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Climate Entrepreneurs

WWF is the initiator of GlobalFOCUS. WWFs aim is that young,  
smart students shall find new solutions to our global resource  
allocation problems. The ambition is that GlobalFOCUS will in time 
grow and develop into a self-sustaining project.

”�The world needs leadership – and we should all ask ourselves 
how we can contribute to solving climate change on a global 
scale, as individual citizens as well as in our professional lives. 
We need to develop strategies to fundamentally change our 
policies and our economy. Mahatma Gandhi urged us to be the 
change we want to see in the world. When it comes to the cli-
mate crisis, this will not suffice – we must also mass-produce 
and spread globally the change we want to see.”

Jakob Rutqvist, Global Project Leader, GlobalFOCUS



At GlobalFOCUS we concentrate on the possibilities that come 

with the transformation to a climate friendly world, and we are 

guided by the vision of sustainable development as a source of 

inspiration rather than problems. During the coming years we will 

work intensively to put climate change on top of the agenda and 

to spread knowledge about new solutions and ideas that can help 

form a non-fossil future. We will also work hard to create new  

interesting alliances in the subject of climate change solutions, 

and make sure that the perspective is global.
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”�I say the debate is over. 
We know the science, 
we see the threat, and 
the time for action is 
now.”

Arnold Schwarzenegger  
(Governor of California)

Zhengrong Shi, the richest person in mainland China, has a private fortune of more 
than two billion dollars. He amassed this fortune in six years, by selling solar cells. 
Zhengrong founded Suntech Power in 2001; by 2004 it was one of the top ten manu-
facturers in the world. The following year, Suntech became the world’s third largest 
solar cell manufacturer, with a total production capacity of 300MW. This growth has 
resulted in a market capitalization of seven billion dollars and, of course, global dis-
tribution of Suntech Power’s climate technology. 

Tulsi Tanti is one of India’s most successful businessmen. He earned his fortune 
with Suzlon Energy, the wind turbine manufacturer and complete wind energy so-
lutions company that he founded in 1995. He started out with 20 employees; today 
Suzlon is one of the top five wind turbine suppliers in the world, with almost 3GW 
installed capacity and 13,000 employees. 

Zhengrong Shi and Tulsi Tanti represent a new type of entrepreneur whose im-
portance will only increase in the coming years. These entrepreneurs develop and 
deploy innovations that offer solutions to the world’s greatest challenges. These so-
lutions will carry our world into a new, low-carbon era – we call these amazing people 
climate entrepreneurs.

This report focuses on climate and energy challenges from a solutions perspec-
tive. Following a long period of discussion and debate, researchers, politicians, and 
businesses now agree on the need for action – but very little is happening in terms 
of concrete implementation. The next step is to move from science to solutions. Na-
turally, research on climate change needs to continue; however, politicians, business 
leaders, government officials, and entrepreneurs must realise that the time has come 
to develop and deploy solutions in large scale. 

The world needs leadership – and we should all ask ourselves how we can contri-
bute to solving these problems on a global scale, as individual citizens as well as in 
our professional lives. We need to develop strategies to fundamentally change our 
policies and our economy. 

Mahatma Gandhi urged us to be the change we want to see in the world. When it 
comes to the climate crisis, this will not suffice – we must also mass-produce and 
spread globally the change we want to see. 

Preface
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The purpose of the GlobalFOCUS climate entrepreneurs project is to accelerate the transition from  
a fossil-fuel based economy to a low-carbon economy. The project highlights winners in this transi-
tion, the climate entrepreneurs who make the low-carbon future possible, and discusses how these 
entrepreneurs can be supported by the surrounding society. The objectives with this report has been:

• �to identify and present twelve world-leading climate entrepreneurs and their low-carbon  
innovations

• �to map out ideas and proposals for faster development, diffusion, and deployment of climate  
technology globally

The companies presented in this report were selected by a panel of technology, innovation, and 
market experts in China, India, and Sweden. The twelve companies was selected based on their 
climate innovations, in particular based upon the potential of those innovations to reduce green-
house gas emissions on a global scale. 

The twelve companies can be divided into five different sectors: Energy Production, Energy  
Efficiency, Construction, Transportation, and System Innovations. The collective potential green-
house gas emission reductions (given a set of assumptions on market penetration and share) are 
600 million tons of carbon dioxide annually. This is equal to the total combined annual emissions 
of Australia, Argentina, and Belgium.1 

1	 WRI (2008)

Executive summary
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Air to Air
Climate benefit: -28 MtCO2/yr
Business: Energy efficiency
Summary: R eHydrator – technology that 
reduces energy consumption in new and 
existing HVAC systems

Absolicon
Climate benefit: -9 MtCO2/yr
Business: Energy production
Summary: S olar8 – solar energy system 
that, for the same level of energy produc-
tion, uses only 1/10 solar cells compared 
to conventional solutions

