect is to reduce the flow of revenues below projections; with oversized 

uneconomically facilities as a consequence. 

 

Lack of ‘One-System’ thinking covering infrastructure needs of entire city 
Structures and mind-sets are often regarded the greatest challenge when existing cities 

considering implementation of new solutions. Reasons are many but the main reasons are 

related to: 

 Distribution of responsibility and budgets for various aspects of city services under 

individual departments such as public works body, health department, sanitation 

department, water resources department 

 Activity or project based funding reactive to the emergent needs of a particular 

department.  

 Complex mechanisms or lack of mechanisms for driving inter department co-

operation and promotion of ‘one-city one-system’ thinking. 
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Cities as engines of growth: concentration of demand across countries 
During the last 3-4 years the view of cities has changed and where the growth earlier was 

looked at from a national perspective, cities are increasingly being seen as individual growth 

drivers. The reason for this change lays in the better understanding of the importance of cities 

in connection with the ongoing growth and urbanization in the developing countries.  

 

Numerous studies by companies and institutions such as McKinsey & Co, The Brookings 

Institute, Oxford Research all contribute to understanding that larger cities will be the key 

drivers of global growth.  

 

In summary the three main conclusions across the studies have been: 

1. The largest cities in the world drive the majority of growth. Top 600 fastest growing 

cities drive more than 60% of the world’s GDP growth 

2. The current largest cities are not the largest cities in the future, since the 2nd and 3rd 

tier cities in developing countries will overtake several of the large cities in the 

developed countries 

3. Even though mega cities drives a significant part, the relatively fast growth is 

happening in especially 3rd tier cities in the developing world 

 

This implies a general move away from the “old thinking”, where developed countries and few 

key mega cities in BRIC drove the majority of growth. Instead the  new thinking should imply 

that cities and especially non-OECD cities are the growth vehicles.  

An example hereof - among today’s top 600 growth cities, more than 120 cities from 

developed countries will be exchanged with countries from developing countries of which 

more than 100 are from China. In addition, in the emerging markets, mega and middleweight -

cities together constitute 423 of those included in the City 600 – and are likely to contribute 

more than 45 percent of global growth from 2007 to 2025. 
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‘Eco-city Networks’ creating global green investment demand  
As noted earlier, cities will be the main drivers of economic growth globally and nearly 600 top  

cities will drive 60% of the global economic growth.   

 

Our analysis shows that even though not all top 600 future cities can yet be characterized as 

an Eco-city, they more or less all participate in ‘Eco-city networks’ and initiate sustainability 

projects and can be considered large cities with Eco-city ambitions. Hence in the future the top 

600 cities will be eco cities.  

 

This is a powerful trend keeping in cognizance the inability of arriving at an international 

consensus by local government in managing climate change. 

 

Eco-city networks support the reduction of emissions and improving the efficiency of cities 

through developing best practices, tools and guidelines to help cities in their network create 

the platform for an Eco-city and launch the necessary projects. What characterizes the 

members of these networks is that there is no over or under representation from any region or 

any income group underpinning that the mindset behind ECO city ambitions and sustainable 

thinking is a truly global phenomena.  

 

The key ECO city networks are: 

1. C40 (58 cities – mainly very large cities). The C40 Cities Climate Leadership Group (C40) 

is a network of 58 large cities from around the world committed to implementing 

meaningful and sustainable climate-related actions locally that will help address 

climate change globally.  

2. ICLEI (1200 cities) - ICLEI is an international association of local governments as well as 

national and regional local government organizations who have made a commitment 

to sustainable development. ICLEI provides technical consulting, training, and 

information services to build capacity, share knowledge, and support local government 

in the implementation of sustainable development at the local level. The basic premise 

is that locally designed initiatives can provide an effective and cost-efficient way to 

achieve local, national, and global sustainability objectives 

3. MUHARD - Ministry urban housing and rural development in China have an ECO city 

initiative comprising some 259+ cities who have applied for becoming an ECO city, 

according to a set of standard requirement set by MUHARD. 

The criteria for being considered an ECO city varies across networks and are relatively vaguely 

formulated. In broad terms it is expected of the city to have concrete ambiti ons and plans for 

the implementation of sustainable solutions. In the case of MOHURD Eco-cities in China, the 

requirement for existing cities to become an ECO city, is that 50-60% of new building are green 

buildings and 20% of existing buildings are planned to be transformed into green buildings. In 

case of new established ECO cities the requirement is that >80% of the buildings have to be 

green buildings. 
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Besides the Networks there is also a range of research and knowledge sharing organizations 

which supports cities, communities and developers to have the right foundation for building 

sustainable cities and projects.  

 

A short yet not exhaustive list is: 

1. Jessica Program – EU research program providing insight and funding for up to 40 lead 

cities in Europe. 

