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PREFACE BY
THE DANISH INDUSTRY FOUNDATION
_______
On deciding to engage in co-developing and financing the Complex Cleantech Solutions project, the
Danish Industry Foundation had a well-defined aim from the very beginning. In cooperation with the
predecessor of CLEAN, we wanted to develop a model where Danish companies – often small and
medium-sized – could join forces when approaching the global market. By finding the right ways to
cooperate, these companies would strengthen themselves and each other and be able to handle
competition from large global companies in an area in which Danish firms have held a stronghold
position for years and enjoyed international recognition as first choice suppliers of climate, environmental and cleantech solutions.
Complex Cleantech Solutions has shown how the collaborative model works. By using the model,
Danish companies have worked together to deliver complete and tailored solutions and have thereby met global demand, that is, a demand calling for holistic solutions to deal with energy, pollution,
water shortages, industrial production and infrastructure while properly handling related issues
such as the environment, climate, consumption, waste, feasibility and economic sustainability.
Operating together has strengthened the companies in the Danish cleantech sector and enabled
them to deliver what the customer asked for: a single tailored solution to a complex and multifaceted issue. The model has been successful and the companies have obtained collective access to
projects far beyond the reach of any of them individually.
Therefore, the most important outcome of Complex Cleantech Solutions is the collaborative model.
This has been developed, documented and written down in this report. It is now time to spread the
Complex Cleantech Solutions

word and use the model in other sectors. Only then will we achieve the full potential of Complex
Cleantech Solutions.
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PREFACE BY
CLEAN
_______
Today, CLEAN1 is at the forefront of supporting the Danish national agenda of becoming a fossil free
society by 2050 and of Green Growth by facilitating the development of innovative ideas, processes
and eventual solutions. The Complex Cleantech Solutions project is a groundbreaking and practical
approach to identifying complex environmental challenges, developing them into business opportunities and creating integrated and therefore sustainable solutions to these challenges.
The project has been exceptionally exciting, challenging and educative. Starting up the project was
one of the most challenging periods and was similar to setting up a company when every lead
seems a pursuable opportunity. However, the project team quickly matured to identify the right
opportunities and to develop these into feasible projects.
The objective of the Complex Cleantech Solutions project is to use its findings to develop a generic
business model that could be used by the Danish business community in order to increase its competitiveness by using co-creation as a key element in its approach to international markets. This
approach is described in chapter 3 of this report, where the Competitiveness Amplification Model is
introduced.
This report tries to capture every detail and nuance of the project and present the reader with an eloquent summary of the experiences from the project and a pragmatic argument for solution-based
co-creation. However, it is fair to admit that not all of the knowledge possessed by the project team
could be translated into words for this report.
We sincerely hope that the Danish business community and others will benefit from this report, just
the Complex Cleantech Solutions project.
CLEAN is the national cluster organization which was established as a result of the merger between Copenhagen Cleantech Cluster and Lean Energy Cluster on May 9th 2014. The CCS project was until this date managed
by Copenhagen Cleantech Cluster, but as the merger resulted in all current projects being transferred to CLEAN,
this report will refer to CLEAN as the originator of the project, the CCS method and model developed.
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as we have. The best way in which to benefit from the report would be to imagine oneself as part of
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CHAPTER 1:
INTRODUCTION
Complex Cleantech Solutions (CCS) is a three year project, whose objective is to validate the efficacy
of working with co-creation as a basis for developing a holistic and thereby a sustainable solution to
cleantech challenges. In this context, the cleantech sector covers energy and the environment and
co-creation is defined as a process of continuous engagement between Danish organizations (in this
case a group consisting of Danish experts) and the client (in this case a foreign entity needing the
solution to a problem) with the aim of developing a solution combining Danish expertise with local
knowledge. Co-creation is especially relevant to the cleantech sector, which, in order to be globally
viable, must become independent of governmental support by accelerating the technologies necessary for and the commercialization of solutions. So far, no cleantech industry has managed to cross
the cost of energy chasm without legislative support through incentives and codes. This becomes all
the more pertinent given the significant new oil findings in North America. The World Energy Outlook
has estimated that by 2035 subsidies to renewables will amount to about US$ 250 billion through
new policy scenarios.
The transformation, challenges and opportunities created due to rapid urbanization, especially within emerging markets, demand complex value creation models. These models should include not
only financial, but also societal and environmental gains. The traditional go to market approaches
will not address these market opportunities, which will be a key driver of future economic growth.
We have seen large international corporations such as IBM, Siemens and the Keppel Corporation
restructure their businesses to prioritize the markets created from urbanization.
For Danish companies both large and small to ignore the change agenda could prove fatal. These
companies need to adapt their business strategy to focus on markets on a city rather than a national
level, develop business models that cater to risk sharing rather than risk diversification and build
business cases that migrate from a single to a multiple impact bottom line.
Complex Cleantech Solutions

Companies will remain competitive in their markets by being proactive and striving to enhance the
‘Pull’ for their products and solutions rather than being reactive and pushing their products and
solutions in their markets. The relevance of building strong institutional relationships at the governmental and not just industrial level in order to achieve the desired ‘Pull’ cannot be overemphasized.
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The CCS project is an endeavour to bring together Danish businesses across technologies and sectors to make them better capable of competing internationally in complex projects. By testing this
approach within the cleantech sector, which has its fair share of complex challenges and where
Danish businesses have a strong starting point, the method could be replicated to other sectors and
industries. In general, the CCS approach allows businesses and industries to be more competitive
through the underlying message of being collaborative and fostering open innovation.
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in developing the Competitiveness Amplification Model, all the companies that have participated in
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Introducing the Solution-Based Co-Creation Method
_______
The idea for the CCS project was developed by CLEAN and the Danish Industry Foundation in 2011.
The background to the project was a realization that the climate challenges facing the world had
created a cleantech revolution, where the demand for sustainable solutions had increased. Globally,
we are witnessing that continuously ambitious energy and environment targets are being set, and
the struggle for the global leading position is getting increasingly tough. Moreover, the major environmental challenges, such as water systems, energy management, smart cities, mobility, waste
management, pollution etc., can no longer be solved using single technologies, but require combinations of technologies and competencies across industries in which the solutions are developed
jointly through innovative forms of cooperation.
With this in mind, a new method was developed, where the ambition was to generate open innovation and long-term opportunities for Danish companies to get involved in pilot projects, nurturing
new green growth for Danish cleantech. Many initiatives in support of Danish competitiveness have
previously been based on a “see what we can do” approach (push), rather than a “what is required/
what is needed in the markets” approach (pull). That is, the tendency has previously been more supply driven than demand driven, where Danish companies have pushed their existing solutions instead
of looking at what the market is actually demanding. The idea behind the CCS project was therefore
to develop and implement a new method in which the traditional approach to marketing would be
turned around. Danish companies have thus been brought together and, through co-creation and
a holistic approach to complex green challenges, have come up with problem-solving solutions,
matching what is actually required in the local context.

» Danish companies have thus been brought together and,
Complex Cleantech Solutions

through co-creation and a holistic approach to complex
green challenges, have come up with problem-solving solutions, matching what is actually required in the local context.

«
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At present, there is no systematic method of matching and aggregating market players across industries to solve green problems. Danish companies, universities and public authorities find it problematic to get together and often act individually, making it difficult to gain an overview of market
opportunities, players, technologies etc. and to endeavour to develop, for example, waste disposal
systems etc. Hence, the method behind CCS was also designed to bring these stakeholders together
and create solutions not only across different technologies, but also across different spheres of
society.
At the outset, the project defined five key activities that were essential in building a holistic solution.
Each of these activities is illustrated in the figure below and this report will explore each element of
this step-by-step model/method, giving an account of this approach to working with each activity
and the main considerations therein. Furthermore, the main challenges and key learnings from each
activity will be outlined through case studies.
Although the execution of the CCS project was approached in this step-by-step manner, the lines between the different phases were often blurred, which will become evident when these are described
in the following chapter. Therefore, our experiences throughout the three-year lifespan of CCS led
to the conclusion that solution-based co-creation must be viewed in a more dynamic and in some
sense circular manner. This led to the development of the ‘Competitiveness Amplification Model’,
which will be presented in chapter 3, and is the tool which CLEAN wishes to present to organizations
and companies to work with in the future. Finally, it is important to mention that the implementation
phase will only be described briefly, as experience with this phase was limited.
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CHAPTER 2:
PROJECT EXECUTION
The CCS project was created to equip Danish companies with the tools to better meet the needs for
green solutions on a global scale. In the previous chapter, the idea behind the project and the solution-based co-creation method, the backbone of the project, were introduced. The execution of the
CCS project has been based on this method, and has in practice been undertaken in a step-by-step
manner. That is, in order to fully test the method of working with creating holistic solutions through
co-creation, it has been vital to engage thoroughly in each step of the process towards the end goal.
This chapter will go through the different activities of the CCS project, commencing with the key
dilemma or trade-off, which stakeholders face at each step when they work with solution-based
co-creation. Whenever a new methodology is implemented, there will unavoidably be dilemmas, as
different options are available for working on each specific phase. The aim of this part of the report
is to critically examine these dilemmas. Following the examination of the dilemma involved in each
step, the manner in which CLEAN worked on each step will be illustrated through case studies. The
aim of these cases will be to inform the reader in a practical manner about the lessons learned and
how these shaped the final model for working with solution-based co-creation. This final model will
be introduced in chapter 3, and will provide a roadmap for working with this methodology in the
future.
Overall, chapter 2 will provide any stakeholder wishing to work with the solution-based co-creation
method with information on the major pitfalls and dilemmas to be faced throughout the process.
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IMP

Implementation

____________________________________________________________________________________
A natural step of any methodology which is undertaking something innovative is to conduct a market analysis. Thoroughly preparing the ground was an important prerequisite for the success of
the project. At the outset of the CCS project, the aim of this phase of the project was to obtain new
information about the market for complex green solutions, and to produce a set of market reports,
which would subsequently identify at least 10 possible customers for Danish companies. The ‘Global
Cleantech Report’, which analyzed nine different cleantech sectors around the world, served as a
starting point for the project team to start identifying projects. The road towards this type of market
analysis, the content of the report and the outcome will be described in the first case study in this
chapter.
One of the main dilemmas faced while undertaking market analysis is the scope. One often has
to choose the scope of one’s market research based on the resources available; the choice being
between a micro and a macro level. In this report, a micro level is defined as being limited to geographical area, focusing on selected cities or countries. This permits the in-depth exploration of particular markets. A macro level, on the other hand, is defined as being very large in scope, scale and
capacity. However, a micro level of analysis does not necessarily result in a smaller-scale market
analysis, but rather one which is more focused on a limited area with a higher degree of detail for
that one area. Hence, one can choose either a market analysis with a narrow scope or a market analysis which has a broader scope, and which will cover a larger area of interest, unveil more options,
and be more useful for carrying out cross-sector comparisons.
The level of market analysis selected should match the project and methodology being worked
with. In cases where one is engaging in a market analysis of a pre-defined area, or perhaps even a
partly pre-discovered area or sector, it can be an advantage to choose to carry out a micro analysis,
as it will allow one to dig deeper into the existing information. Organizations that have well defined
international strategies should consider focusing on certain markets or other considerations and in
these cases a micro analysis can be the best option. The alternative to the micro level analysis is, as

Micro versus macro level of analysis is the main
dilemma when working with this step

Complex Cleantech Solutions

mentioned previously, a macro analysis.
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Structural conditions are vital to consider throughout all
phases of the solution-based co-creation method
This is the appropriate level of analysis to engage in when the geographical area which one needs to
analyze is undefined and multiple sectors are under consideration. Therefore, it is an advantage to
engage in a macro analysis when one is less certain about the size and scope to be covered and one
does not necessarily need a detailed level of information. An example of such a situation might be
when one wishes to be demand or ‘pull’ driven, meaning that one wants to let the market opportunity or challenge be the dominating factor and not so much one’s own product or solution. Therefore,
the most important consideration in selecting the level of analysis is to find one which matches the
aim of the project.
Before looking at the ‘Global Cleantech Report’, which is the main case study for how CLEAN and
the CCS project conducted market analysis, a quick remark on structural conditions should be made.
Structural conditions are defined according to the PESTLE analysis, which means that this report
considers structural conditions to include Political, Economic, Social, Technological, Legal and Environmental conditions on a specific market. When engaging in a market analysis, it is important
to set different criteria or parameters to focus the analysis on. In this process, it is necessary to
think about what role structural conditions play, how great an impact one considers them to have
on the choice of market or project opportunity, and to what extent these could act as barriers
to entry. Many of the countries who are experiencing the greatest challenges within energy and
the environment are situated in environments with very different structural conditions to those
we know in Denmark. Some of the greatest challenges can involve corruption, tender legislation,
political instability, standards of education, work culture and so on. These are not necessarily to be
viewed as a disadvantage, but should certainly be taken into consideration. Structural conditions are
important throughout all the phases of the solution-based co-creation method, and will therefore
be discussed throughout this report.