Capital Cooling
Climate benefit: -36 MtCO2/yr
Business: System innovation
Summary: Systems for large-scale produc-
tion and distribution of district cooling, up 
to ten times more efficient than conventi-
onal cooling technology – and which can 
also deliver district heating

Ecoera
Climate benefit: -169 MtCO2/yr
Business: Energy production
Summary: BIOAGRO – a system that 
enables conversion of agricultural residues 
into Agropellet, a cheap and carbon-
neutral source of energy

Morphic
Climate benefit: -12 MtCO2/yr
Business: Energy production and system 
innovation
Summary: C ost effective production of 
flow plates for fuel cells and an innova-
tive system for decentralized renewable 
energy production

NordIQ
Climate benefit: -89 MtCO2/yr
Business: Energy efficiency
Summary: A control system for real-time 
energy-balanced heating for buildings that 
through intelligent control makes energy 
consumption more efficient

Parans Solar Lightning
Climate benefit: -59 MtCO2/yr
Business: Construction
Summary: P roducts that can lead natural 
light into buildings and reduce the energy 
needed for lighting and cooling

Picoterm
Climate benefit: Impossible to estimate
Business: Transport and system innovation
Summary: Stack-free thermoacoustics; 
technology that in the future might re-
place the combustion engine and radically 
reduce global demand for fossil fuels

REHACT
Climate benefit: -95 MtCO2/yr
Business: Construction and  
energy efficiency
Summary: IVS – an intelligent heating 
system, based on new heat exchanger 
technology, which in an energy efficient 
manner take care of heating, cooling and 
ventilation in buildings

SkyCab
Climate benefit: Climate friendly travels
Business: Transportation
Summary: Personal Rapid Transit – a new 
way to travel, independent of fossil fuels 
and ready to meet the transportation 
needs of the future

Svensk Rökgasenergi
Climate benefit: -94 MtCO2/yr
Business: Energy production and  
energy efficiency
Summary: Three innovations that enable 
utilization of large amounts of energy that 
are today wasted in energy production, 
industry and shipping

Vertical Wind
Climate benefit: -11 MtCO2/yr 
Business: Energy production
Summary: Vertical wind turbines that  
use a new generator technology  
to enable cost-effective  
energy production

The Companies
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The path forward for…
In collaboration with a large number of relevant 
parties, our working group has considered innova-
tion systems, export, and institutional frameworks 
that matter to the everyday activities of climate en-
trepreneurs. We did this in order to identify barriers 
and opportunities for innovators and to formulate 
proposals for how policy makers can move ahead 
toward a new low-carbon economy and climate-
friendly society.

…  P O L I T I C I A N S

• � Design strategies for transitioning to smart low-
carbon solutions by phasing out fossil-based tech-
nology – in collaboration with businesses and 
other organisations – and with a global perspec-
tive in mind. 

• � These strategies call for specific, long-term climate 
technology goals with quantifiable and measura-
ble annual targets for numbers of businesses crea-
ted and magnitude of exported emission reduc-
tions. To reach these targets, a well-funded centre 
for climate entrepreneurs should be created – a 
public programme supporting research and deve-
lopment, commercialization, deployment, and ex-
port. The centre will tie together all existing forms 
of support and coordinate one-stop-shopping 
for climate entrepreneurs. Centre employees will 
proactively seek out climate entrepreneurs and 
offer them help with the innovation, commercia-
lization, and export processes. Four funds, with 
considerable financial resources, will be part of the 
centre and give support in all four focus areas.

• � Policy makers and public authorities will interact 
continuously with the centre, in order to deter-
mine how legislation and regulation best be de-
veloped to support the new low-carbon economy 
transition. The government will promote forma-
tion of similar centres in other nations, as well as 
promote an international network of climate en-
trepreneurs.

• � Public funds should support construction of cli-
mate innovation zones where low-carbon inno-

vations can be demonstrated in systems and help 
new technology to reach the market faster.

• � The climate challenge is not just, or mainly, an en-
vironmental issue, but a matter of fundamental 
importance throughout the political arena. There-
fore, a climate ministry is called for. The climate 
minister would be responsible for coordinating 
climate policy among all government departments 
and for safeguarding a coherent and effective ap-
proach. 

• � Climate change has to be handled as a long-term 
and strategic task within all political fields, but 
most importantly in all commitments regarding 
innovation, trade, enterprise, energy, research 
and development, export and infrastructure. 

• � Low-carbon innovation needs to be supported 
on the supply side but also on the demand side, 
through public procurement programmes and 
public construction investments with climate 
innovation quotas. Public-private technology 
procurement programmes should 
be promoted so as to 
involve the private 
sector and 
expand the 
market. 
Another 
way to 
promote 
new tech-
nologies 
is through 
feed in tariffs, 
in use in Germany 
since 2004 and now being 
introduced in several other 
countries. 