2. Living Cities – a research program with participation from key think tanks and financial 

institutions developing practical guidelines for creating ECO cities.  

3. WBCSD - is a business led organization facilitating the global business community to 

create a sustainable future for business, society and the environment through thought 

leadership and advocacy.  

4. Slimcity Initiative - World Economic forum for ”ECO cities”. 
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In numbers 
The number of profiled ECO city projects has grown significantly in recent years.  The early 

cities were mainly in developed countries but recent years have shown a strong growth of ECO 

cities in developing countries. Especially China has been driving the development in recent 

years and is expected to launch up to 200 more ECO city projects within the coming years. One 

of the drivers for developing countries launching ECO cities has been to find levers to think the 

cities in to a new context, where sustainability and energy plays a larger and substantial role.  

 

Figure 112 - Eco city growth and distribution 
 
 

Source: Eco-Cities — A Global Survey 2011, the international ecocity initiative (University of Westminster); MEC Intelligence 
analysis 

 

The projects have mainly been centered on cities with existing sustainability policies - either in 

form of retrofitting existing areas such as e.g. the Royal Seaport in Stockholm, or to expand the 

existing urban areas such as the Tianjin ECO city. The complete new developments similar to 

e.g. Masdar have been less popular since they both carry the largest investments and also the 

largest risks of not being able to attract the necessary population and companies.  
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Sub-segments of Opportunities  

Eco City Analysis I: Types of Eco Cities 

In order to understand the opportunities derived from the ECO cities/large cities in general, we 

analyzed the relation between cities’ green focus and their future GDP and population growth. 

The analysis shows a clear relation between the Green Index (a concept developed by Siemens 

and The Economist) and the GDP/Population growth.  

On a simplistic level we were able to categorize the eco-cities and the largest cities in to 3 key 

types of ECO cities, depending on the maturity, growth patterns and green index:  

 

1. Affordable greening cities – driven by extreme urbanization and low GDP these 

cities needs to create a large growth in new housings. Making these housings and 

infrastructure “green” can create the lowest total CAPEX for water, electricity and 

waste 

2. Comfort evolution is evident in most large and fast growing cities in developing 

countries. The cities have had strong urbanization in recent years and even though 

the urbanization continues, the focus in these cities is to increase the livability in 

the cities through buildings with improved comfort, more efficient transportation 

and typically most important – clean water and clean air  

3. Green comfort – the branded city. The large cities in the developed world are to 

some extent competing against each other to attract the right companies and to 

be a very attractive place to live for its citizens. ECO city projects is not a “need” 

driven ambition but strive towards being a truly better place. The cities in this 

category are typically from the developed countries. 

 

Figure 113 - Eco city types compared to maturity stages 
 

 
Source: MEC Intelligence analysis 
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Since all cities have a benefit from sustainable development of housing and infrastructure it is 

evident that all major cities globally have a large upside thinking as “ECO cities”.  

 

The Eco city business case differs depending on maturity and type: 

a. For the “Affordable greening” segment the business rational for investments 

lies in reduced capital expenditure for energy, water and waste infrastructure 

combined with lower operating cost for tenants. 

b. For “Comfort evolution” the business rational for investments lies in reduced 

capital expenditure for energy, water and waste infrastructure combined with 

lower operating cost for tenants combined with higher work productivity from 

less queuing and higher quality of life through cleaner air and water.  

c. In case of the “Green comfort and branded city” the ECO City business case 

lies in the ability to create a green city matching the requirement of 

demanding inhabitants and attracting high profile companies, while also in 

some cases reducing the need for infrastructure investments for 

renewal/improvement purposes. 

While historically the ‘Green comfort/branded city’ has attracted the largest investment 

demand it is evident that in the next 3-5 years the ‘Comfort evolution’ holds the biggest 

investment potential. In the case of affordable greening the potential is also significant on the 

short to medium term, with many large cities expanding with 100.000+ housings per year, but 

the challenge is to ensure the right business case across the value chain at low unit prices. An 

exercise requiring innovative business models combining smart collaborations with some 

technological innovation. 
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Eco City Analysis II: 30 Global Cities have Abnormal Growth Patterns 

We analyzed the top 200+ growth cities compared to GDP growth and population growth to 

see which cities would be driving the major share of the future growth. Even though all 200 

cities are attractive (or top 600 for that matter), the analysis also shows that globally there are 

approximately 30 cities with abnormal growth patterns in terms of either absolute population 

and/or GDP growth.  

 

These cities each hold the largest potential for eco-city investments. The 30 cities have very 

different needs due their diverging nature of growth. At the same time the majority of these 

cities are already active in setting up eco-city programs. We believe these cities will be some of 

the largest global markets for cleantech investments in the coming years, driving 20-25% of 

the total world GDP towards 2020 and 10-15% of the world population growth in the same 

period. 