KEY POINTS / CONCLUSIONS
_______
Complex Cleantech Solutions

•

Dilemma concerning micro versus macro level of analysis => Should match the aim of the
project

•

Consideration of structural conditions is vital when setting the parameters for the market analysis
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ON THE
GLOBAL
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Background
_______
For a project with a scope as broad as the CCS’s, it was beneficial to have a cross-sector market
analysis covering a larger geographic area. CLEAN was very ambitious with the market analysis, and
wanted to conduct it on a level never seen before. It was therefore obvious that the market analysis
had to be conducted at a macro level. Moreover, a macro analysis of the global cleantech market
was also the obvious choice given that the CCS project was seeking out market ‘pull’.
‘The Global Cleantech Report 2012’ was the first step towards compiling market information about
the global cleantech sector for the benefit of companies with growth ambitions. The report is a
unique resource that examines the sizeable renewable energy, environment, energy efficiency and
infrastructure sectors across six continents by studying the markets of these sectors at national
level and identifying opportunities for companies and organizations.

Process
_______
In January 2012, CLEAN launched a request for proposals which defined the scope of work for the
Global Cleantech Report. As the ambition was to analyze the global cleantech sector at a macro
scale, the amount of work involved was extensive, and included the following elements:
1.

Macroeconomic information

2.

Nine pre-defined cleantech industries, namely, cleaner conventional energy, renewable energy, electric
power generation, green buildings, cleaner transportation, cleaner water, solid waste management, sustainable forestry and agriculture, and smart cities

3.

Market information, for example, on the selected cleantech industries, including estimates of the potential
market size, macroeconomic drivers, market trends, and barriers to entry

4.

An opportunity assessment of the various cleantech industries.

Complex Cleantech Solutions
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Six proposals from large international consultancies were
received, and after a thorough selection process, Quartz
& Co. was chosen to develop the Global Cleantech Report.
The result was a 400 page report providing a detailed,
cross-sector analysis of the nine selected cleantech industries as set down in the scope of work. Moreover, it
highlights opportunities, not just within the industries, but
also across continents. Finally, several trends, such as the
emergence of mega cities, were introduced. ‘The Global
Cleantech Report 2012’ was launched at a high level event
in August 2012 with the participation of approximately 150
stakeholders and key opinion makers within the cleantech
industry in Denmark.
On a general level, the Global Cleantech Report has served
two main purposes throughout the CCS project, namely,
1) to allow the market analysis to accurately identify the
market ‘pull’ within complex cleantech challenges and
2) to provide a platform for engaging with the relevant
cleantech stakeholders, both nationally and internationally. The latter point was underpinned by the launch of the
report, as this ensured the generation of strong interest
in the CCS project and the solution-based co-creation approach from the very beginning. The launch event was
a great success due to the high level of participation,
but more importantly due to the novelty of the Global
Cleantech Report. It is the first and only one of its kind to
involve a global analysis on this scale, which cuts across
industries and continents. This generated a momentum
which was essential for building relations. Moreover, it has
continuously served as a tool for relationship building,
which has led to CLEAN being seen as a reliable collabComplex Cleantech Solutions

oration partner. Finally, throughout the project, the level
of awareness about the report and the launch event has
provided CLEAN and the CCS project with a level of trust
which has been vital for getting involved in high level and
high stake cleantech projects.

MA
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Conclusions and Key Learnings:
_______
•

The various opportunities which exist around the world are listed in the conclusions at the end of each
section of the report. However, at a much broader level, the report concludes the following:

•

“The Big Three” of the cleantech sector i.e. water, wind and PV Solar will continue to grow up to 2015;
building efficiency materials, smart grid and offshore wind will be the fastest growing markets.

•

The centre of gravity for cleantech growth is moving east and west away from Europe, its traditional
stronghold.

•

Mega cities are the main growth engines as “ECO-city” ambitions and principles seem to be “the new
normal”.

•

Six mega-city clusters have been identified – including the four American Spots and the two Mega Turks –
which will account for the majority of cleantech growth.

•

To unleash full global potential, the cleantech sector must span the cost of energy chasm and speed up the
industrialization process.

•

Complex value-creation models need to be investigated and developed in order to meet the demand for
competitive integrated solutions with local content.

•

Large Public-Private-Partnerships (PPP) will be vital for overcoming shortages in capital and competences
in the “greening” of mega cities.

More importantly, the report also describes the implications for Danish business and how it should
adapt in order to successfully address these complex business opportunities. Historically, Danish
companies have had strong capabilities within key cleantech industries. However, looking at the future challenges and key findings in this report, it becomes evident that the markets of the future
will be non-European markets looking for solutions to fit their local needs – not only in terms of
products and systems, but also in the context of finding a holistic solution which takes account of
economic and often societal issues. In practice, this means that even though capabilities and technical knowhow are strong, fundamental gaps in services and products offered, business models
and relations will challenge Danish companies. In the near future therefore, new and more decisive
intervention strategies must be developed to navigate the industrialization of the cleantech sector.
Neglecting this change in agenda could be fatal for both large and small companies in the Danish

In terms of the dilemma of macro versus micro level of analysis, the macro level was the most appropriate choice for a market analysis of this scope, and as mentioned previously, this also allowed
CLEAN to remain true to the ‘pull’ approach of the CCS project.

Complex Cleantech Solutions
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CASE STUDY ON
MARKET ANALYSIS
IN ACTION
- KENYA Complex Cleantech Solutions
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BACKGROUND
_______
The Global Cleantech Report was used as one of the points
of departure for investigating specific project opportunities
further. That is, in a certain sense it functioned as a starting
point for market analysis at a micro level. The manner in
which CLEAN went about this is here referred to as ‘market
analysis in action’, which is closely linked to Step 2 of the
project, namely relationship building.
Market analysis in action was conducted through meeting
foreign delegations from countries around the world, who
visited Denmark as a result of meetings with Embassy officials based in Denmark and through participating in business delegations and conferences in foreign countries. This
case involves participation at a Danish stand at the The International Water Association (IWA) Development Congress
and Exhibition in Nairobi, Kenya.
During the past decade, Africa has become the centre of
increased attention in the hunt for the next growth market. From the case above, we know that one of the conclusions of the Global Cleantech Report is that the centre
of gravity for cleantech is moving away from Europe, and
for Africa specifically, a 14% increase in the global market
for cleantech by 2015 was estimated. Moreover, the Global
Cleantech Report concluded that the ‘big three’ of cleantech,
i.e. wind, PV and water, will continue to grow, and also stated that non-European markets are looking for solutions to
fit their local needs. Hence, when CLEAN was approached
with the offer to participate in the Danish pavilion at the
to explore one of the promising African markets, focusing
predominately on water, but waste as well.

Complex Cleantech Solutions

IWA Congress, it was considered to be a good opportunity

19

MA

PROCESS
_______
As CLEAN does not have a product as such to showcase, the IWA Congress in itself was viewed as an opportunity to do market research in action in Kenya. At the
outset, the focus was on setting up a relevant meeting programme, which would
allow for a thorough analysis of the opportunities present, and for CLEAN to build
relationships with key stakeholders in Nairobi and the surrounding area. The pavilion was organized by the Royal Danish Embassy in Kenya. They therefore assisted
in setting up a subsequent meeting programme at which CLEAN engaged with
local authorities and possible collaboration partners. Moreover, through events
at the pavilion and a reception at the residence of the Danish Ambassador, CLEAN
was exposed to several possible collaboration partners. Specifically, during the
three days in Nairobi, the following was achieved:
•

7 meetings were held with local authorities, development/greenfield cities and local
consultancies.

•

Networking within the water and waste sector in Kenya was achieved through meetings and through the reception at the Ambassador’s residence, which was attended by
NGO’s, businesses and authorities operating locally in Kenya.

•

CLEAN held a presentation at the official event at the Danish pavilion at the IWA Congress, showcasing the CCS project and Danish cleantech to a wide audience.

•

The Kenyan Minister for Environment, Water and Natural Resources passed by the
Danish pavilion and was greeted at the CLEAN stand.

XIAOJUN DENG

Complex Cleantech Solutions
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In preparation for the visit to Kenya, CLEAN conducted thorough desk research on the market for
water and waste in the country, and based on this, informed the Royal Danish Embassy on the relevant stakeholders to meet. In order to explore the market for the solution-based co-creation model,
it was important that the organizations and people we met were project owners2, but also were sufficiently tapped into the local environment and had knowledge of the challenges present. As mentioned previously, it is important to take structural conditions into consideration when setting the
parameters for market analysis. In a country like Kenya, the business culture is very different, and
it was experienced that meetings were changed up until an hour before. Moreover, there is a higher
degree of hierarchy and bureaucracy. It was also evident from the meetings that although there is a
strong will to move things forward, projects will need to be co-financed by the foreign partner. This
was also the case in almost all the countries we have been in contact with.

CONCLUSIONS AND KEY LEARNINGS:
_______
There were several learnings from participation in the IWA Congress, most of which have just been
mentioned above. There are advantages and disadvantages to participating in conferences and similar events, especially if, like the CCS project, you are not selling a specific product, but instead looking
for projects and establishing relationships. However, as a tool for analyzing a new market, it is a
very useful exercise, but only if coupled with a good and relevant meeting programme. Therefore,
it is essential to be specific about who one wishes to meet, and it is also necessary to have a good
collaboration partner in the specific country, who can help out with setting up these meetings.
Finally, a very important conclusion and lesson learned from the visit to Kenya is that personal relations are of very high importance. This is something which was learned throughout the CCS project
in general, as personal relationships are vital for moving projects forward in many of the countries
who are experiencing the greatest challenges within environment and energy. This was especially
true for Kenya, and although the trip was successful from the point of view of doing market research in action, it was difficult to materialize on the opportunities once we returned to Denmark.
Since the visit, CLEAN has kept in contact through email and Skype with the most promising project

_________
Authority or organization responsible for a specific cleantech challenge and legally able to contract with
companies and other stakeholders to implement solutions.
2

Complex Cleantech Solutions

opportunity owners, but it has turned out to be too difficult to move things on to the next level.
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In this report, a MOU is
defined as a document
signed between more than
two partners, where these
agree to work collectively
on projects within a decided
cleantech area or connected
to a specific natural
premises.
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Implementation

___________________________________________________________________________________________

The aim of this phase of the project was to form alliances with potential customers, specifically
in the form of a ‘Memorandum of Understanding’ (MOU) with a minimum of three customers. The
customer in this regard is defined as the project owner of a specific cleantech challenge in the
local market, and were therefore local authorities on a city or regional level. The aim of building
the relationships was to identify complex cleantech challenges which could be the foundation of
concrete project opportunities for Danish companies. Therefore, relationship building was considered a prerequisite for the next phases of the solution-based co-creation method.
When working with relationship building, one is faced with two main and closely related dilemmas.
The first dilemma is whether to pursue short-term investment, which has a higher degree of
certainty of a quick pay-off, versus engaging in a long-term investment and using substantial resources to build a relationship, which if successful will potentially offer a bigger pay-off in terms
of more project opportunities, but which is less certain of success. In a market which is increasingly competitive, and which has over the past decade experienced a substantial financial crisis,
any business will be cautious about engaging in new and unknown markets. Hence, the reality of
short-term versus long-term investments has evolved. The terminology used here is of course
familiar from business economics and therefore very relevant when talking about a new model
for creating growth and innovation.