• � The technological lock-in of 
inefficient, fossil-dependent 
systems must be broken. 
This cannot be accom-
plished by consult-
ing only the 

Summary of recommen­
dations to politicians:

Goals for commercializing •	
climate technology and for 
export of low-carbon inno-
vations

Establish a center for climate •	
entrepreneurship with sub-
stantial financial resources

Financial support for climate •	
innovation zones

Elect a minister for climate •	
change with coordination 
responsibilities

Create support for low-•	
carbon innovations from  
the demand side using public 
procurement, public works 
and economical incentives

Phase out fossil-intensive tech-•	
nology using laws, standards 
and regulations

A big commitment to energy •	
efficiency and energy pro-
ductivity

Make sure export policies  •	
and the framework for inter-
national investments support 
a sustainable development 
globally
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big actors, who offer traditional solutions, when 
planning official investments. This means that 
supporting technology innovation requires finan-
cial innovation, to allow clusters of solutions to 
be realised as system solutions, especially within 
energy, construction, and transportation.  

• � Traditional climate-damaging technology should 
be phased out with the implementation of new 
legislation and regulation, especially where cli-
mate-friendly solutions are more cost-efficient 
and new investment has a quick payback. Where 
climate-friendly technology is not yet competi-
tive, dynamic policy measures are needed to en-
courage the transition and to build up economies 
of scale.

 � with fossil fuel technology must be internalised1 
and borne by that technology, without exceptions 
based on special interests. Consumers need in-
formation to make climate friendly and rational 
choices. Specific climate labelling should be re-
quired for all products where relevant. 

• � Major investments are needed to promote energy 
efficiency and to completely end any further fund-
ing or expansion of fossil-fuel based energy pro-
duction worldwide. Increasing fossil production 
capacity is unacceptable; more than half of the 
energy produced today is wasted and is not being 
used to meet energy needs at the end user.2 New 
technology can make the use of energy radically 
more effective and increase energy productivity. 

• � Export policies and the financial regulatory frame-
work should be adjusted to guarantee internation-
al support for climate-smart development – not 
the opposite. Government-controlled pension 
funds, export support, and official export loan fa-
cilities should be used to support the transition 
to a low carbon world, not to spread and support 
fossil-dependent technology. 

• � Climate change poses one of humanity’s greatest 
challenges. More resources are needed to meet 
this challenge. For nations, devoting percentages, 
rather than a fraction of a percent, of GDP to the 
transition to the low-carbon society should be ob-
vious.

1	�T he price of fossil energy and technology does not reflect their true costs. 
External costs need to be internalised. A tax or cap and trade system serve to 
internalise climate impact.  

2	 Gardner, Prugh et al., (2008), p. 80

• � The focus will need to be system-wide, not piece-
meal or marginal. New investments as well as 

existing solutions need to be transformed 
within many sectors, especially en-

ergy. Climate efficiency must be a 
natural part of societal and eco-

nomic systems, rather than 
being reduced to a matter 

of individual consumer 
involvement.

•  Well-functioning 
markets need a ratio-
nal system of rules 
and institutions suited 
to handling failures 
within the market. Ex-

ternal costs associated  

©  S i l e n s e  /  i s to ckph    oto s
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”�Companies that persist in treating climate change solely as a corpo­
rate social responsibility issue, rather than a business problem, 
will risk the greatest consequences. Of course, a company’s climate 
policies will be affected by stakeholder expectations and standards 
for social responsibility. But the effects of climate on companies’ 
operations are now so tangible and certain that the issue is best 
addressed with the tools of the strategist, not the philantropist” 

Michael E Porter, Forest L Reinhardt,  
Harvard Business Review, okt 07

… b u sin   e ss  e s

• � The third industrial revolution has already started 
and has sustainability at centre stage. Fossil-de-
pendent technologies will be replaced by greener 
solutions. Infrastructure will be modernised, and 
our buildings and transportation systems will be 
improved. Linear resource flows with input, pro-
cess, and waste will be replaced by cyclical flows, 
which are more respectful of natural resources and 
climate impact. For businesses, these changes will 
pose new challenges and present new opportuni-
ties. Businesses hoping to survive the transition 
to a low-carbon economy have to start preparing 
strategy and operations now.

• � For a business, managing the transition mainly in-
volves: 1) Minimising the emissions of greenhouse 
gases through the whole chain from suppliers to 
customers, not least to avoid future difficulties 
with internalized costs, legislation, and regulation. 
2) Transforming or modifying own products and 
services, in order to maintain competitive power 
and ensure demand in the future market. Manu-

facturing and operating costs for fossil-intensive 
products and services will increase throughout 
the transition to the low-carbon economy. Fossil-
dependent products will also become less and less 
compatible with the surrounding technological 
and institutional context. There are today great 
opportunities for lowering climate impact while 
at the same time increasing margins, profitability 
and radically reducing future risks. 