 

Figure 114 - The future growth cities 
 
 

 
 
Source: MEC Intelligence analysis 
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Table 71 - The 30 abnormal growth cities 

Segment Cities Focus Comments 

Rapid 
Urbanization 

Lagos 
Karachi 
Jakarta 
Wuhan 
Chongqing 

Green 
Affordable 

Each of these cities experience rapid urbanization and it is 
expected that each of these cities are building more than 
100.000 new housings per year until 2020.  

Indian Mega  
Growth 

Delhi 
Mumbai 
Kolkota 

Green 
Affordable / 

Comfort 
evolution 

Strong financial growth combined with a rapid urbanization 
and some of the most interesting”Eco city projects” (the Delhi 
Mumbai Industrial Zone) makes these 3 cities to be some of 
the most interesting growth opportunities globally. 

Wealth 
Creators 

New York 
Beijing 
Tokyo 
Shanghai 
London 
Seoul 

Green Comfort 

These cities are the wealthiest and some of the most attractive 
cities in the world. At the same time each has a strong 
environmental and quality of life focus which makes them a 
highly interesting cleantech growth opportunity 

Great Turks 
Istanbul 
Izmir 

Green Comfort 
Two Turkish cities which are seeing good growth rates and 
good population increases. Combined with good cleantech 
ambitions. 

Great BRIC+ 

Tianjin 
Guangzhou 
Shenzhen 
Hong Kong 
Sao Paolo 
Moscow 
Mexico City 
Bangkok 

Comfort 
evolution 
(emerging 

middle market) 

These large cities globally are developing economies having 
strong GDP growth. The cities are being revamped to 
accommodate for the increasing middle class and their needs 
for increased comfort.  

American 
spots 

Los Angeles 
Houston  
Chicago 
Washington 

Green Comfort 
A range of American cities which are seeing good growth rates 
and good population increases. Combined with good cleantech 
ambitions.  

Source: Arup 
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Eco City Analysis III: Impact Areas of Eco Cities 

A few studies have been carried out on what impact and focus Eco cities and large cities have. 

The studies show533 that Eco cities impact several areas and use various levers to accomplish 

specific targets.  

 

Our analysis of the results of these studies shows that:  

1) Cities have significant impact on almost all sustainability areas yet they have the 

strongest influence on Transport, Waste and Outdoor Light, since these are typical 

under the direct management of city regimes. Buildings are to a large extent owned by 

commercial real estate or private owners, leaving only a certain volume for cities to 

directly control. Finally Water and Energy Supply are often controlled by regional, 

state or international players leaving cities with good opportunities to influence 

through a more “collaborative” joint initiative. 

2) The analysis also reveals that even though most cities have initiated actions, most 

cities only regard themselves in the middle of the transformation towards their 

ambitions 

3) Finally, it is evident that the primary level used by cities is direct projects – i.e. changes 

are implemented through facilitation and investment into projects, which have an 

impact within a relative short time period. 

 

Figure 115 - Focus and levers of C40 cities534 
 

 
Source: Arup 

 

  

                                                                 
533

 Arup/C40 Climate Action in Megacities: 40 cities, 297 million residents 4,734 climate actions, C40 Cities Baseline and Opportunities  
534

 Arup/C40 Climate Action in Megacities: 40 cities, 297 million residents 4,734 climate actions, C40 Cities Baseline and Opportunities  



ENERGY STORAGE 
 

 

  

THE GLOBAL CLEANTECH REPORT 2012   433   
  
   

 

A more detailed level on the focus areas of influence of the eco cities and typical projects 

executed through Eco city projects is illustrated in the figure below. 

 

Figure 116 - The City focus areas535 

Source: Arup 

 

  

                                                                 
535

Arup/C40 Climate Action in Megacities: 40 cities, 297 million residents 4,734 climate actions, C40 Cities Baseline and Opportu nities 
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The Stakeholders in Eco-City Projects 
From a commercial aspect the cities are of large interest since they are driving concrete 

projects into sustainability requiring technology, equipment and services. Whereas the policy 

and incentive levers are typically strongly connected to political work on state level, the cities 

can actually execute the projects related to implementing the ambitions.  

 

Figure 117 - Eco city stakeholders 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
Source: MEC Intelligence analysis 
 
The key roles and stakeholders involved in the development of ECO cities and ECO city projects 
are: 

 Government/Ministries – setting up the overall ambition and plan for the country and 

defining key incentives and policies - examples include the ministry of housing and 

urban development in China and India 

 ECO city funds – set up by the region/city this fund manages over the overall financing 

 ECO city planning is often combined with the ECO city funds yet sometimes separate. 