First dilemma in this phase is short-term
versus long-term investment
Complex Cleantech Solutions
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From the outset, relationship building was determined to be a key phase of the CCS project, and
as many businesses and organizations will testify, building strong relationships abroad is a resource-heavy activity, both in direct financial costs, but also indirectly, as a great amount of time
is required to build a strong business relationship. This is where the dilemma of short-term versus
long-term enters the equation. From a business point of view, deciding on pursuing new business
opportunities always involves a cost-benefit analysis. Many factors will of course influence this
decision, including strategic fit, how risk averse one is in one’s organizational culture, the financial
costs of pursuing the opportunity and so on. An essential part of the solution-based co-creation
method is to form strong relationships with the project owner in the local market. As a business, one
will perhaps want to seek more short-term gains, such as export through a local partner, but when
working with this model, a long-term approach will often bring more value in the long run. This is
when facilitator organizations such as CLEAN can offer value to businesses. Hence, there is in this
phase of the project a clear distinction between being a private company and a NGO. As a cluster and
as an agent for creating the solution-based co-creation method, CLEAN has had sufficient resources
to engage in long-term investment and build strong relationships with project owners, as was the
aim of the project from the outset.
This has opened up for collaborations and large-scale projects, which probably could not have been
achieved without this long-term investment. However, as a private business, which may perhaps
even be a SME or at an entrepreneurial stage, with limited resources to develop a project opportunity, building a relationship with local authorities or project owners might be biting off more than
one can chew. Therefore, it can be an advantage to focus more on short-term opportunities where a
strong relationship is not a necessity for a successful outcome. Long-term investment in a relationship is also closely linked to the second dilemma of person versus organization.

The second dilemma is building a personal
relationship versus one at the organizational
level
Complex Cleantech Solutions
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MEMORANDUMS
OF UNDERSTANDING
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Industry

Brazil

Municipality of Garça

Waste

China

Sino Singapore Guangzhou Knowledge City

Eco city

China

China Yinxing Industrial Park for Environment Sciences and Technology

Green building & environment

India

European Business & Technology Centre

Waste, water & sewage

India

Himachal Pradesh State Government

Waste & water

India

Mithi River Protection and Development Authority

River depollution

Italy

City of Milan

Eco-mobility

Morocco

Agence du Bassin Hydraulique du Sebou

River management and information systems

Russia

City of Krasnodar

Climate Plan, waste

Russia

National Council for Energy Saving

Energy Efficiency

Senegal

Agence Nationale pour les Energies Renouvelables

Solar energy & Energy Efficiency

Turkey

Regional Development Authority

Integrated water management

UEA

Dubai Electricity and Water Authority

Energy Efficiency

Complex Cleantech Solutions
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Relationship building is a resource heavy activity.
It is however, an activity which is important to undertake, if one wishes to get involved in complex
projects and make them successful

As stated, the second dilemma concerns personal relationships versus organizational relationships.
In this case, an individual person acts as an ‘ambassador’ or ‘champion’ for the Danish companies
engaged in the collaboration and through his or her efforts helps to push the project forward.
Building a relationship on a personal level leaves one more vulnerable, as there is a higher risk of
the person leaving office or changing jobs, meaning that the relationship building with that specific
stakeholder will have to commence anew. However, building a personal relationship can in turn have
the benefit of pushing the project through the system quicker than if one approaches the organization as a whole. The organization, on the other hand, represents the local authority as a unit, and it is
possible to build the relationship at a broader level, with several entry points and not resting solely
on a single individual.
The advantage of building the relationship at the organizational level is that this relationship will
thus be embedded within the organization, and one thereby minimizes the risk of the project failing
or having to start building the relationship all over again should one’s contact person change jobs.
In developing countries, it is the case that people change positions more often than, for example, in
Denmark, and often at short notice. And as many of the most complex challenges within cleantech
are found in developing countries, it can thus be an advantage to approach the organization as a
whole instead, thereby limiting the vulnerability of the project. The disadvantage of attempting to
build the relationship at the organizational level, on the other hand, is that it will take longer and
most certainly be more bureaucratic. If one does not have a ‘champion’, it can be quite a long process to get a strong foothold in an organization, which takes us back to the first dilemma of shortComplex Cleantech Solutions

term versus long-term investment.
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In the case of both dilemmas, it has been established that there are advantages and disadvantages
in choosing one over the other. At the end of the day, it will depend on whether one is looking for a
long-term commitment or for a quick return on one’s investment. For the solution-based co-creation model, relationship building is an important phase, and CLEAN has thus engaged in relationship
building in a long-term manner. This would normally coincide with building a relationship at the organizational level, which has also been the objective. However, it often proved of substantial importance to have a ‘champion’ within the organization who was helping to promote the solution-based
agenda and collaboration with Danish stakeholders. Hence, the second dilemma is not so strictly
divided, as it is possible to approach both the organization as a whole and have an individual working
within this organization who is promoting one’s agenda. However, this has caused some problems,
as some project opportunities fell through due to changing personnel. Moreover, it is worth noting
that it is necessary to spend some resources on investigating the legitimacy of the local authority
in the specific market and whether it does in fact represent the project owner. This is another argument for approaching several people within the same organization.
One tool which is of great importance when one is trying to build relationships at the organizational level is MOUs. Throughout the CCS project, 13 MOUs were signed with local authorities from 4
different continents, covering almost all of the identified cleantech industries which were identified
in the ‘Global Cleantech Report’. Each MOU helped to define the scope of work between CLEAN
and the local project owner, and the specific project opportunities were developed on the basis of
these agreements. Signing MOUs helped to ensure a level of trust between the parties, which has
underpinned the relationship building process. Moreover, it has secured a connection between two
organizations and not just individuals, which has proven to be more sustainable in terms of moving
on to the next phases of the solution-based co-creation method.

KEY POINTS / CONCLUSIONS
_______
•

Two dilemmas to consider: Short-term versus long-term investment, and personal versus
organizational level of entry => the right choice will depend amongst other things on the timeframe and
available resources
A cluster organization has an important role to play as facilitator in this particular phase

•

Relationship building will always be a costly step in the solution-based co-creation model => MOUs can help
in ensuring that the relationship built is non-dependent on personal connections, as well as help to frame
the scope of work and ensure that all parties agree to it.

Complex Cleantech Solutions
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CASE STUDY ON
SHORT-TERM
VERSUS
LONG-TERM
INVESTMENT
SINO SINGAPORE GUANGZHOU
KNOWLEDGE CITY (SSGKC)
Complex Cleantech Solutions
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BACKGROUND
_______
As mentioned above, CLEAN signed 13 MOUs with partners from around the world during the CCS project. One
of these partners is SSGKC, which is the next iconic project
of Sino-Singapore cooperation after the Suzhou Industrial
Park and Tianjin Eco City. The vision of SSGKC is to be a
unique, vibrant and sustainable city that is highly attractive to both talent and knowledge-based industries, and to
serve as a model and catalyst for the Guangdong area. The
master developer of the SSKGC is a joint venture between
Guangzhou Development District and Singbridge. This MOU
was signed in June 2014. However, the dialogue began back
at the end of October 2012, and this is therefore a good
case to illustrate that long-term investment in building
a relationship can lead to several project opportunities
which probably would not have been achieved without this
commitment to building the relationship.
The initial contact with SSGKC was established through
the International Cleantech Network (ICN), which is a global network for cleantech clusters, and of which CLEAN
is an active member. The ICN meets semi-annually, and
in October 2012, the meeting took place in Singapore. At
this conference, CLEAN met representatives from SSGKC,
which marked the initial contact. During the next 6 months,
CLEAN was in contact with different representatives from
the SSGKC, but ran in to some problems as the personnel
changed several times and the relationship did not seem to
move to the next level. Hence, in mid 2013, CLEAN joined
forces with ‘INDEX - Design to Improve Life’ and the latter
delivering input with regard to the content. The trip took
place in June 2013.

Complex Cleantech Solutions

arranged a trip and 1.5 day event in Guangzhou with CLEAN
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PROCESS
_______
The workshop was held under the title: ‘Creating an Eco Environment in GKC’, and besides
CLEAN and INDEX, the participants included three companies and representatives from
SSGKC and Guangzhou Development District. The event consisted of a series of talks by
Danish experts to Guangzhou government officials and the Guangzhou Knowledge City
executive leadership, followed by a half-day workshop led by the three speakers on the
subject of ‘How to create an eco city in the Guangzhou Knowledge City’. CLEAN delivered
one of the talks and provided input into the workshop.
The event in Guangzhou was fundamental in moving the relationship with SSGKC forward.
In China, there exists a greater level of bureaucracy than in Denmark and a high level of
governmental influence. Moreover, it is important to establish a relationship in person.
As mentioned previously, the relationship building had been moving very slowly after the
initial contact, and it was apparent that it required some long-term investment to move it
to the next level. After meeting in person, the dialogue became smoother and although the
personnel still changed, CLEAN had now established a foothold at the organizational level
of SSGKC. Nevertheless, it took one more year to get to the signing of the MOU with the
organization. Throughout this year, CLEAN communicated through email and Skype with
the representatives of SSGKC and established a stronger relationship. It also developed
the scope of work for the projects in which Danish companies would co-create integrated
solutions together with the Chinese stakeholders. It was apparent that the initial trip to
Guangzhou had been fundamental in achieving this goal, and furthermore, it is again an
illustration of how long-term commitment can be an advantage in countries like China.
The MOU now forms the foundation for many future projects within four areas, namely,
smart city initiatives, eco city initiatives, integrated water management and solutions, and
smart street lightning.
The MOU was signed in Guangzhou in June 2014 during a co-creation workshop arranged
and facilitated by CLEAN. Seven Danish companies participated in the workshop with the
Chinese authorities, and the MOU was signed between CLEAN and SSGKC. The process of
Complex Cleantech Solutions

organizing and involving the Danish companies is described in section 2.4, and the phase
of co-creation in section 2.5. Making the investment to go to the local market and engage
in a two-day workshop was essential for moving the solution-based co-creation model to
the level of the implementation of projects, and is the outcome of long-term investment
in building a relationship.
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CONCLUSIONS AND KEY LEARNINGS:
_______
There are two main conclusions to be drawn from the SSGKC case. Firstly, it is fundamental in countries like China to meet the stakeholders in person when building relationships. Secondly, one has to
keep pushing and be patient, as it takes longer to build a strong relationship in some cultures than in
Denmark. Therefore, this case illustrates that if one has the resources to make a long-term investfrom this case is the importance of establishing a relationship with the organization and not just an
individual person, as the personnel in SSGKC changed regularly. The next case will look deeper into
this dilemma and illustrate a case where the relationship building, and thereby the possible project
opportunities, fell through due to a change in personnel.

Complex Cleantech Solutions

ment, the outcome of project opportunities is substantially higher. Another important take-away
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CASE STUDY ON
PERSONAL VERSUS
ORGANIZATIONAL
LEVEL OF ENTRY
- RUSSIA Complex Cleantech Solutions
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BACKGROUND
_______
In March 2012, a delegation consisting of officials from the region and city
of Krasnodar visited Denmark with the aim of learning about technologies
and solutions used in Copenhagen to address challenges arising from climate change. During this visit, CLEAN was invited to give a presentation to
this delegation on CCS, thus laying the foundations for collaboration between the Cities of Krasnodar and Copenhagen. The key officials from this
delegation were the Vice Mayor of the City of Krasnodar and the Adviser
to the Governor of Krasnodar and these were the main counterparts on
the Russian side with whom relationships were established and developed.
Although the original dialogue between the Russian officials and CLEAN
started on a general level, it very quickly developed into a very concrete
desire to collaborate with CLEAN and adopt Danish cleantech solutions.
The Region of Krasnodar Krai in Southern Russian, and in particular the
City of Krasnodar was on a mission to improve its existing waste management system, and was studying international technologies and competencies towards this end. Denmark has for many years been a leader
within sustainable waste management. Therefore, the Mayor of the City of
Krasnodar invited a delegation from Denmark to look at the current waste
management system in the city of Krasnodar and seek opportunities for
mutual collaboration.

ALEXANDR MESHKOV

The municipal formation of Krasnodar includes the City of Krasnodar, divided into 4 districts, and 29 villages, divided into 5 village areas. The total
area covers approx. 841.35 km². The population as of 01 Jan 2012 was
852,100, and the Krasnodar agglomeration consists of more than 1 million people. Its population (including the suburbs) is estimated to be 1.34
million people (which is very close to the size of Greater Copenhagen).

May 2012 with the objective of understanding the existing waste management system in the city of Krasnodar and co-creating solutions by combining local experience with Danish expertise for a more sustainable waste
management programme for the city of Krasnodar.