• � Low-carbon, climate-friendly innovations should 
be the strategic focus and be incorporated into all 
main activities and the core business. If some area 
of activity is not compatible with the low-carbon 
economy, a change must be initiated. Any number 
of fascinating ways of embarking on this change 
can be found among the climate entrepreneurs 
emerging all over the world today. The climate ef-
ficiency offered by the innovative companies pre-
sented in this report should serve as an indicator 
of what shareholders, investors, regulators, and 
the market will soon demand.

Summary of recommen­
dations to businesses:

Accept that status quo is not •	
an option

View climate adjustment of •	
operations as a long-term 
strategic issue

Climate adjust products and •	
services

Climate adjust operations•	

Invest in low-carbon inno-•	
vation

Aim for vertical sustainability •	
through the complete value 
chain
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Introduction
require change. Wasteful lifestyles and technology 
need to undergo radical change. Unfortunately, and 
unnecessarily, such change is often perceived as ne-
gative rather than positive.  

But meeting the climate challenge and transitio-
ning to the low-carbon economy means creating a 
better – more just – society, realising visions of a 
society with a higher standard of living through a 
smarter economy. Progress requires change. It is our 
hope that this GlobalFOCUS report will contribute 
to generating hope and optimism as well as a de-
mand for the transition to a fossil-free future. After 
you’ve read this report, please ask yourself how you 
– educationally, professionally, and as a member of 
the civil society – can contribute toward the sustai-
nable global future we want.

The first step toward solving the climate problem 
lay in identifying it. This was accomplished by re-
searchers worldwide. The average global tempera-
ture has increased by 0.8˚C in the last 150 years; 
moreover, most of this increase has come in the 
last 50 years. Eleven of the past twelve years are the 
warmest since 1850, when reliable records began; 
and this is beyond doubt due to human interference 
with the climate.8 

The second step will be to focus on solutions and 
discuss opportunities, transitioning, and breakth-
roughs, rather than focusing on difficulties and pro-
blems. The process leading to this report identified, 
not only twelve world leading climate entrepreneurs, 
but numerous concrete proposals for how policyma-
kers and businesses can support the transition to 
the low-carbon economy. These proposals are pre-
sented throughout this report. 

GlobalFOCUS selected these twelve climate en-
trepreneurs by studying a pool of hundreds of busi-
nesses. We compiled a short-list of fifty companies 
and reduced this to nineteen. Following expert eva-
luation of these companies’ global climate potential 
and the possibilities for large-scale implementation 
of their products, we determined the final list of 
twelve climate entrepreneurs with the biggest po-
tential to reduce global greenhouse gas emissions.

8	S cientific American (2007), p. 66

Several nations and regions claim to want to take 
the lead in fighting climate change. Within Euro-

pe, Great Britain, Germany, and the Nordic countri-
es are prominent. In the United States, California 
stands out. Japan has clearly shown leadership in 
Asia with a 40 billion dollar commitment to low-
carbon innovation investments both domestically 
and abroad. New Zealand is at the cutting edge with 
a 2025 renewable energy target of 90%.1 So far, per-
haps the most ambitious nation of all is Costa Rica, 
which aspires to become completely climate neutral 
by 2021.2

In almost every nation, certain political parties, 
municipalities, cities, and leaders in private indu-
stry aspire to move ahead and lead on climate ac-
tion and the transition to the low-carbon economy.3 
However, if a single nation, region, or corporation 
truly wishes to make a significant contribution, the 
effort must be measured globally. If the EU meets 
the target of reducing greenhouse gas emissions by 
20% by 2020, this will save the equivalent of one bil-
lion tons of carbon dioxide.4 Within the same time 
period, emissions from China and India are projec-
ted to increase by more than three billion tons.5 An 
effective climate policy must keep a global perspec-
tive and focus on how to spread emission reduction 
opportunities and lessons learned, globally. The cli-
mate challenge will only be manageable if attractive 
visions of a low-carbon society and successful tech-
nology are developed and spread globally.

In order to meet the climate challenge while in-
creasing the standard of living for the three billion 
people around the world living in poverty,6 and of-
fer the additional three billion the globe will need 
to support by 2050 an adequate standard of living,7 
we need to actively help climate entrepreneurs to a 
dramatically different extent than we currently do. 

To be able to meet the challenges of climate 
change while at the same time building a better, 
smarter, and more attractive global society, will 

1	N ew Zealand Government (2007) & Carbon Finance (2008)
2	R euters (2007)
3	�S ources: The Climate Group (2006), ICLEI (http://www.iclei.org) & Mayors 

Climate Protection Center (http://www.usmayors.org/climateprotection)
4	E uropean Environment Agency, Greenhouse gas data viewer
5	EIA  Reference Case. Source: WRI (2008)
6	 World Bank, PovcalNet
7	UN  World Population Prospects
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All twelve companies featured in this report are Swe-
dish, but GlobalFOCUS are currently in the process 
of initiating similar projects in several other countri-
es around the world. If 12 Swedish companies have 

the potential to reduce global carbon dioxide emis-
sions with 600 million tons; imagine what’s possible 
for thousands of companies globally.