Has the overall responsibility for master planning and scoping key projects 

 Donors – provides private funding for ECO city and ECO city projects in general. 

Examples are Belinda and Bill Gates foundation and the Clinton Foundation 

 Development Banks provide a high degree of funding to the overall ambition. 

Examples are Asia Development Bank, World Bank, African Development Bank, 

European Development Bank as well as various cross regional funding centers such as 

the Jessica program in EU 

 Large private developers develop the overall city scheme together with the ECO city. 

Often these large private developers are not involved on this high level but current 

cases where these play a role is e.g. in the Delhi/Mumbai corridor where several 

Japanese consortia (Toshiba, Tokyo Gas etc.) drive the development plans for the area 

in cooperation with the region(s) and the government 
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 Large public developers are often involved. These are typically large land owners 

responsible – an example is Shanghai Industrial Investment Company which is very 

active in several ECO city projects 

 

There are typically 3 categories of projects.  

 ESCO projects where renovations and improvements are typically financed by private 

players in order for them to obtain a share of the savings in a given period 

 Public Private Partnership projects – often for larger infrastructure processes – where 

private players provide the upfront investments often in return of a long term 

operating contract. Examples of players operating with ESCO contracts are Veolia, 

Suez, Thames Water etc. 

 City/Utility driven projects which are typically driven by large national or regional 

utilities within energy, water and waste. 

 

Project executers and technology providers are the private companies involved in executing 

and operating the projects. 

 

Figure 118 - Eco city fund/planner example: DMICDC 

 

Financing of Eco-cities – challenges and trends  
Across all cities globally up front project financing is the largest “risk” or threat towards 

realization of ambitions. Especially the developing countries are finding challenges to finance 

large eco-city projects and in China536 financing of eco-cities is seen as one of the key obstacles 

towards their creation.  

                                                                 
536

 caixin.com - Crunch Time for China's Eco-cities 
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Eco-cities have often established a central funding unit responsible for getting funding for the 

planned projects. In many cases the cities cannot provide the funding necessary and needs 

help from government and banks/development banks to support the process. Yet the 

governments are often limited in capability with competing investments into multiple 

infrastructure projects. Even with the support of the development banks the projects often 

have difficulties getting started due to funding.  

In order to enable better financing and improve the business case around eco-cities, The 

World Bank has coined a framework around “Eco2 cities537” – i.e. the reason for ecological 

investments should be economical sustainable. Eco2 city is a set of guidelines and principles for 

implementing eco cities that builds on the synergy and interdependence of ecological 

sustainability and economic sustainability and the fundamental ability of these to reinforce 

and strengthen each other.  

 

According research work done by e.g. PWC and the Worldbank538 the Public Private 

Partnerships (PPP) have been successful developing large infrastructure projects in the 

developing countries. 

Looking at the Eco city projects PPP is a viable financing model for large part of the projects. 

Basing the PPP on financing through life cycle costing approaches and ESCO principles – where 

integrating the long term operating costs/savings into the project can often “facilitate” the 

upfront investments.  

The figure below is an example on how Indian authorities expect local cities to take increased 

responsibility for financing infrastructure investments. 

 

Figure 119 - Planned PPP development in India 
 

 

 

  

                                                                 
537

 Eco2 Cities Ecological Cities as Economic Cities, textbook by World Bank 
538

 Public-Private Partnerships for Urban Water Utilities, World Bank publication 
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Eco City Market Opportunities 

 

 

  

No. Opportunity Cities 
Key “government” 

stakeholders 
Planned development Growth 

1. 

The Great Turks – high growth, 

medium green ambitions, 

European ambitions 

Istanbul, Izmir 

and Ankara 

City authorities Istanbul new 

environmental master plan 

and the 2020 application 

for summer Olympics are 

just a few of the key 

Turkish opportunities 

Strong GDP 

growth, 

medium to 

high 

population 

growth 

2. 

Affordable green ECO cities – 

developing new business models 

and solutions to tap into the 

exploding demand for affordable 

housings. 

Sao Paulo, 

Lagos, Hanoi, 

Wuhan 

City authorities Each plans more than 

200.000 new housings per 

year 

High 

Population 

growth 

3. 

The BRIC+ cities each have 

massive projects to cope with the 

growing middle class. Each of the 

cities have projects relating to 

creating ECO cities 

Mexico City, 

Shenzhen,  

   

4. 

Wealth creators. Will lead the 

development of high profile 

buildings across the world in order 

to satisfy the most demanding 

private and commercial tenants. 

New technologies such as smart 

grid key to succeed with 

continued growth. 

NY & London, 

Shanghai & 

Beijing, Tokyo 

& Seoul 

   

5. 