Complex Cleantech Solutions

The first visit by the Danish delegation took place from 14th May to 17th
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PROCESS
_______
CLEAN had organized two visits to Krasnodar during the CCS project and had developed a solid
relationship with the City Administration of Krasnodar. This eventually led to the signing of a Letter
of Intent (LOI) between the cities of Copenhagen and Krasnodar to cooperate on urban sustainability
and development and included areas such as waste management, water management, energy efficiency, renewable energy, green transportation, climate adaptation, buildings and urban infrastructure and citizen engagement. CLEAN was nominated by the City of Copenhagen to take the lead and
operationalize the action points within the LOI.
In order to address the above areas in a coordinated manner and develop a holistic solution, a task
force was set up by CLEAN in order to start the work. A similar task force was established by the
City of Krasnodar under the leadership of the Vice Mayor. The aim once the task forces were established was to identify jointly an area of priority such as the issue of waste management in Krasnodar,
to conceive a pilot project in that area and to develop a solution through a series of workshops.
However, although the basic conditions and supporting elements seemed to be in place, the collaboration did not generate the desired outcome. There were various reasons that contributed to this
effect. One of the main reasons was the many changes in the local administration, especially the
appointment of a new Vice Mayor. The relationship and alignment developed with the former Vice
Mayor could not be carried forward with the incoming Vice Mayor, who had a different strategic focus. There were also many changes at the working level and the individuals with whom a strong relationship, understanding and trust had been developed moved to new positions. As a result of these
changes, the strong interest and commitment from the Russian authorities for Danish cleantech
solutions was drastically reduced. To a large extent, the pull had disappeared. This was compounded by the fact that the Krasnodar region was hosting the Sochi Winter Olympics, which diverted the
focus of the local administration.

CONCLUSIONS AND KEY LEARNINGS:
_______
Complex Cleantech Solutions

The project in Krasnodar was a classic case of things not materializing due to having only a strong
individual relationship and not a strong institutional relationship. However, having said that, relationships seldom start at an institutional level. Often it is the relationships between various individuals
which then develop into institution-wide cooperation. Language can also play an important factor in
reducing the pace of the dialogue.
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____________________________________________________________________________________
The aim of Step 3 of the solution-based co-creation method is to get relevant companies on board
in the innovative co-creation process. As with Step 2, ‘Relationship Building’, this is a phase where
a cluster organization like CLEAN can offer substantial value. Moreover, it is closely linked to Step
2, as the lines between the two are quite blurred, and it will rarely if ever be the case that Step 2 is
finished before Step 3 is begun. In other words, there is a clear overlap between beginning to engage
with the Danish companies and simultaneously working on building the relationship with the foreign
partner. The consideration of when to move from relationship building to organizing and involvement
involves assessing when the relationship and thereby the project opportunities are strong enough
to bring them to the attention of relevant Danish companies and other stakeholders. This leads us
to one of the two dilemmas of this phase of the project, namely, general project information versus
a specific business opportunity. The second dilemma arises after contact with the companies has
been established and a group has been formed. As an organization facilitating the solution-based
co-creation project, one will unavoidably face the dilemma of the facilitator role versus the company as lead. Both dilemmas will be described below.
The dilemma of general project information versus a specific business opportunity in connection
with organizing and involvement comes down to the question of when to contact the Danish companies. As was described previously, building a relationship can take a long time if one chooses to view
it as a long-term investment. It can also take equally long to settle on a scope of work with regard
to cleantech challenges, and thus the specific business opportunity can be difficult to frame in detail
until after a substantial time has elapsed. Therefore, it is important as an organization to decide
when to start involving the companies.

Complex Cleantech Solutions

First dilemma in Step 3 is general project
information versus a specific business
opportunity
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The CCS project has defined concept papers as a brief document, which outlined the background and all available information on a certain complex cleantech challenge, which better enabled companies and other stakeholders to evaluate if a project opportunity was
relevant for them.

Providing general project information means that one is choosing to involve the Danish companies
from early on in the process when the scope of work has not been completely defined. However,
the relationship has already been built and there is a commitment to working together within a specific area of cleantech based on the challenge faced in the local market. When involving the Danish
companies at this stage, one can choose to reach out to a broad audience through emails and newsletters. Moreover, at the beginning of the CCS project, CLEAN organized workshops for a broader
audience with regard to the Mithi River case in India, which was at this point in time in its early stages.
The advantage of working in this manner is that the reach is wider, and especially as a new organization working with a new approach to international markets, it generated familiarity with the method
and with CLEAN in general. However, it is a general observation that most if not all companies are
looking to minimize risk and, especially in the wake of the financial crisis, are looking for some security with regard to pursuing a possible investment. This supports the argument for waiting to involve
the Danish companies until there is a more specific business case to present. In connection with this,
it has been established that it is an advantage to develop a concept paper or the like which describes
the business opportunity and the opportunities involved. In terms of a concept paper, it is beneficial
to include a large amount of information on the specific business opportunity, which again becomes
easier to gather and thereby include the stronger the relationship with the local partner. Developing
a concept paper containing specific project information and outlining the targets for a collaboration
on the specific challenges involved will not only ensure that the Danish companies get a sense of
security and of the legitimacy of the local partner but will also focus the various stakeholders on
the aims of the collaboration, the roles envisaged and the next steps. This involves a more targeted
approach to organization and involvement than providing general project information. However, this
is to a large extent dependent on a pre-established network, which is not necessarily present from
the beginning of a project. Nevertheless, when, for example, a cluster organization has generated a
network and an overview of the different players within the various cleantech industries, it can be an
advantage to wait to involve the companies until the business opportunity has been defined in detail.
This will allow the right companies to be brought on board, and these companies will respond faster
and be more committed to the specific business opportunity than would be the case with merely
general project information on a potential market.
Complex Cleantech Solutions

The second dilemma, as mentioned previously, revolves around the facilitator role versus one of the
participating companies acting as the lead. This dilemma occurs in the organizing and involvement
phase at a later stage than the first dilemma. In fact, it occurs part of the way to Step 4, Co-Creation,
which is described in the next section. At this stage in the solution-based co-creation method, the
relationship has been established, preferably through a MOU, and the Danish companies have been
organized and become involved in the specific business opportunity on offer.
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The second dilemma under Step 3 relates to the
role of a facilitator versus one of the participating
companies acting as a lead
As mentioned in the description of the method, the aim of the CCS project is to bring Danish companies together in a group or groups and for this group to come up with an integrated solution through
co-creation with the local partner. It is here that the dilemma of the facilitator role versus the company as lead enters the equation for an organization like CLEAN.
Up until this point, the process of the solution-based co-creation model has been driven and facilitated by one stakeholder; in the CCS project, this stakeholder was CLEAN. However, as a group of Danish companies is established, the aim is for the facilitator organization such as CLEAN to eventually
withdraw from the project as it should be commercially driven. This is one of the main challenges
when working with this model, namely, judging when the organization can actually pull out and leave
the project management to the Danish group. In theory, it would be natural for one of the members
of the Danish group to take over the lead, but this was not the case in practice. Hence, CLEAN has
kept the role as facilitator and in some senses lead of the Danish group to a later stage in the model
than was anticipated at the beginning of the CCS project. As an organization managing a project like
the CCS project, the aim is to follow the method set up at the outset. However, on a practical level
working with specific cleantech challenges anchored with authorities from around the world, it is not
possible merely to stick to academic theory. In practice, it is necessary to be true to the relationship
that has been built, and thereby aid the process for as long as needed. Hence the dilemma of when
to pull out, or in other words, judging when the project is commercially ready for the Danish group
to take over the lead. As has been mentioned at the beginning of this section, the line between the
different activities is often blurred. This means that relationship building will continue all the way
through to implementation and so will the organizing and involvement. Therefore, it can be difficult
to know exactly when to leave the proactive facilitator role and become more of a silent partner.

KEY POINTS / CONCLUSIONS
_______
•

Two main dilemmas: 1) General project information versus specific business opportunity and 2) facilitator
An organization like CLEAN is a natural facilitator for the solution-based co-creation model, but will have
to withdraw from the project eventually => It has proven to be more difficult than anticipated to step back
and relinquish the lead to the companies

•

The lines between the different steps of the solution-based co-creation model overlap

Complex Cleantech Solutions

role versus company as lead => A question of when to involve the Danish companies in the possible projects
•
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BACKGROUND
_______
As the world’s 16th largest economy, Indonesia has been stable in recent years and has been nominated as one of the Next Eleven countries with a considerable urban population and growth rate.
The Indonesian government has been developing its infrastructure with a focus on overcoming the
challenges involved in the collection and disposal of waste. Waste in Indonesia is often sent to dumpsites/landfills, which normally are very poorly managed. This means the wastewater or leachate
infiltrates the soil or the rivers, and harmful gases such as methane are released into the atmosphere. According to the Global Cleantech Report, the solid waste market opportunities in Indonesia
are significant. However, even with huge market potential, Danish companies have not been very
successful in winning the larger contracts due to their small size and their lack of collaboration in
finding integrated solutions.

PROCESS
_______
CLEAN was approached by a group of Danish companies based in SE Asia with the ambition of establishing a group and partnership with a local company in order to jointly bid for tenders. The local
company as well as the Danish companies based in Indonesia were of the opinion that this was the
best way to address the Indonesia market. CLEAN was considered the obvious choice to set up the
Danish group while the Danish Embassy in Indonesia was tasked with negotiating with the local company. As a result of previous collaboration with the Danish Embassy, a leading Indonesian private infrastructure investor and developer expressed an initial interest in collaborating with a Danish group
within waste management. All these actors expressed a strong desire to establish and coordinate a
Danish waste group that could supply integrated and innovative waste management solutions and
participate in waste management tenders in Indonesia.
With no current waste tenders in progress, generic project information was based on available material from previous waste tenders. A targeted group of 10 Danish companies were approached,
management. The meetings and telephone calls with the companies showed a certain, although
reluctant, interest in participating.

Complex Cleantech Solutions

representing competences within incineration, waste separation, waste shredding and waste-water
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A draft project proposal illustrating a comprehensive solution for handling household waste using
Danish technologies was drawn up for the Indonesian stakeholders. It described how environmental
and energy issues can be resolved by combining different technologies. In the process, it emerged
that the local company was not willing to invest in the partnership, as they wanted the Danish group
to undertake a market analysis without themselves investing in it. Instead, they expected the Danish
group to make the investment. This made the group members question the value, seriousness and
commitment of the Indonesian partners. With the involvement of Danish representatives in Indonesia, including the Embassy, Danida, the Trade Council etc., it turned out to be difficult to keep up the
momentum of the project. Too many parties with different agendas were involved in the organization and involvement phase. Moreover, the uncertainty of engaging in time-consuming public tender
processes did not motivate the group. Furthermore, a lack of a clear lead from either side slowed
down the process.

CONCLUSIONS AND KEY LEARNINGS:
_______
For co-creation to be successful, it is imperative that there is a shared process and a certain level of
commitment from all the involved parties. The local company’s non-committal approach and lack
of clarity on how they wanted to proceed concerning upcoming tenders had a negative effect on
the organization of the Danish group. Interest was heavily influenced by the expectation of slow and
time-consuming procedures, and uncertainty about the outcome. Furthermore, this project showed
that it is difficult to reach a successful outcome with only general project information. Finally, a
clearer and more motivating leadership might have resulted in a successful partnership.

Complex Cleantech Solutions
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BACKGROUND
_______
One of the 13 MOUs signed throughout the CCS project was between the City of Copenhagen and the
City of Milan. However, the execution and exploration of project opportunities was anchored with
CLEAN. The MOU concerned eco-mobility and livability in the city of Milan with a specific focus on
the Piazza Castello, a historic square in the heart of the city, which covers an area of 18,000 m2. The
City of Milan wishes to turn the space into an area for pedestrians and bicycles to enhance livability
and encourage eco-mobility. Quite an ambitious goal in a city with 56 cars for every 100 inhabitants.
In comparison, Copenhagen has approximately 25 cars for every 100 inhabitants.
The MOU between the two cities was signed during the C40 Summit in Johannesburg in February
2014. Following the sealing of the official relationship, CLEAN proceeded to organize and involve
Danish companies who could offer value to an integrated solution for eco-mobility and livability in
regard to the Piazza Castello in Milan. This was done through meetings with the individual companies who expressed an interest on initial contact through email and/or telephone calls. The business
opportunity in this case was very specific, which meant that CLEAN could target the relevant companies in our network, and we ended up having a group which consisted of three SMEs and the City
of Copenhagen. The group went to Milan to engage in a site visit and co-creation workshop with the
Milanese authorities.