S T E FA N  H E N N I N G S S O N  (Chair)  
Programme Director Climate Change, WWF, Sweden	

A n i l  K  G u pta   
Chair in Entrepreneurship, Indian Institute of Management, India. Co-ordinator, SRISTI (Society for 
Research and Initiatives for Sustainable Technologies  and Institutions), India. Executive Vice Chair, 
National Innovations Foundation, India.

G öran    B roman      
Professor, Mechanical Engineering, Blekinge Institute of Technology, Sweden. 

James     S hi   
Secretary General, Sweden China Development Council.

M ats   L e i j o n 
Professor of Electricity, Uppsala University. President, Energy Potential Investment, Sweden. 

Ola   A lte  r å  
State Secretary to the Minister of Enterprise and Energy, Sweden. 

P ete   r  E kma   n  
Business Development and Innovations Manager, ALMI Stockholm, Sweden. 

R olf   M ölle   r  
Managing Director, Senior Architect, Swedesign Connection. Visiting Professor,  Architecture and 
Urban Planning, Beijing University of Technology, China.  

T o mas    K å be  r ge  r  
Director General, Swedish Energy Agency. President, Svebio, Swedish Bioenergy Association. Ad-
junct Professor, International Institute for Industrial Environmental Economics at Lund University, 
Sweden. 

Expert panel members:

Globa l F o c u s  –  1 2  C l i m a t e  E n t r e p r e n e u r s �INTRO      D UCTION      11



Since the mid-nineteenth century, burning fossil 
fuels has resulted in 1,100 billion tons of carbon 

dioxide emitted into the atmosphere.1 For the past 
150 years, our atmosphere has been used as a gigan-
tic open sewer, and as if it could absorb unlimited 
quantities of pollution. Recently, we discovered we 
were wrong to assume we could not affect the cli-
matic system. With this mistake, we have brought 
about the first anthropogenic global climate change 
in history. Scientific consensus on this is virtually 
unanimous, and the scientific community is calling 
for forceful, rapid, and global action.  

The most famous scientific body in this context 
is the UN Intergovernmental Panel on Climate 
Change (IPCC), which received the 2007 Nobel Peace 
Prize and whose Fourth Assessment Report covers 
six years of research on climate change in collabo-
ration with 130 nations. In total, 800 authors were 
involved, and the report was reviewed by more than 
2 500 experts.2 The conclusions reached by the IPCC 
are supported by all major national academies of 
sciences.3 Further, a 2004 review of 928 scientific ar-
ticles dealing with climate change, found no articles 
opposing the consensus view.4 Those of us who are 
not scientists can discuss details out of curiosity re-
garding this or that, but when it comes to choosing 
strategies for action, rational individuals should let 
the scientific consensus inform their choice. 

Given the powerful message from the scientific 
community, all the attention climate change has re-
ceived in the last few years, and the fact that the 
majority of the global population is in fact worried 
about the effects of climate change – one might as-
sume that the transition to the low-carbon society 
is already well underway. That policies, corporations, 
and lifestyles are changing and emissions are drop-
ping. Unfortunately, this is not the case.  

1	IPCC  (2007a), p. 253
2	  http://www.ipcc.ch
3	�I ncluding: Chinese Academy of Sciences (China), Académie des Sciences (France), 

Deutsche Akademie der Naturforscher (Germany), Indian National Science 
Academy (India), Science Council of Japan (Japan), Russian Academy of Sciences 
(Russia), Royal Society (Great Britain), National Academy of Sciences (USA). 
Source: National Academies (2007)

4	O reskes (2005)

The graph below shows the projected global emis-
sions in three different scenarios, from the Interna-
tional Energy Agency (IEA), the US Energy Infor-
mation Administration (EIA), and the IPCC. They all 
show roughly what can be expected unless radical 
measures are taken now to transition from fossil 
technology to climate innovations. 

Global emissions in three scenarios
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As shown in this report, the technologies required 
for climate-friendly energy generation and  con-
sumption already exist. Despite this, fossil energy 
is still subsidised at 200-300 billion dollars per year, 
while renewable energy only receives a fraction, 33 
billion dollars per year. If fossil subsidies were eli-
minated, global climate pollution would be cut by 
1.8 billion tons per year, according to the United Na-
tions Environment Programme.5

These financial resources could instead be used to 
support sustainable energy systems and new clima-
te technology. The world needs massive support for 
climate entrepreneurs like the twelve presented in 
this report, not further exploitation of fossil struc-
tures that cannot meet global standard-of-living de-
mands without jeopardising our environment and 
climate. 