Indian Mega growth and the Delhi 

/ Mumbai Corridor plans to 

develop industrial zones and new 

cities following modern city 

principles. One of the largest 

global projects. 

Delhi, Mumbai 

and several 

“new” cities 

on the 

corridor 

DMICDC and consortia 

leaders such as Toshiba 
 >90 blnUS$ to 

be invested 

over a 10-15 

years period 

6. 

The new Chinese Eco cities   Ministry of Housing and 

urban development 

(China), City planning 

offices and Public 

owned developers. 

259 Chinese cities have 

applied for ECO city status 

and needs to develop 

projects accordingly. 

 

7. 

As an example of the Next 11 the 

Indonesia Green cities each are 

planning significant investments 

into city improvement projects in 

coming 3-5 years. Indonesian  

Jakarta, 

Surabaya, 

Makassar, 

Palembang, 

Balikpapan. 

Indonesia org.: 

BAPPENAS, MOE, MPW, 

MOHA, the President s 

Office and Worldbank 

Currently more than 10 

large urban projects are in 

the planning phase. 
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List of Eco city Projects 
Eco City Project Country 
Barangaroo (Sydney) Australia 

Sydney Australia 

Victoria Harbour (Melbourne) Australia 
VicUrban@Officer (Melbourne) Australia 

Graz Austria 

Ischgl Austria 
SolarCity Linz Austria 

Curitiba Brazil 

Pedra Branc Brazil 
Black Sea Gardens Bulgaria 

Dockside Green (Victoria) Canada 

Toronto Canada 

Vancouver Canada 
Changxing (Beijing)  China 

Chengdu, Sichuan China 

Chongming Eco-Island China 
Chongqing China 

Dongtan China 

Guangming China 
Guiyang, Guizhou China 

Hongqiao (Shanghai) China 

Huaibei Eco-city, Anhui Province China 
Huangbaiyu (currently abandoned)  China 

Langfang Eco-Smart City China 

Meixi Lake (Changsha) China 
Meixi Lake Eco-city, Changsha, Hunan Province (there are several additional eco-cities planned for this 

region) China 
Mentougou Eco Valley (Beijing) China 

Nanhe Jungwu (Tianjin) China 

Nanjing Eco-city, Jiangsu Province (several eco-cities and eco-business parks are under development) China 
Rizhao China 

Rongcheng Eco-town and Weihai City, Shandong Province China 

Shenyang China 
Shenzhen Guangming Eco-city, Guangdong Province China 

Suzhou Industrial Park China 

Tangshan Caofeidian International Eco-city China 
Tianjin Eco City China 

Wanzhuang China 

Weihai China 
Western Ecological city (Suzhou) China 

Xiamen Eco-city “retrofit” China 

Yangzhou Eco-city, Jiangsu Province  China 

Yinggehai China 
Neapolis Smart EcoCity (Paphos) Cyprus 

Helsingør Denmark 

Kalundborg Denmark 
Bahía de Caraquez Ecuador 

Loja Ecuador 

Eko-Viikki (Helsinki) Finland 
Tampere Finland 

Bordeaux France 

Chalon-sur-Saône France 
Clermont-Ferrand France 

Grenoble France 

Marseille France 
Metz: EcoCite France 

Montpellier France 

Nantes/Saint-Nazaire: Eco Metro France 

Nice: Eco City France 
Pays Haut Val D'Alzette Ecotity France 

Plaine Commune France 

Rennes France 
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Strasbourg/Kehl France 

Erlangen Germany 
Freiburg Germany 

Hamburg-Harburg Germany 

Hamm Germany 

Heidelberg Germany 
Tübingen Germany 

Györ Hungary 

Reykjavik Iceland 
Auroville India 

Changodar India 

Dahej India 
Delhi-Mumbai corridor India 

Godrej Garden City (Ahmedabad) India 

Gujarat Finance tec city (Ahmedabad) India 
Kottayam India 

Lavasa India 

Mahindra world city (Jaipur) India 
Manesar Bawal India 

Puri India 

Shendra India 

Thanjavur India 
Tirupati India 

Ujjain India 

Vrindavan India 
Balikpapan Indonesia 

Jakarta, Indonesia 

Makassar, Indonesia 
Palembang, Indonesia 

Surabaya, Indonesia 

Clonburris (Dublin) Ireland 
Ferrara Italy 

Segrate / Milano Italy 

Umbertide Italy 
Chiyoda Japan 

Fujisawa sustainable smart town Japan 

Iida Japan 

Kawasaki Japan 
Kitakyushu Japan 

Kyoto Japan 

Minamata Japan 
Minamata Japan 

Miyakojima Japan 

Obihiro Japan 
Sakai Japan 

Shimokawa Japan 

Tajimi Japan 
Toyama Japan 

Toyota Japan 

Yokohama japan 
Yusuhara Japan 

Amman Jordan 

Hacienda Eco Cities (Mombasa) Kenya 

KL eco city Malaysia 
Almere Netherlands 

EVA Lanxmeer Netherlands 

Nieuw Terbregge (Rotterdam) Netherlands 
Waitakere New Zealand 

Eko Atlantic city (lagos) Nigeria 

Brøset (Trondheim) Norway 
Oslo Norway 

Trondheim Norway 

Panama Pacifico Panama 
Puerto Princesa Philippines 
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Mata de Sesimbra Portugal 