PROCESS
_______
As has been established, this case is based on a specific business opportunity as the starting point
to engaging with Danish companies. Hence, the three SMEs were approached in a very targeted
manner, as they were assessed to be the right match for the specific project. The three companies
represented architectural, consultancy and technology perspectives, and thus provided an integrated solution. The establishment of the group was facilitated by CLEAN, following the facilitation of
the relationship building and establishing the MOU between the City of Copenhagen and the City of
Milan. Once the group had been assembled, CLEAN organized the trip to Milan to engage in co-creComplex Cleantech Solutions

ation with the local authorities.
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For CLEAN, the purpose of all workshops conducted abroad has been for one of the companies
to take the lead towards the end of the trip when the Danish group discusses the next steps of the
collaboration with the local partner. Moreover, this lead role should be continued in the next phases
of the specific project. One of the companies in the Milan case was an obvious lead, seeing that the
representative was Italian and the company is used to working both in Italy and with integrated
solutions to complex challenges. As predicted, the company in question did in fact act as the lead
of the group. Moreover, it was able to engage in dialogue with the Italian authorities on behalf of the
group without CLEAN being involved. However, the company lead was not able to push the project
forward after the trip to Milan, and CLEAN had to take over the role as facilitator once more in order
to continue the dialogue and ensure coordination between the three companies.

CONCLUSIONS AND KEY LEARNINGS:
_______
At the outset of the CCS project, it was imagined that the Danish group would be led by one or more
of its members. Therefore, it was expected that CLEAN as an organization would facilitate the solution-based co-creation model up until the phase of co-creation, where the lead would change hands.
However, it has proven to be difficult to create this leadership within the group. There are several
reasons for this, which are not rooted in an unwillingness on the companies’ part to take the lead.
They are more to be found in the fact that, when we are talking about complex challenges within
the cleantech area, there is often a problem with financing a solution due to the areas and project
owners involved. Moreover, the projects are often not commercial in the usual sense. These issues
turned out to be very present in Milan, and because the expectations of the companies and the budget of the City of Milan could not be aligned, dialogue after the workshop in the city was slow and,
although CLEAN tried to mediate and find a way forward, the project was not pursued.
The project opportunities which have emerged throughout the CCS project, have been in their very
initial stages, so the incentive for the companies to take the lead in an active manner has not always
been present. This leads us back to the conclusions from the relationship building section, namely,
that companies are often looking for opportunities with a faster pay-off and small financial risk. This
Complex Cleantech Solutions

has rarely been the case for the project opportunities in the CCS project, and hence, the companies
are more comfortable with CLEAN being the facilitator and the stakeholder who is leading the project forward until they feel sure of a positive outcome.
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____________________________________________________________________________________
Step 4 of the solution-based co-creation method is ‘Co-Creation’. This is an absolutely essential
phase, as it in many ways represents the core or the essence of the method. It is at this point that
innovation and integrated solutions are truly generated, whereas the steps leading up to this point
have in some ways served only to reach the level of co-creation. This is by no means to neglect or
downgrade Steps 1-3 of the method, as these are important building blocks and are absolute essential for co-creation, but merely to stress the fact that it is in this phase that innovation and growth
generation for Danish companies is really being created. From the outset of the CCS project, the aim
of this phase has been to help the companies draft joint projects and solutions which can be taken
over by CLEAN’s international alliance partners. The manner in which CLEAN has approached this
phase has been on two levels. The first has been to generate co-creation between the Danish group
and the local partner or project owner, and the second has been to generate co-creation between
the Danish companies within the group. The basic idea behind this step has been not only to bring
individual Danish companies together in a group and integrate their products or technologies into a
holistic solution, but also to create a solution to match the local environment. One cannot merely
take a solution which would work in a Danish environment and apply it to India, for example. Instead,
it is necessary to match this solution to the local context in collaboration with the local partner.
Therefore, when the phase of implementation is reached, the integrated solution can be implemented by the local partner without any difficulties.

» It is at this point that innovation and integrated solutions
«
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are truly generated, whereas the steps leading up to this
point have in some ways served only to reach the level of
co-creation.
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Working with co-creation is a challenging task. The dilemmas found here are similar to the other
steps of the solution-based co-creation method. However, the main challenge for an organization
like CLEAN is to facilitate the process of moving from individual solutions or products at a general
level to a specific tailor-made solution which is applicable to local markets and thereby local conditions. Furthermore, the challenging nature of this task gives rise to a dilemma for Danish companies
and stakeholders in general over whether or not to actually engage in this process. For companies,
this dilemma involves a trade-off and to a large extent an assessment of the business opportunity.
The CCS project is working with cleantech challenges that are of a complexity and a size, which are
close to impossible to tackle as an individual company or with an individual technology. However, these challenges or project opportunities are, as mentioned previously, not necessarily market
ready, the implementation of the solution may not be fully financed and the project owners might be
difficult to contract with, either because they represent more than one public authority, or there is
a lack of clarity about who owns the project and so on. Therefore, a company or other stakeholders
need to decide whether they should make this long-term investment and engage in an integrated
solution. The final implementation and the final pay-off will be substantial and will possibly open
the way for several projects within the next perhaps 5 to 10 years, but there is a high level of uncertainty. In addition to this consideration, one will need to modify the manner in which one normally
works by combining products and technologies to match an integrated solution. This can generate
challenges, for example, with IPRs or internal workflows. Hence, Danish companies and other stakeholders face a decision about whether to take the risk and engage in co-creation with other companies and, further down the line, local stakeholders, and thereby part ways with the normal course
of business. Being from a small country like Denmark means that some of the companies who have
been involved in the CCS project and the co-creation workshops are used to working with competitors on large-scale projects. However, the inherent nature of co-creation and the uncertainty of the
outcome puts companies in a dilemma about whether this is something worth pursuing. As with all
other business opportunities, the decision will again be based on an assessment of the costs versus
the benefits of the specific project.
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In this phase, Danish stakeholders face the dilemma of
whether or not to actually engage in the co-creation process.
This is a challenging and resource heavy task, but also one
with immense long-term potential.
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An organization facilitating solution-based
co-creation has an important role in regards to
trust building. This is best reached through
gathering the Danish and local partners at
workshops, creating a platform for open and
honest discussions.
As an organization working with co-creation there are
several challenges and issues to be aware of. As mentioned above, facilitating the co-creation phase poses a major challenge. Besides the question of when
to hand over the lead to a company, which was described in detail in the previous section on ‘Organizing
and Involvement’, there are other challenging aspects
of facilitation in this specific phase of the method. The
essential task of an organization in this phase involves
outlining a framework which best creates a substantial level of trust. This level of trust needs to be established between 1) the Danish companies and the local
partner and 2) within the Danish group. Up until this
phase of the solution-based co-creation model, the
trust between the parties has been established on a
more bilateral level. That is, in Step 1-3, extensive resources were spent on building a relationship with the
local partner, creating trust between them and in this
case CLEAN as a representative of Danish cleantech,
and through meetings between the Danish companies
and CLEAN.
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So, when Step 4, ‘Co-Creation’ is reached, this basic level of trust has already been established. However, this must rapidly be turned into a deeper level of trust, both between the Danish companies in
the group, but more importantly between the Danish group and the local partner, as this is essential for a successful co-creation process. Here an organization like CLEAN, in its role as facilitator,
will have a significant impact if this challenge is to be tackled in the right manner. Throughout the
CCS project, it was established that the best framework for creating the trust needed for reaching
co-creation was by arranging and facilitating workshops between the Danish companies and the
local partner. CLEAN facilitated five of these co-creation workshops. Two of these will be described
in the case studies below, which will look deeper into the issues being considered in this section.
There are several elements, which are fundamental for a successful co-creation workshop. Two of
these are planning and location. Concerning planning, the details surrounding a co-creation workshop must be thought through carefully beforehand. That is, not only is it important to have created
relationships with the right stakeholders, to have gathered technical information on the specific
project and in doing so to have established the scope of work before the workshop, but the execution
and the specific components of the workshop must also be planned in detail.
This requires a great deal of coordination and facilitation on the part of the organizer with regard
to the programme elements. It has been CLEAN’s experience that, for optimum co-creation to take
place, there are some key elements, which are important to include in the workshops. These are site
visits, meetings with technical experts, and sufficient time for presentations from both sides and for
discussions on the challenges and next steps. Moreover, it has also been CLEAN’s experience that
informal social occasions between the Danish companies and the local partner are in some cases
important for fully reaching a level of trust. It is often in the informal setting that a deeper relationship and common understanding is established. Regarding location, it has been the experience
that the co-creation workshops must take place in the local environment. This is closely related of
course to the planning and the components of a successful workshop. Site visits are essential for
the Danish group to fully understand the situation at hand, which in turn requires the workshop to
take place in the local environment of the future project. Conducting the co-creation workshops at
the local sites allows the Danish companies to put the right questions to the right people, which is
fundamental for co-creation to take place.
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Finally, just a brief note on the cultural challenges of facilitating a co-creation workshop. Business
cultures tend to vary significantly from country to country. Where we in Denmark are used to tight
time management, for example, and being able to depend on what is written in a programme beforehand, this is not always the case in developing countries. Furthermore, the etiquette tends to
be different as well, for example, with regard to hierarchy and the correct manner of addressing
a business partner. These elements can be challenging to deal with as an organizer and facilitator
of a co-creation workshop, as it is necessary to keep both the local partner and the Danish group
happy. It is therefore important to also manage the expectations of the participants and communicate clearly throughout the workshop when changes need to be made, giving the reasons for such
changes. A key word is flexibility and this is an element which must not be downplayed, as the mood
of the participants is just as important as trust for co-creation to be successful.

» Conducting the co-creation workshops at the local sites
allows the Danish companies to put the right questions to
the right people, which is fundamental for co-creation to
take place.

«

KEY POINTS / CONCLUSIONS
_______
•

An essential phase of the solution-based co-creation method, where innovation and growth for Danish
companies are generated

•

The main dilemma is the move from individual solutions or products at a general level to a specific tailor-made, that is integrated, solution => For Danish companies this is a dilemma which must be dealt with
through an assessment of the investment versus the potential outcome

•

An organization like CLEAN, for example, faces several challenges in this phase due to its role as facilitator
managing cultural differences.