Obviously, the transition to the low-carbon eco-
nomy needs to be considered from a global perspec-
tive.  On the one hand, developed economies have 
the highest per capita emissions by far (although 
this is true for those consuming vast amounts of re-
sources, in general, i.e., for well-to-do people in poor 

5	�NE F (2004), p. 13, Greenpeace (2005), p. 8, WRI (2008) & World Business 
Council for Sustainable Development (2008b) & Stern Review (2006), p. 355

“�Speed is irrelevant  
if you are going  
in the wrong direction”

� Mahatma Gandhi

The climate transition so far
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nations, too). On the other, the greatest increases 
in emissions come from developing nations, and 
will continue to do so for the foreseeable future. The 
goal of a sustainable global society must be to deve-
lop societal and technological systems that offer the 
global population a high standard of living without 
threatening the common base for our existence. So-
lutions need to meet needs without creating mas-
sive climate change. In other words; the wealthy 
must radically cut their per capita emissions, in a 
way that can be leveraged globally, and at the same 
time help develop and implement climate-friendly 
solutions that enable the poor people of the world 
to increase their standard of living.

So far, the climate debate has focused on mar-
ginal changes to fundamentally unsustainable sys-
tems – as opposed to a discussion of how to recon-
ceptualise and construct these entire systems to 
meet future demand. Today, there are 26 so-called 
mega-cities in the world (cities with more than ten 
million inhabitants).6 Cities are responsible for 75 % 

6	�C itypopulation: The Principal Agglomerations of the World, http://www.citypopu-
lation.de, 2007-09-30

Källa (UN World Population Prospects)
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of global energy use and 80 % of total greenhouse 
gas emissions.7 By the year 2025, more than ten 
hyper-cities (cities with over 20 million inhabitants) 
will exist in Asia alone, and the urban population 
within China will be greater than 900 million.8

Global population is at the same time rapidly 
increasing. By 2030, we will reach 8.3 billion, with 
three-fifths residing in cities. If these 8 billion 
people were all to use the same infrastructure as the 
contemporary developed world, adopt as inefficient 
lifestyles, and consume the same amount of energy 
and products per capita, there is no way for us to 
meet our climate targets. We do not need change on 
the margin. We need new and efficient infrastruc-
ture, smarter transportation and communications, 
renewable energy, global political leadership, new 
financial frameworks, and an economy that is radi-
cally less resource intensive than the one of today.

7	UN  Habitat (2007)
8	P eoples Daily (2004) & Asia Times Online (2006)
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To achieve long-term climate stabilisation, we have 
to move from the current fossil-dependent econ-
omy (where, on average, it takes 80 grams of fos-
sil fuel to generate one dollar of economic value), 
to a low-carbon economy, with a carbon intensity 
of maximum a few grams per dollar, by 2100. Cur-
rently, fossil fuels provide four-fifths of all energy in 
the global economy. This fraction must eventually 
be cut down to only a few percent.1 Only through 
innovation and entrepreneurship, supported by po-
litical leadership, will this transition to a low-carbon 
economy be possible.

The world is finally taking the climate issue seri-
ously, and many want to contribute to solving this 
problem. Many initiatives are being implemented 
internationally to reduce emissions, but the pro-
cess of achieving a broad and thorough transition 
towards a low-carbon economy has barely begun.

1	 Gardner, Prugh et al., (2008), p. 25 & s. 76
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Renewable energy 23%Conventional energy 77%
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Many initiatives are being implemented internationally to reduce emissions, but the process  
of achieving a broad and thorough transition towards a low-carbon economy has barely begun.

©  D i va N i r 4 a  /  i S to ck  P h oto s
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Low-carbon visions
“�If you do not change 
direction, you may 
end up where you are 
heading”

Lao Tzu

2006 and 2007 will go down in history as the time 
when consensus regarding climate change spread 
beyond the scientific community. The stage is now 
set for taking the next step and problem solvers 
have to be put in focus. First, we need a vision of 
a sustainable world; we need to conceptualise and 
visualise what we want the fossil-free society to look 
like.

All humans living today have the opportunity to 
play a part in one of the most exciting periods in 
the history of humanity. By the end of the century, 
we will have transitioned to a low-carbon future, 
whether proactively or by reactionary adaptation in 
response to excessive climate change. 

Meeting the climate challenge is not just about 
stopping global warming; it is also very much about 
seeing and taking advantage of the opportunities 
to make progress on any number of sustainability 
goals. Through global collaboration, we can create a 
future where lives are improved — more comforta-
ble, fuller — a world where we use resources wisely 
and where energy and well-being can be offered to 
all without this at the same time threatening the 
future of humanity. This report demonstrates that 
this future exists not only in our dreams — it is 
here with us in the real world, today. To a large ex-
tent the technology, ideas, and solutions we need to 
transition already exist. And more are being inven-
ted daily. What we need now is determination, lead-
ership, courage and a strong commitment from all 
members of our society. We cannot be satisfied with 
simply surviving the climate challenge. We need to 
create a better, more just, sustainable global future. 