PlanIT Valley (Porto) Portugal 
Eco-city 2020 (Mirny) Russia 

Trnava Slovakia 

Zilina Slovakia 

Ivory Park ecocity (Johannesburg) South Africa 
Menlyn Maine (Pretoria) South Africa 

Zonk’izizwe Town Centre (Johannesburg) South Africa 

Gwanggyo Ekonhill South Korea 
Incheon Eco city South Korea 

Magok (Seoul) South Korea 

Sejong South Korea 
Songdo (Incheon) South Korea 

Barcelona Trinita Nova Spain 

Ecociudad Logrono (Montecorvo) Spain 
Ecociudad Valdespartera (Zaragozza) Spain 

Tudela Spain 

Glumslöv Sweden 
Gothenburg Sweden 

Hammarby Sjostad (Stockholm) Sweden 

Helsingborg Sweden 

Malmö Sweden 
Stockholm Royal Seaport Sweden 

Växjö Sweden 

Kaohsiung Taiwan 
Masdar UAE 

Kampala Uganda 

Sseesamirembe Uganda 
Aberdeen United Kingdom 

BedZED (London) United Kingdom 

Coventry United Kingdom 
Elephant & castle (London) United Kingdom 

Glasgow United Kingdom 

Greenwich milleneum Village (London) United Kingdom 
Hanham Hall (Bristol) United Kingdom 

Manchester United Kingdom 

North West Bicester United Kingdom 

One Gallions (London) United Kingdom 
Rackheath United Kingdom 

Royal Albert Basin (Londong) United Kingdom 

St. Austell United Kingdom 
St. Davids United Kingdom 

Thames Gateway (London) United Kingdom 

Whitehill-Bordon United Kingdom 
Alexandria Virginia USA 

Arcosanti USA 

Bicycle City USA 
Destiny (Florida) USA 

EcoVillage (Ithaca) USA 

Green City Blue Lake (Cleveland) USA 
Green Village (Philidelphia) USA 

Greensburg Greentown USA 

Issaquah Higlands (Seattle) USA 

Living city DC 14th &  U (Washington DC) USA 
Living city Denver USA 

Missouri Green Impact zone USA 

PlaNYC (New York) USA 
Portland USA 

Seattle 2030 District USA 

Sonoma Mountain village USA 
Treasure Island (San Francissco) USA 

Hanoi  eco city Vietnam 

Hoi an Vietnam 
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Resources 
Research Methodology 
To develop insights about the cleantech sectors the following five-step approach was applied: 
 

1. Secondary research 
 Define key questions and issues to be explored 

 Gather and analyse data 

 List unanswered questions to explore via field interviews 

 Identify key industry experts to interview 
 

2. Interviews 

 Conduct expert interviews 

 Test and validate preliminary findings  and integrate findings into deliverables 
 

3. Analyses 

 Perform in-depth analysis of research 

 Translate collected data into meaningful and actionable insights  
 

4. Sparring sessions 

 Present, discuss, refine and validate findings in collaboration with team 
 

5. Market and opportunity assessments 

 Incorporate insights from sparring sessions and perspectives into final deliverables  
 
For readers’ convenience, many figures throughout the report are provided in both the 
regional currency and U.S. dollars. Currency conversions were calculated based on the 
exchange rate as of April 2012 ($100 = €75,52 = £61,67 = RMB 630,89 = JPY 7.974,31).  
 

Market Attractiveness Assessment 
Each of the cleantech sectors in this report includes a Market Attractiveness Assessment 539 to 
evaluate the markets of the six major regions; Africa, Asia, Australia, Europe, North America 
and South America, for each cleantech sector. The evaluation is based on six criteria:  

 Government support 
 Addressable market size 

 Solution attractiveness 

 Five-year market growth potential 
 Market accessibility 

 Profit opportunity 
 
This section outlines the approach and the thinking used to develop the market attractiveness 
assessments. 
 