•

Establishing trust is essential for co-creation to be successful. Besides Steps 1-3 of the solution-based
co-creation method, this trust is built by having a strong facilitator and
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of a delicate process. These challenges can be managed through planning, choosing the right location and
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BACKGROUND
_______
In November 2013, the CCS project team
conducted a successful ‘market analysis
in action’ trip to Morocco. During this trip,
CLEAN met with eight potential organizations and established initial relationships.
Following the trip, it became evident that
the relationship built with the Agence Basin Hydraulique de Sebou (from now on the
Sebou Basin Agency), in particular, could
lead to concrete projects, and CLEAN went
on to sign a MOU with the agency within
water management, focusing among other
things on flood risk management. After the
signing of the MOU, the process of defining
a specific project and establishing contact
with Danish companies with capabilities
and interest in co-creating an integrated
solution with the Moroccan authorities began.
In May 2014, a three-day co-creation workshop took place in Fez, Morocco between
five Danish companies and the Sebou Basin
Agency.
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PROCESS
_______
This case study is a good example of the process behind a CCS project. As described
above, the project went through steps 1-3, and CLEAN went to Fez to facilitate the
co-creation workshop between the various parties. The workshop went well. During the
three-day trip, the Danish companies engaged in site visits along the Sebou River and in
discussions with their Moroccan counterpart, for example, on the challenges facing the
management of flood risks. An important element of the co-creation phase is to build
trust between the Danish companies and the local project owner. The co-creation workshops are an excellent tool in this regard, and Morocco was no exception to this rule.
Investing the time to visit the country and engage in thorough discussions with the Sebou
Basin Agency was instrumental in moving the project forward.
The challenges regarding the Sebou River are manifold and therefore demand an integrated solution. However, as the Danish group consisted of four consultancy companies
and one SME with a specialized technology, the initial process of forming the group and
the discussion both in Fez and after the workshop reflected the dilemma of individual
solutions versus an integrated solution encompassing most if not all of the challenges
of the Sebou River. Moreover, there was a lack of financing for this integrated solution,
which continued to be an issue following the workshop. When dealing with these largescale projects, financing the implementation of an integrated solution has often turned
out to be an issue, which in turn puts additional pressure on the Danish companies’ ability
to adapt and work together. Moreover, CLEAN as an organization has had to be involved
to a large extent in seeking out financing opportunities and has had to act as a facilitator
between the parties long after the co-creation workshop. The lack of clarification on
the finance issue was one of the reasons why the Danish SME which participated in the
project chose to withdraw from the group six months after the workshop.
In October 2014, the Moroccan Minister Delegate to the Ministry of Energy, Mines, Water
and Environment, with a responsibility for Water, visited Denmark in her official capacity.
This generated the opportunity for the Danish group of companies to meet with her and
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discuss the way forward with regard to the project in Fez, which had stagnated due to finance issues. The director from the Sebou Basin Agency was also part of the delegation
travelling with the Minister. The discussions were open and frank and the Danish group is
still positive about working on the Sebou River sometime in the future.
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CONCLUSIONS AND KEY LEARNINGS:
_______
There are two key lessons to derive from the Morocco case. Firstly, when wishing to engage in
solution-based co-creation and in doing so move from individual products to tailor-made or integrated solutions, it is important to invest time in establishing trust with the local partner. This
is a long-term endeavour which will not provide immediate results. However, if one is successful
in building a strong relationship and thereby trust, one will have prepared the ground for collaborations and co-created solutions for large-scale projects for many years to come. Secondly,
financing complex cleantech projects is usually an issue. This can become a serious obstacle for
moving projects forward, and it is an issue which it is advisable to address directly with the local
partner and thereby work in collaboration to solve.
Complex Cleantech Solutions
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ON THE
PREREQUISITES
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SUCCESSFUL
CO-CREATION
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BACKGROUND
_______
As a result of the Global Cleantech Report outlining the presence of complex cleantech opportunities in some of the least developed countries
around the world, CLEAN decided to visit various
countries in Africa, namely Kenya, Morocco and
Senegal. Senegal showed great interest in Danish
solutions within cleantech. This country in West
Africa, which was once a growing economy, but
over the last few decades has stagnated to some
degree, is beginning to realize that environmental
and energy-efficient solutions are a necessary
part of future development. Therefore, CLEAN
built a relationship and signed a MOU with the
Agence Nationale pour les Energies Renouvelables (ANER), a department of the Senegalese
Energy Ministry focusing on energy projects. This
was in the wake of CLEAN’s presentation entitled
“Challenges of Climate Change; Copenhagen city
solutions through renewable energy” in Dakar,
Senegal.
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PROCESS
_______
The signing of the MOU was followed by the organization and involvement of several Danish companies with strong energy solutions and competences. In order to scope the concept and project, a
conference call with local key stakeholders and the Danish group was organized. The virtual conference provided valuable answers for the Danish group, but also showed the weakness inherent
in building a virtual relationship and the lack of trust when not meeting face-to-face. However, the
virtual conference call paved the way for the alignment of positions between the business opportunity and the challenges that they are facing in Senegal for implementing renewable energy, and the
involvement of the Danish group to engage in these opportunities. This was the initial step towards
co-creating solutions as it clearly showed that a process was needed to change the company perspective of individual products as local market solutions were required. Through the dialogue, it also
became clear that better background information was needed for a more sustainable solution than
had been provided in the past, for example, by individual Chinese companies. Following the virtual
conference, it was evident that a workshop in Senegal with all relevant stakeholders involved should
be the next step.
The following process and preparation for the co-creation workshop included organizing the correct set-up for the co-creation workshop in Dakar together with the local stakeholders. Also of
importance was the involvement of relevant investment funds, conceptualizing the projects and getting the right competences into the Danish group for the co-creation to be successful. The second
co-creation workshop took place in Dakar in April 2014, and included site visits, and meetings and
discussions with the local stakeholders. CLEAN facilitated the co-creation, which provided the best
formal and informal conditions for dialogue and the engagement of the stakeholders. Co-creation
workshops provide the opportunity for the Danish group to better understand the local settings,
physical limitations and challenges for the integrated solution. Furthermore, they cover security
and cultural issues, like dealing with the local ways of doing things, and the combination of elements
that are important for local stakeholders in order to reach the best solution. As the Danish group
gets the chance to look at the challenges in the local settings and discuss the solutions, the local
stakeholders see their involvement and start to trust that the Danish group can in fact deliver the
right and best sustainable solutions for their cleantech challenges.
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The outcome of the workshop was a common understanding of the challenges and the request for
a proposal for an end-to-end solution starting with a feasibility study followed by pilot projects,
full-scale implementation and capacity building. The dilemma of securing holistic solutions from the
Danish group was minimized by a written agreement between the Danish companies setting out the
responsibilities in the collaboration.

CONCLUSIONS AND KEY LEARNINGS:
_______
There are three main conclusions to be drawn from the Senegal case. Firstly, for co-creation to be
successful, planning is absolutely key, in order to manage cultural differences and meet the expectations of all parties involved within the process. Secondly, it is essential that the group of companies contains the right competencies, and that the stakeholders are prepared for co-creation, i.e. that
they are prepared for collaborating on an integrated solution involving their individual products. And
finally, it has become evident that co-creation takes time as it must be based on a deep level of trust
in competences, which is built up over time. Moreover, it requires deep engagement in the process.
Complex Cleantech Solutions
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___________________________________________________________________________________________

As was illustrated in the introduction to the solution-based co-creation method in section 1.5., the
final step is implementation. The aim of this phase is to ensure further development and implementation of the draft projects. Hence, the implementation phase encompasses both the process
after co-creation and the actual implementation of projects. As has been experienced with the other
phases, the lines between co-creation and implementation are also blurred, especially as implementation entails the process leading up to signing a contract as well. Hence, the challenges and dilemmas faced in this phase are similar to those previously described. No one specific dilemma has been
established, but the following two challenges have been identified. Firstly, facilitating the last part
of the process and handing it over to the group of companies, and secondly, the delicate process of
financing and tenders. The first challenge reflects the fact that moving from engaging in a co-creation process to actually constructing a proposal and signing a contract is a long process which
must be handled with care. Ideally, CLEAN imagined that the group of Danish companies would take
over at this point of the solution-based co-creation method, but in reality, this has not been entirely
possible. Although this is the last phase, there is still a long way to go, and experience has shown
that there are still many elements which can cause the project to end before it has even begun.
Therefore, there is still a great need for facilitation between the parties in this phase, and the Danish
group needs continued support to move the project forward. However, the further one progresses
into the implementation phase, the more the Danish group takes over the process of leading the
project. The second challenge is closely related to the issues with financing which were described
with regard to the previous phase. That is, it was often found to be the case that the implementation
of a certain project lacked complete financing by the project owner. Therefore, co-financing had to
be found externally through development banks or other institutions, which caused projects to stagnate. Moreover, most countries have tendering processes when a project exceeds a certain value,
which again can be a discouragement for Danish companies to take the project opportunity further,
as the chances of success can be decreased by these processes.

long process, which must be handled with care, and there continues to remain a need for facilitation in this phase.
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Moving from co-creation to implementation is a challenging and
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Communication took place as a cross-cutting activity
throughout all phases of the solution-based co-creation
method. The aim of this activity was to broaden awareness
of the CCS project, to make the new information and methodology widely available and to ensure that others learn
from these experiences. Throughout the three years of the
CCS project, the results and descriptions of the different
phases were presented in approximately 70 articles, opinion pieces and even guest lectures. This was not only in
the Danish media, but also in those countries in which the
CCS case studies were located. That is, the CCS projects
received coverage in the Brazilian, Chinese, Indian, Italian,
Moroccan, Russian and Turkish media. Hence, communication activities were used in a strategic manner to inform
stakeholders across the globe, not only about the CCS
project, but also the strongholds within Danish cleantech
in general.

KEY POINTS / CONCLUSIONS
_______
•

Two main challenges when working with implementation: 1)
Facilitation towards the end of the project and establishing
the company lead, and 2) Financing and tendering

•

The results of the CCS project have been communicated
through various means on approximately 70 occasions.
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OF MITHI RIVER
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BACKGROUND
_______
Mumbai is one of the world’s largest cities with a population of approximately 20 million people. Just
as with many other mega cities around the world, unplanned urbanization and climate change have
provided a completely new set of challenges for the city and people of Mumbai. The city is faced with
a plethora of environmental challenges such as air pollution, waste management, water contamination, deforestation and varying monsoon patterns. Lack of planning, sustainable infrastructure and
rapid expansion of the urban area around Mumbai has further aggravated these challenges.

MITHI RIVER FLOODING:
_______
One of the most recent environmental disasters was the flooding of the Mithi River in June 2005.
The Mithi River, which runs through Mumbai, is a clear example of humans neglecting nature and
despite great efforts to improve the water quality in the Mithi, the river remains a major environmental challenge for Mumbai. The Mithi River runs through the City of Mumbai and is a confluence of
tailwater discharges from the Powai and Vihar lakes. From pristine origins in the lakes that provide
drinking water to the city of Mumbai, the Mithi River resembles an open sewer only a few kilometres
downstream, traversing through densely populated areas and industrial areas in the City of Mumbai
before finally meeting the Arabian Sea at Mahim Creek after travelling a total distance of about 18
km and with a catchment area of 7,295 ha. The Mithi, which means ‘sweet’, is a seasonal river and
rises during the monsoon season. The overflowing lakes also contribute to the river flow, which is
stopped by a dam at other times. The river is a natural drainage channel that carries excess water
during monsoons. However, water contamination is a big problem, mainly due to the presence of
slums and the discharge of industrial effluents.

» One of the most recent environmental disasters was the flooding
of the Mithi River in June 2005.

humans neglecting nature and despite great efforts to improve the
water quality in the Mithi, the river remains a major environmental
challenge for Mumbai.

«
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The Mithi River, which runs through Mumbai, is a clear example of
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The complexity associated with the Mithi River is further compounded by the fact that there are various domestic stakeholders associated with the river. Firstly, there are the two governing bodies: the
Mumbai Metropolitan Regional Development Authority (MMRDA) and the Municipal Corporation of
Greater Mumbai (MCGM). Apart from these, there are the state pollution control board, Mumbai Airport Authority, and private sector organizations etc. In order to have a more coordinated approach
to managing the river, a central coordinating agency called the Mithi River Protection and Development Authority (MRDPA) was established with operational control under the MMRDA.

ABOUT THE MMRDA:
_______
The Mumbai Metropolitan Region Development Authority, commonly abbreviated as the MMRDA,
is a body of the Government of Maharashtra that is responsible for the infrastructure development of the Mumbai Metropolitan Region. The MMRDA was set up on 26 January 1975 under the
Government of Maharashtra’s 1974 Mumbai Metropolitan Region Development Authority Act as an
apex body for the planning and co-ordination of development activities in the Region. The MMRDA
comprises 17 members and is chaired by the Minister for Urban Development in Maharashtra. It is
also the richest state-owned organization in India. Since its inception, the MMRDA has been engaged
in long-term planning, promoting new growth centres, implementing strategic projects and financing
infrastructure development. The Regional Plan provides a strategic framework for the MMR’s sustainable growth. The objective behind establishing the MMRDA was to make the MMR a destination
for economic activity by promoting infrastructure development and improving the quality of life.
The MMRDA prepares plans, formulates policies and programmes, implements projects and helps
in directing investment in the Region. The broad responsibilities of the Mumbai Metropolitan Region
Development Authority include:
•

Preparation of Regional Development Plans

•

Providing financial assistance for significant regional projects

•

Providing help to local authorities and their infrastructure projects

•

Coordinating execution of projects and/or schemes in the MMR

•

Restricting any activity that could adversely affect the appropriate development of the MMR, etc.
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In particular, it conceives, promotes and monitors the key projects for developing new growth centres and brings about improvements in sectors like transport, housing, water supply and the environment in the Region.
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» Out of the approximately 20

companies that participated in the
initial workshop with the MMRDA,
eight were found suitable and
were willing to participate in the
project.