Our economies and our relationship with natu-
ral resources are essentially linear in the sense that 
what nature gives us eventually becomes nothing 
but waste. Less than 1% of the material used for 
production still exists as a valuable resource in the 
economy after six months (the rest of it is labelled 
garbage).1 This kind of linear system can only work 
in a world with a small population or in one where 
only a small part of a bigger population uses a great 
deal of resources, and the rest use hardly anything 
at all. But in a modern sustainable society, the use 

1	 Gardner, Prugh et al., (2008), p. 32 f.

of natural resources must be both fair and efficient. 
This can be accomplished, without compromising 
our standard of living, by becoming more efficient. 
By using resources in cyclical flows instead of linear 
flows, we can achieve better conditions without 
compromising our climate. We also need to keep 
an open mind toward new ways of doing things and 
new products to fit our needs. In order for low-car-
bon innovations to be able to compete with fossil 
systems, we need to start thinking in terms of func-
tionality rather than in terms of products. 

Access to energy is the key to both economic and 
social global development.  Therefore, transitioning 
to renewable energy and greater energy efficiency 
are key in creating a sustainable future. There are 
massive resources of renewable energy, and new 
innovations for putting these to use are constantly 
under development and being deployed.  But we 
need a greater commitment to transforming the glo-
bal energy sector. In 2007, the US government spent 
as much on renewable energy during the entire year 
as it did in one day on the war in Iraq.2

Annual global renewable energy resources, 
current utilization in parenthesis
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At the UN Climate Change Conference in Bali in 
2007, the German Chancellor Angela Merkel encou-
raged the world to implement a global emission tra-
ding system. Her proposal suggested an early phase 
in which emission credits would allow two tons per 

2	I bid., p. 85

Find more inspiration  
and low-carbon visions at:
http://www.WorldChanging.com
http://www.TED.com
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person per year, but called for a long-term zero-
emissions target. If implemented today this system 
would require an immediate 80% emission cut for 
Europeans and a 90% cut for Americans.3 

This sort of thinking, which focuses on what 
the world needs rather than a narrow minded idea 
on what can be achieved “realistically”, should be a 
starting point when formulating new climate stra-
tegies. We must keep in mind that it is among po-
licy makers, at universities, and in businesses that 
the solutions and influence for implementing these 
low-carbon visions in large scale can be found – and 
not on the level of every individual. If our ambition 
is to transition from a fossil economy and society 
to a low-carbon future within the next few decades, 
we have to seriously commit now to developing, de-
ploying, and diffusing climate innovations. 

A recent report showed that by greening the eco-
nomy, over 4 million sustainable jobs can be created 
in the U.S. alone in the next 30 years. What are we 
waiting for?4

3	I nternational Herald Tribune (2007)
4	�T he United States Conference of Mayors and the Mayors Climate Protection 

Center (2008)
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Many claim to be optimists when it comes to 
technology, believing in the capability of 

smart solutions and innovations to eventually mi-
tigate climate change. An adequate transition would 
mean that the world would no longer risk a situa-
tion of extreme climate change with devastating 
consequences.1 To manage this preferred transition, 
global emissions must begin to drop within the next 
seven to ten years, followed by a 50-85 % reduction 
by the year 2050.2 For developed and fossil-depen-
dent economies, this means reductions of up to 90% 
in the coming 40 years.3 Uncertainty about dange-
rous climate change should be mentioned. Natural 
feedbacks responding to the global temperature 
increase may kick in and further amplify warming. 
To be on the safer side, some say we may have to 
reduce emissions as far as to zero, by 2050.4

Unfortunately, many who call themselves tech-
nology optimists use the term as an excuse for their 
inaction in the face of climate change; they refer to 
technology which does not yet exist, instead of fo-
cusing on methods for deploying existing solutions. 
More research is, of course, important, but as this 
report shows with abundance; what we mainly need 
now is implementation – we need to develop new 
ways of deploying and diffusing existing techno-
logy. 

Today there is a greater shortage of policies for 
deploying and spreading new technology than of 
actual technology. For new climate technology to 
compete against conventional systems, the new 
technology needs its own context. Without new 
knowledge and skills, reformed institutions, new 
legislation, modernised infrastructure, and changes 
in consumer habits, new low-carbon technology will 
not be able to replace the current fossil fuel based 
technology. 

The transition will occur on several different le-
vels (local, regional, national, and global) and will in-
volve a number of different kinds of actors. Measu-
res taken at “lower” levels should support measures 
at higher levels as much as possible and should be 

1	�R ead more about extreme climate change and positive feedback mechanisms: 
Lynas (2007), Roach (2007) & Steffen (2006)

2	IPCC  (2007c), p. 21
3	 WWF (2007), s. 34 ff. , Ses also IPCC (2007b) p. 791
4	 Guardian (2007)

planned accordingly. For instance, local and regio-
nal action should support national and global ac-
tion for maximum impact.  Within a corporation, 
the transition strategy should include not only in-
ternal operations and profitable investments, but 
also be tailored to support co-workers, customers, 
and suppliers in becoming more climate-friendly. 
One example of a corporation taking precisely this 
approach is Citigroup, one of the world’s largest fi-
nancial services companies. Over a ten year period, 
from 2007-2017, Citigroup will invest 50 billion dol-
lars in the low-carbon transition. Their plan inclu-
des changing their own activities as well as policies 
to help influence their customers and partners.5

W h at   is   cli   m at  e  t e c h nolo    g y ?