Approach 
The report covers a macro section on global mega trends and a section on Ecocities but the 
body of the report is the seven cleantech sectors: 

                                                                 
539

 Developed by the China Greentech Initiative 



RESEARCH METHODOLOGY 
 

 

  

THE GLOBAL CLEANTECH REPORT 2012   443   
  
   

 

 Building energy efficiency 

 Smart grid 

 Clean water 
 Waste  

 Renewable energy 

 Clean conventional energy 

 Clean transport 
 
Each cleantech sector has one or more subsectors and in total 15 subsectors are evaluated 
using the market attractiveness assessment in this report. 
The market attractiveness assessment was used to assess each sub-sector in a comprehensive 
and consistent way. The thinking behind this is to provide the reader with a structure d 
overview with the relevant available qualitative and quantitative data to make it easy to 
compare results within and across cleantech sectors. As a group the evaluation criteria 
represent the overall attractiveness of a given sector for a specific region. A Harvey Ball is used 
to indicate the rating of the criteria for each region, with an empty ball representing the lowest 
value and a full ball representing the highest value. Ultimately the research team used its 
judgment to determine the value for each criterion. Therefore the market attractiveness 
assessment is only meant as tool to facilitate the evaluation of cleantech markets and, as with 
any assessment, it does not hold the final truth but has limitations and therefore its results 
should be interpreted with that in mind.  

 
Table 72 - Explanation of evaluation criteria 

Criteria Explanation Value definition 
Government support Degree to which the national and 

local governments prioritize 
development of the sector through: 

 Targets and policies 
 Standards to promote 

adoption 
 Incentives/subsidies e.g. 

feed-in tariffs, low 
interest loans 

Highest priority 
 Significant national subsidies and subsidies  

High priority 
 Strong national subsidies and incentives 

Medium priority 
 Moderate national subsidies and incentives 

Low priority 
 Some central government or local subsidies 

and incentives 
No priority 

No national or local subsidies or incentives 

Addressable market size Annual sales of the solution if 
purchased by 100% of adopters 

Value definition 
Very large 
Large 
Medium 
Limited 
Niche 

Solution attractiveness Economic attractiveness of the 
solution to adopters  
 

Advantaged 
 Lower cost than conventional alternatives 

 Regarded as the industry standard 

Attractive 
 Cost on par with conventional alternatives 

Emerging 
 More expensive but cost declining 

 Active competition from other technologies  
Disadvantaged 

 Significantly more expensive than alternatives 

 No indication of becoming major industry 

force 
Unavailable 

 Still a concept or in early research   
High risk of pursuing the technology 
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Market opportunities 
For each of the 15 cleantech subsectors the market attractiveness assessment matrix will be 
followed by a “Market Opportunities” matrix. This matrix highlights the key opportunities 
across regions within the specific cleantech subsector. Each opportunity is described and 
supported by relevant data points e.g. planned development, growth rate, political targets, 
regions/cities and key stakeholders related to the specific opportunity.

Five-year market growth 
potential 

Expected compounded annual 
growth rate (CAGR) 

Very rapid: >20% 
Rapid: 15-20% 
Medium: 10-15% 
Slow: 5-10% 
Very slow: <5% 

Market accessibility Degree a market accessibility for 
private domestic or foreign 
companies 

Fully open 
 Low to no state control of the sector 
 Fully open to private domestic and foreign 

ownership and participation 
Open with restrictions 

 Generally open, but restrictions on the 

degree of private domestic and foreign 
ownership and participation 

Partially limited 
 Some part of the sector are open while others 

restrict private domestic and foreign 
ownership and participation 

Limited 
 Generally strong state control of the sector 

Restricted 
 Full state control of the sector 

Profit opportunity Indicates the ability of participants 
to generate profit in the next three 
years based on qualitative research 
of the competitive dynamics of the 
market place within the sector 

Superior profit opportunity 
Above average profit opportunity 
Average profit opportunity 
Limited profit opportunity 
Challenging profit opportunity 
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Glossary 
 
Advanced meter infrastructure (AMI)  

Integrated systems measuring, collecting, storing and analyzing utility usage including electricity, gas or water 
  
Alternative fuels  
Alternative fuels include any materials or substances that can be used for fuel other than conventional fuels, e.g. biodiesel, bioalcohol and 
hydrogen 

 
Automatic-meter-reading (AMR)  
Technologies that automatically collect real-time diagnostic and consumption data from energy metering devices (water, gas, electric) and 
transfer data to a central database for billing, troubleshooting, and analysis 
 

Battery electric vehicles (BEVs)  
Vehicles that completely rely on electricity storage batteries as a power source and are driven by electric motors 
 
Combined heat and power (CHP)  
Systems that simultaneously generate electricity and usable heat by capturing heat that would otherwise be lost 