«

PROCESS
_______
An initial meeting between CLEAN and the MMRDA was organized in June 2012 at which a general
presentation about Danish solutions within depollution and rehabilitation of water bodies was made.
A pertinent example of a successful project in Denmark was the Copenhagen harbour baths, in which
a heavily polluted and industrialized harbour was converted into a recreational area for the citizens
of Copenhagen. This example and experience was used as a starting point to engage in a dialogue
with the MMRDA. A mutual interest in collaborating on the Mithi River project was established between the MMRDA and CLEAN in order to bring Danish expertise to the fore in developing the Mithi
River. This also was the starting point in building a relationship with the MMRDA officials.
In April 2013, an MMRDA official was invited to Denmark to give a presentation to the Danish companies about the challenges associated with the Mithi River and to inform them about the ambitions
of the MMRDA. During this visit, the official was shown the latest technologies and solutions in the
water sector in Denmark and visits were made to various companies and projects. This period also
served as an ideal opportunity to build relationships and to align respective motivations.
As a follow up to the above visit, a Letter of Comfort was received from the MRDPA, officially
confirming their interest in working with CLEAN and the Danish group of companies on the Mithi
companies and defining the scope of work for the project in conjunction with the MMRDA had to be
carried out. Out of the approximately 20 companies that participated in the initial workshop with the
MMRDA, eight were found suitable and were willing to participate in the project. These companies
later entered into a Memorandum of Understanding conveying their interest in jointly collaborating
on the project.
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67

In September 2013, a joint workshop was conducted in Mumbai at which the various stakeholders
engaged with the issue of the Mithi River and the group of eight Danish companies participated to
discuss possible solutions and approaches to tackling the challenges of the Mithi River. This also included site visits for a day along the entire length of the river, starting from its source and continuing
to its mouth at Mahim Creek.
A series of workshops in Denmark were held to discuss and formulate a proposal. By this time, the
Danish group felt that it was better to be divided into two working groups; one focusing on technologies and the other focusing on consulting and master planning. Both groups, however, were interlinked. After several rounds of back and forth between the Danish groups and the MMRDA, the initial
proposal was submitted on 11 February 2014.
Even after the proposal was submitted, the MMRDA invited CLEAN and the technology companies
to give specific presentations on technical issues relating to decentralized wastewater treatment
equipment. However, there were still some misalignments/misunderstandings in respect of the
solution that was proposed, which was not acceptable to the MMRDA. Hence, a revised proposal was
submitted to the MMRDA on 26th Sept 2014.

MARKET ANALYSIS:
_______
There have been numerous studies and reports commissioned w.r.t the Mithi River, the main ones
being from the Indian Institute of Technology (IIT) Mumbai, the National Environmental Engineering
Research Institute (NEERI) and the Central Water and Power Research Station (CWPRS). These reports have acted as a guide for CLEAN and the Danish companies to understanding the problems in
detail. Furthermore, the Danish companies were taken for a site visit to see first-hand the condition
of the river from its source to its end. This very much aligned with the approach of the market analysis of moving from a macro to a micro level and focusing on the details at a project level. During
this analysis, the Danish group also engaged with and mapped the various stakeholders associated
with the Mithi River.
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These reports were presented to the Danish companies at the organizing and involvement stage and,
along with the presentation made by the MMRDA official in April 2013, served as an ideal starting
point for the Danish companies to define their respective interests and approach to this complex
challenge.
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RELATIONSHIP BUILDING:
_______
This is one of the most important and time-consuming activities in this entire project. However, the
significance of building relationships especially in India cannot be overemphasized. At every stage
of the Mithi River project, CLEAN along with the Danish companies have actively engaged in building
relations with the MMRDA. It must, however, be mentioned that even today the majority of goodwill
and the essence of a relationship rests with the individual rather than at an institutional level. The
risk of losing this relationship, however, is limited as the individual is not likely to move out of the
current organization. Furthermore, it may be added that with the success of the pilot project, the
relationship will most likely be very easily extended to the institutional level. In building relations
with authorities in India, a very good understanding of the prevailing business and social culture is
extremely important. One of the most important traits while doing business in India, especially with
a government agency, is patience. This virtue will hold one in good stead in the rather bureaucratic
but well-functioning system.

ORGANIZING AND INVOLVEMENT:
_______
The Mithi River project has attracted the largest number of companies in the CCS project, primarily
because companies consider it a unique opportunity to participate in a complex environment. This
has brought about a sense of collaboration amongst the participating companies. However, there
has been a lack of leadership from within the group and often it was felt that CLEAN as a facilitator
had to play the role of managing the interests of the various parties. There has been a clear distinction between the role of the consulting group and the technology group.

CO-CREATION
_______
Since 2012, CLEAN has facilitated a dialogue between the Indian authorities and Danish companies
ed in a workshop in Mumbai, where possible concrete solutions were discussed in collaboration
between the parties.
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During the workshop in 2013, the Danish companies undertook an extensive site visit along the Mithi
River and entered into weighty discussions with the key Indian stakeholders, including the Mumbai
Metropolitan Region Development Authority. Finally, they engaged in a co-creation process where a
possible holistic solution was discussed. The workshop was a significant step in the right direction
towards finding the right solution for the extensive problems affecting the Mithi River. CLEAN’s aim
has been to facilitate this opportunity, as the major environmental challenges around the world will
need systemic solutions instead of single technologies.
Both the Indian authorities and the Danish companies viewed the workshop as a success and as the
first step on the road to making the Mithi River clean again.

IMPLEMENTATION:
_______
Although the MMRDA has, in principal, given its approval for the pilot project, there remain some
technical issues that need sorting out before work can commence on the ground. This situation may
have been avoided if there had been an even more intensive co-creation process.

KEY LEARNINGS / CONCLUSIONS:
_______
The Mithi River project is indeed a unique opportunity for the Danish companies. If they are able to
succeed with the pilot project, it will surely be a very long term and prestigious opportunity for
them. However, for them to be successful in the long run, they will have to work very closely with
all the local stakeholders and be very comfortable with the local environment. This means that a
strong leadership role needs to be assumed at the earliest opportunity. CLEAN did appoint a leader
for the group. However, they proved to be not very effective and CLEAN had to maintain its position.
However, CLEAN cannot continue to the play that role and will need to pass it onto a company ideally
with a sound footing in and understanding of the Indian market.
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In a complex challenge such as the Mithi River, a holistic solution should include not only technologies and master planning, but also advising the local authorities on long-term solutions such as
citizen engagement, and awareness and capacity building for their local staff.
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» The Mithi River project is indeed a unique

opportunity for the Danish companies. If they
are able to succeed with the pilot project, it
will surely be a very long term and prestigious
opportunity for them.

«
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CHAPTER 3:
EVALUATION AND OUTCOME
OF THE PROJECT
THE COMPETITIVENESS
AMPLIFICATION MODEL
The CCS project has received wide acceptance from a variety of stakeholders both from within
Denmark and from abroad. As one of the foremost projects in promoting a holistic approach
and engaging in solution-based co-creation to complex challenges, it has found acceptance as
an alternative to the traditional way of doing business, especially in an international setting. The
approach is considered especially significant given the rapid changes in the business environment
with regard to tackling complex projects. Even though, like all projects, this project has had its
share of challenges and dilemmas, most of which have been highlighted in the preceding section
of this report, the success of the methodology cannot be underestimated.
Using the overall experience of the project, the project team has developed a generic model
aimed at enhancing the competitiveness of Danish business, and not least the cleantech sector,
by increasing the ‘Pull’ for Danish solutions in the international market. The model, named ‘The
Competitiveness Amplification Model’, is based upon four main elements: ‘Pull’, ‘Analyze’, ‘Organize’ and ‘Co-create’ and uses ‘Danish Cleantech’ as its input and ‘Increased Global Competitiveness’ as its output. The model is replicable across industries and sectors.
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» As one of the foremost projects in promoting a holistic ap-

proach and engaging in solution-based co-creation to complex
challenges, the CCS project has found acceptance as an alternative
to the traditional way of doing business, especially in an international setting.

«
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At the outset, the model assumes a certain level of ‘Pull’, albeit weak or negligible, for a product
or a solution and then goes through a continuous process of constantly enhancing this ‘Pull’ until it
becomes self-sustaining. The first step requires a varied level of analysis, which could start from a
macro level and lead to a micro level depending upon the degree of pull. Typically, a weak pull would
mean starting at the macro level and progressing to a micro level once pull has been increased.
The second element of the model is to gather together the stakeholders that will be engaged in
creating the solution with the aim of becoming more organized and thereby efficient as a group. This
involves identifying and engaging all the stakeholders, having multilateral dialogues and building robust relationships. Once again, the level of the existing ‘Pull’ will determine the extent of organizing
required.
Finally, the level of becoming organized as a group will feed into the level of the co-creation of a sustainable solution. The thinking here is that a solution that has been developed through an engaged
dialogue involving all the stakeholders will be longer lasting and be able to compete technologically
and commercially against other traditional solutions. This success will consequently generate a
stronger ‘Pull’.

GENERAL ASSUMPTIONS ABOUT THE MARKET CONDITIONS
SURROUNDING THE COMPETITIVENESS AMPLIFICATION MODEL
_______
The following are the general assumptions present when using the Competitiveness Amplification
Model to amplify the pull for Danish cleantech.
•

The global cleantech industry is increasingly competitive.

•

Cleantech challenges of a complex nature exists.

•

There is a basic awareness of Danish cleantech on the global market.

•

Increased pull will lead to increased business opportunities for Danish cleantech.

•

There is a clear owner of the cleantech challenge, which will most likely be a public authority.

•

Integrated solutions are more sustainable than single technologies => The integrated solution will consist
and which will be sustainable as a result of triple helix actors being involved.
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of both technologies and a vision & capacity building element, which will have a long-term societal impact
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THE COMPETITIVENESS
AMPLIFICATION MODEL
_______

THE COMPLETE
MODEL ILLUSTRATED
The Elements of the Competitiveness Amplification Model
_______
Input and Output

The model is a process model and thus has an input and an output. The input gets amplified to
generate a stronger output. As can be seen in the illustration of the model, the input is ‘Danish
Cleantech’ and the output is ‘Increased Competitiveness Globally’.
The input, ‘Danish Cleantech’, is based on an understanding that the Danish track record within
cleantech, which is built upon a history of focusing on the environment on a political and other levels,
has caused a network of strong Danish cleantech stakeholders to exist. That is, Danish Cleantech is
defined as strong, competitive Danish competencies within cleantech. These consist of technologies,
know-how, consultancies and vision makers, research institutions and political stakeholders. All in
all, Danish Cleantech as the input for the Competitiveness Amplification Model comprises nationally
competitive cleantech stakeholders.
Complex Cleantech Solutions
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The output is ‘Increased Competitiveness Globally’. That is, as ‘Danish Cleantech’ goes through the
Competitiveness Amplification Model, the competitiveness of the sector will increase. This is defined as a larger global share of the complex cleantech challenges market. Moreover, innovation is
created through working with integrated solutions, that is, co-creation and increased pull for Danish
cleantech will ultimately increase competitiveness on a global scale.
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INCREASED
COMPETITIVENESS
GOLBALLY

Pull

Analyze

Organize

DANISH
CLEANTECH

Co-create

P ul l

A n al y ze

O rg a ni

ze

Co-cre

ate

Implications for Future Work
_______
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The various levels and measurement parameters presented above for each of the elements are only pointers
in an attempt to quantify the four elements, namely, ‘Pull’, ‘Analyze’, ‘Organize’ and ‘Co-create’. Users of this
model can easily define their own set of levels and criteria based upon individual needs and situations. The model
will still be relevant.
The model is intended to be widely adopted by any organization looking to increase pull for its products and
services.
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Pull

Definition
Pull is defined as the demand for Danish cleantech solutions from the
global cleantech market.

5

Pull

4

Analyze

3

2
1

Assumptions
•
•
•
•
•

Knowledge of Danish cleantech will increase the pull for Danish
integrated solutions
Pull has to be created, that is, it will not happen by itself
It is easier to push a product than to create a pull for an integrated
solution.
Pull is customer driven
A basic pull for Danish cleantech already exists

Organize

Co-create

Levels
The levels of pull range from 1 to 5, where 1 is the point at which 80 –
100 % of the marketing budget is spent on a particular market, but it
only represents 0-20 % of the total business turnover. The assumption
is that the knowledge of Danish cleantech will increase pull, and therefore minimize the need to spend resources on marketing. Hence, as pull
from that market is increased, less will be spent on direct marketing,
but the percentage of the market in the total business turnover will
increase.

Analyze
Definition
Analyze is defined as analyzing a specific market for the opportunities
within cleantech. The preliminary market analysis will always follow a
pull from the specific market.

Pull
Analyze

domly.
An analysis will be conducted when approaching a new market.
Danish cleantech stakeholders have the capacity and competencies to conduct and implement a market analysis.

Levels
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The levels of analysis go from 1 to 5. The levels represent the process
of going from a macro level to a micro level of analysis. This implies
that as the pull is being amplified, the project opportunity will become
more specific, which in turn will make the market analysis more focused.