 
Concentrated solar power (CSP)  
Solar energy that is created by concentrating sunlight onto a small area using mirrors and reflectors, thus creating intense light and heat, to 
generate power and electricity 
 

Demand response management systems  
Management systems that control, operate and monitor remote assets by employing open standards based systems  or two way 
communication systems to verify and integrate smart grid networks and utility back office systems 
 

Desalination  
Process that removes salt and other minerals from saline water (such as sea water) in order to make it suitable for human consumption or 
irrigation 
 
Dispatch  

Power transmission and distribution 
 
Distribution automation  
Smart grid component that can yield significant cost savings through measurable improvements to operational efficiency, reliability, service 
quality and energy conservation 

 
Eco city  
A city designed with consideration of environmental impact that minimizes required inputs of energy, water and food, and outputs of 
waste, heat, air and water pollution 
 

Electric vehicle (EV)  
Electric vehicles (EVs) are propelled by an electric motor (or motors) powered by rechargeable battery packs, usually having higher energy 
efficiency and less pollution emissions than internal combustion engines (ICEs) 
 
Energy service companies (ESCOs)  

A specialized commercial business providing energy efficiency solutions to industrial or commercial clients on a risk-reward basis over a 
specified payback period 
 
Engineering-procurement-construction (EPC)  
Project contract that includes engineering, procurement and construction 

 
Feed-in tariff  
Policy mechanism designed to encourage the adoption of renewable energy and accelerate grid parity wherein renewable energy 
generators are paid a premium for the energy they generate and regional or national electric grid utilities are obligated to purchase this 

energy 
 
Grid connection  
Physical connection between the power generation utility and the grid 
 

Heating, ventilation and air conditioning (HVAC)  
Climate control system of buildings which ensures that room temperature, humidity and air flow are adequate to sustain a comfortable 
living environment 
 
Hybrid electric vehicles (HEVs)  

Powered by conventional or alternative fuels as well as electric power stored in a battery, using the internal combustion and regenerative 
braking to charge 
 
Intermittence  
Non-continuous power production e.g. by solar and wind energy generation 
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Liquefied natural gas (LNG)  

Natural gas temporarily converted into liquid form in order to ensure ease of storage and transport. The reduction in volume is 
accomplished by cooling the gas until it becomes liquid 
 
Lithium-ion battery 
Known for their use in consumer electronics, as well as increasingly being used in electric and plug-in hybrid electric vehicles applications. 

Compared to nickel-metal hydride batteries, Li-Ion batteries enjoy a higher energy density, longer life cycle, more rapid charge and perform 
better in colder weather 
 
Photovoltaic (PV) panel  
A packaged interconnected assembly of solar cells made from a single crystal or a polycrystalline slice of silicon that can be used as a 

component of a larger photovoltaic system to generate and supply electricity in commercial and residential applications  
 
Plug-in hybrid electric vehicle (PHEV)  
Hybrid vehicle with an extension cord that can be plugged in for recharging 

 
Public-private-partnerships (PPPs)  
Government service or private business venture which is funded and operated through a partnership between the government and one or 
more private companies 
 

Renewable energy  
Energy produced from sources that are naturally replenishing, such as sunlight, wind, waves, underground heat, surface water flows and 
biomass 
 
Smart grid  

Networks supported by digital technology capable of exerting “smart control” over all aspects of the electric power sector (including 
generation, transmission, distribution, customer service and power dispatch at all voltage levels). They deliver power in an efficient manner 
and can better integrate power from renewable sources 
 
Smart meter  

Electricity monitoring devices with two-way communication capabilities that allow utilities and customers to analyze real-time energy use, 
e.g. AMR or AMI 
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Acronyms 
 
AMI  Advanced metering infrastructure 
AMR  Automatic Meter Reader 
BEV  Battery electric vehicle 
CCS  Carbon capture and storage 
µCHP Micro combined heat and power 
CNG  Compressed natural gas 
COE Cost of energy 
CSP  Concentrated solar power 
EPC  Engineering, procurement and construction 
ESCO  Energy service companies 
EV  Electric vehicle 
EVSE Electric vehicle supply equipment 
FiT Feed-in tariff  
GW  Gigawatt (109) 
HEM Home Energy Management 
HAN Home Area Network 
HEV  Hybrid electric vehicles 
HVAC  Heating, ventilation and air conditioning 
KW Kilowatt (103) 
LCOE Levelised cost of energy 
LEED  Leadership in Energy and Environmental Design 
LNG  Liquefied natural gas 
MW Megawatt (106) 
PHEV  Plug-in hybrid electric vehicle 
PJ Petajoule (1015) 
PPP  Public-Private-Partnership 
PV  Photovoltaics 
REEV Range extended electric vehicle 
TW Terawatt (1012) 
UHV  Ultra-high voltage 
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