Co-create

4

•
•

5

The market is predefined by the pull and will never be chosen ran-

2
1

•

3

Assumptions

Organize
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Organize
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Definition
Organize is defined as identifying and involving stakeholders on both
sides, that is in Denmark and in the specific market in question. It also
entails building a relationship between all these stakeholders which is
based on three main elements, namely, coordination, trust and efficiency.

Pull
Analyze

Assumptions
•
•
•
•
•

There is a real interest in collaboration from all parties.
Relationships will most likely start at an individual level, but should
move to an institutional level.
Engagement should move from a bilateral to a multilateral level.
Trust must be established for organization to increase.
The tighter the organization, the easier the project coordination
and efficiency will be.

1
2

Co-create

Organize

3
4

5

Levels
The levels of organize go from 1 to 5, and represent the development
from being a loosely organized group to a tightly organized group. As
it is assumed that the more tightly the group is organized, the more
efficient the work will be, the levels represent the time it takes to reach
the target set at the beginning of the process. That is, level 1 represents
the point at which the time to reaching the target is 80 – 100 % overtime, i.e. from what was anticipated, as the group at this point is loosely
organized, and so on.

Co-create
Definition
Co-creation is defined as the process in which the partners of the group
generate an integrated solution in collaboration with each other and in
collaboration with the project owners.

Pull
Analyze

•
•
•

2
1

3

Co-created solutions are more sustainable than single technologies.
Agreement that the Danish and the local partner will jointly create
integrated solutions.
All parties will have an equal say in the co-creation process.
Co-creation will have a positive effect on pull.

4

•

5

Assumptions

1
2

Co-create

Organize

3

4
5

The levels go from 1 to 5. As it is assumed that an integrated solution
created through co-creation is more sustainable than single technologies, the levels represent the percentage by which the integrated solution will exceed the product life cycle of a standard single technology
solution. That is, as the process of co-creation becomes more robust by
moving up the levels, the percentage by which the integrated solutions
exceed the normal product life cycle increases.
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CHAPTER 4:
CONCLUSION
Throughout this report, key conclusions from the different activities of the project have been
presented and this section will summarize the most important findings from the project and
will provide a simple list of recommendations. Along with the ‘Competitiveness Amplification
Model’, these user-friendly recommendations will serve as the toolbox for working with the
solution-based co-creation methodology in the future. Another useful product from the project
is the ‘Global Cleantech Report’. This report serves as a guide for Danish business desirous of
analyzing new markets, identifying complex opportunities for their business and commencing
the analysis phase of the ‘Competitiveness Amplification Model’.

THE CONCLUSIONS FROM THE CCS PROJECT
_______
CCS has been a unique, bold and visionary project, especially in the wake of the rapidly evolving global business environment and the necessity for Danish businesses to be internationally
competitive. As with any project, the CCS had to continually adapt to a dynamic external environment, which meant using the CCS blueprint as a base and applying it to the real world. This
made the project not only exciting, but also practical. It is impossible to predict all the changing
conditions however, the project team has unceasingly adapted to and worked with these changing conditions and is proud to present the ‘Competitiveness Amplification Model’.
A significant portion of the project is dedicated to building relationships in foreign markets. Relationships that are strong enough to bring opportunities to Danish business in a fast, sure, transparent and legitimate manner and to endure prospective competition. The markets with complex
cleantech challenges are very often different from Danish markets. These differences arise due
Complex Cleantech Solutions

to a combination of factors such as local culture, bureaucracy, finance, lack of technology and
infrastructure, education level and communication thus making it time and resource consuming
for a new entrant to address such complex opportunities.
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» As with any project, the CCS had to continually adapt
to a dynamic external environment, which meant using
the CCS blueprint as a base and applying it to the real
world. This made the project not only exciting, but also
practical.

«

Often organizations are faced with the dilemma of
whether to invest in relationships with a long-term view
as against immediate benefits. Building relationships is
often a permanent and continuous process. In general, working on relationships is a long-term endeavor,
if not which will certainly require investment of time
and resources, but which in turn offers an even greater
reward in the end. The success of a project will among
other factors rely heavily on the analysis phase to identify, to select and to collaborate with the right partners. Very often, it is a likeminded partner with similar
motivations that can contribute to the success of the
project.
Another feature of the project was to gauge and generate interest from the Danish companies especially
from the SME sector to commit their resources and
their participation in addressing complex opportunities
in unexplored foreign markets. The complexities and
challenges mentioned above are a strong argument for
the Danish companies, in particular the SMEs and those
having limited experience in new market to collaborate
together to not only combine their technologies but
also their experience to overcome the challenges.

local side identified and engaged, organizations should
aim to enter the delicate yet paramount process of
co-creating the solution. It is now that companies, in
many case even competing businesses collaborate by
sharing their trade and business secrets and open up
to each other.
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With all key stakeholders, from both the Danish and the
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The aim of this phase is for the companies to be innovative and propose a solution to the challenge; a
custom made solution that is unique, cost effective, synergistic, sustainable and eventually competitive. Danish SMEs are not necessarily used to working with solution-based, co-creation and are more
risk averse than their larger counterparts. This hesitance is largely driven by resource constraints
and solution based co-creation can be highly resource intensive unless managed by a facilitator, ideally an NGO. One of the ways to mitigate this hesitance is to bring the SME on board along with larger
and more international Danish companies in order to boost the confidence and risk-taking ability of
the SME. The SMEs that participated in this project are certainly the more ambitious ones and it is
hoped that this report will motivate many more SMEs to emulate the example set by their peers.

WORKING WITH SOLUTION-BASED CO-CREATION IN THE FUTURE
_______
During the course of the project CLEAN has identified certain gaps in the Danish value chain. These
gaps could be broadly elaborated as:
•

Technological: When working with solution based co-creation, it is imperative to cover all the
relevant technologies to propose a holistic solution. Many Danish SMEs use the relatively niche
domestic market as a starting point and hence there are many areas that remain uncovered. An
example is the hydropower or geothermal sector both of which are virtually absent in Denmark
but could prove useful in many countries that are looking for a diverse energy portfolio. To
mitigate such situations Danish companies could collaborate with Norwegian companies that
are very strong in the hydropower sector or Icelandic companies that are very strong in the
geothermal sector. With this approach of cross border SME collaborations, there is immense
opportunity to jointly address third markets.

•

Competencies: Managers of Danish SMEs and to a great extent even their larger counterparts
lack the necessary skills and knowledge to develop and negotiate business in a complex foreign
setting when compared to their international counterparts. It is completely understandable that
it is not possible for the majority of SMEs of any country to be ready to tackle the challenges
of a new market. However, for Danish SMEs to overcome this hurdle they have to be better
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equipped. In such a situation, a facilitating organization with an international team or a group of
Danish companies can play a major role in filling this gap.
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•

Financing solution: In most markets that the project team has managed to access, the lack of
finances has been a major obstacle. Most developing countries have huge environmental opportunities but lack adequate finances to implement high-end Danish solutions. On the contrary
it was been noticed that other European countries are more comprehensive in providing grants
and loans as compared to the Danish options which primarily revolve around DANIDA, EKF and
IFU. Thus, it is extremely pertinent to develop new financing mechanisms by understanding the
strategy, structure and tools used by other developed countries.

Addressing the gaps in the value chain and using the solution-based co-creation methodology, will enhance Danish
businesses’ share of the global market. The ‘Competitiveness
Amplification Model’ is an excellent tool towards this end.

The above-mentioned gap are critical and by addressing them and when combined with the solution-based co-creation methodology, it is expected that Danish business will be in a position to
capture additional share of the global market. The outcome of the CCS project was to create the
‘Competitiveness Amplification Model’ as a tool for working with the solution-based co-creation
methodology. Some key considerations for Danish cleantech companies to keep in mind while working with the ‘Competitiveness Amplification Model’ are:

1.

Significant demand for solution: There is indeed a strong demand for environmental solutions
in all parts of the world and especially so in developing countries. High growth rates and unplanned urbanization have led to complex environmental challenges in many countries that
Complex Cleantech Solutions

also lack resources or capabilities.
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2.

Financing is a key factor: In almost all cases, financing will be an issue and should be considered
at the earliest. Some of these countries have multiple schemes for financing whereas the less
developed one expect financing to be part of the package, in which case it is important to bring
in the finances.

3.

Cities Authorities are the ideal level: Implementing and monitoring agencies are the right level
for companies to work with, as they are the main problem owners and provide direct access
to projects. Officials from such agencies are also working on the ground and hence are able to
contribute to the co-creation process.

4.

NGO’s role as a Facilitator: An NGO is well positioned to open doors and establishes a network.
This is much difficult even for a large MNC that is often bracketed with other commercial organization from other countries, thus making access to opportunities extremely competitive.
Thus, an NGO, which is viewed as a non-governmental entity with no commercial interest, and
with the flexibility and independency to operate and take decisions on its own, can be a big
advantage. NGOs can increase the size of the pie and enable collaboration across industries.
This is relevant not only from the point of view of international clients (cities etc.), but also
for Danish companies, who consider the NGO as a neutral platform from which they benefit
significantly and which is an ideal platform to lead the group.

5.

Co-Creation: Co-creation can be a difficult and delicate message to convey. Neither the companies nor the clients see the immediate benefits from such a process. The companies want business opportunities at the earliest and the clients want solutions immediately. Thus, they look
for immediate results and sometimes miss the long-term picture. Both however appreciate the
long-term benefits and see the academic benefits of such as exercise

6.

Local content is necessary: Although the clients recognize the need to have latest technologies
by importing them, they also simultaneously want to build capacities and would like to include
as much local content as possible. This is of course highly relevant also for the Danish companies which are entering new markets and do not have much experience in these markets. They
can thus benefit greatly from the local expertise.
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7.

Triple-Helix collaboration: In comparison to other countries, Denmark has a strong culture of
collaboration amongst the private, public and knowledge sector, which is often needed, yet
lacking in other countries. This aspect should be used as a strength and companies when approaching new markets should not hesitated in involving the public and knowledge sector and
vice versa.
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THE TEN RECOMMENDATIONS FOR WORKING WITH THE
COMPETITIVENESS AMPLIFICATION MODEL
_______
A quick and user-friendly guide to work with the ‘Competitiveness Amplification Model’ is as follows:

1.

Identify the right challenge aligned with your overall strategy.

2. Identify the right stakeholder (ideally an implementing agency).
3. Build a relationship with the agency while developing a champion.
4. Engage with an NGO to act as a facilitator.
5. Build a consortium, or group of stakeholders, to provide a holistic solution including
capacity building.
6. Consider financing options.
7.

Co-create a solution between the Danish group and local stakeholders.

8. Demonstrate both short + long-term solutions simultaneously through pilot projects.
9. Foster a culture of open innovation and collaboration in your organization.
10. Be flexible with regard to foreign cultures.
Even while the CCS project was underway, there has been a strong interest, especially from international cities, in adopting this methodology in order to solve their urban challenges. The findings from
the project culminating into the ‘Competitiveness Amplification Model’ aimed at increasing the pull
for Danish solutions should be widely available and applied for the benefit of the Danish business
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community.
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About the Danish Industry Foundation
The Danish Industry Foundation is an engaged philanthropic foundation, which purpose is to support and
e n h a n c e t h e c o m p e t i t i v e n e s s o f t h e D a n i s h i n d u s t r y. T h i s
p u r p o s e i s p u r s u e d t h ro u g h t h e d e ve lo p m e n t a n d s u p p o r t
of i n n ova t i ve, i n s p i r a t i o n a l a n d e c o n o m i c a l ly s u st a i n a b le
projects and initiatives that strengthen the competitiveness of the Danish industry and business.
C o n n e c t t h r o u g h : w w w. i n d u s t r i e n s f o n d . d k

About CLEAN
CLEAN is a green cluster organization in
Denmark with more than 170 members from the entire
c le a n t e c h e c o - s y s t e m , i n c l u d i n g c o m p a n i e s , k n o w l e d g e
i n s t i t u t i o n s a n d p u b l i c a u t h o r i t i e s . We f a c i l i t a t e p a r t nerships, drive projects, boost innovation and entreprene u r s h i p, s u p po r t i nt e r n a t i o n a li s a t i o n a nd m u c h mo re t o
achieve our goal of generating green growth and innovation in Denmark.
C o n n e c t t h r o u g h : w w w. c l e a n c l u s t e r. d k
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