The European Commission defines “environmental 
technology” as: ”all technologies whose use is less en-
vironmentally harmful than relevant alternatives”.6 
A narrowing yields “all technologies whose use is 
less environmentally harmful for the climate than 
relevant alternatives”.7 This definition can be nar-
rowed further. This report defines “climate technol-
ogy” as all technologies with the potential to radical-
ly decrease emissions of greenhouse gases (meaning 
at least 5 million tons CO2-equivalents by 2020) by 
replacing or modifying already existing technology, 
or through new installations. In energy and trans-
portation technology, no fossil-dependent technol-
ogy counts as climate technology.

1 2  C li  m at  e  e nt  r e p r e n e u r s

The low-carbon transition will not be possible with-
out climate entrepreneurs spreading their innova-
tions worldwide. Our world is heading for a low-car-
bon era, and if people do not invent, commercialize 
and mass-produce solutions (and find markets for 
them) for handling this transition, we will not make 
progress, regardless of how ambitious our targets 
are. For this reason, GlobalFOCUS, together with 
a panel of technology, innovation, and market ex-
perts from Sweden, China, and India, has identified 

5	C itigroup (2007)
6	C ommission of the European Communities (2004), p. 2
7	�T his definition is used by the Swedish Environmental Protection Agency among 

others (2006), p. 4

Technology optimism
”�The good news is, we 
have everything we 
need now to respond 
to the challenge of 
global warming. We 
have all the techno­
logies we need, more 
are being developed, 
and as they become 
available and become 
more affordable when 
produced in scale, they 
will make it easier 
to respond. But we 
should not wait, we 
cannot wait, we must 
not wait. We have eve­
rything we need - save 
perhaps political will.”

Al Gore
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twelve of the most interesting climate entrepre-
neurs in Sweden, whose innovations can contribute 
to the transition toward a climate-friendly global 
society. Through our work, we want to emphasize 
the significance of maintaining a global perspective 
and explain why we believe that one of the most im-
portant initiatives a nation can take toward climate 
mitigation is to support climate entrepreneurship 
and deployment and export of low-carbon innova-
tions.

The twelve climate entrepreneurs presented in 
this report prove that technological solutions capa-
ble of handling the transition do exist, but that we 
must literally realise the potential in these innova-
tions. The time has come for a global wave of tech-
nology implementation, not only to lower emissions 
but to increase standards of living and to create jobs 
as well. 

Fundamental shifts in basic technology systems 
happen in certain periods and drive development 
forward. These periods or “waves of innovation” 
are noticeable when new innovations replace old 
systems and a major societal shift follows. We are 
now facing the sixth major wave of innovations; this 
wave will be based on sustainability breakthroughs 

in how we use energy and natural resources effi-
ciently and fairly. This wave of innovation is unique 
because for the first time in history, our survival is 
threatened by the technology that needs to be repla-
ced. There has never been a greater opportunity for 
entrepreneurs to make the world a better place — 
this is indeed a challenge worthy of our efforts.8

Climate entrepreneurs have the technology and 
the ideas. Now it is up to policy makers, investors, 
and business leaders to implement the necessary 
system changes. 

The main criteria by which the twelve climate entre-
preneurs were chosen were:

• � Products will generate greenhouse gas emission 
reductions on a global scale

• � Products are suitable for a global market

• � Company is ready for expansion and has a good 
strategy for reaching a global market

• � Products can be used in large-scale and spread 
quickly within a few years

8	 Gardner, Prugh et al., (2008), p. 43
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• � Certification and/or expert opinions support-
ing the company’s view of what the products can 
achieve

• �I nterest in exposure and attention as a role model 
in Swedish climate entrepreneurship

These criteria were used as a general guideline and 
exceptions were made in some cases because of out-
standing performance on some particular criteria. 

T otal     cli   m at  e  e f f e ct

In addition to analysing and presenting the twelve 
climate entrepreneurs, we have (when possible) ad-
ded estimates of the climate mitigation potential for 
the company’s products were they to be deployed 
globally and in large-scale. This estimate is not a 
scientific calculation (for simplicity, we have typi-
cally not used life cycle figures, for instance), but an 
indication of what is possible with new low-carbon 
innovations.  

We have typically used the European, US, and 
Chinese markets for these estimates, assuming a  
1.2 - 25 % market share. Using these assumptions, 
the twelve companies together have a climate po-
tential of 600 million tons of carbon dioxide emis-
sions reductions per year. This equals the combined 
annual emissions of Australia, Argentina and Bel-
gium.1

To calculate climate effect in terms of reduced 
emissions, different kinds of energy generation and 
adherent emission intensities have been used. Our 
estimates assume that coal-fired power is what is 
replaced on the margin. 

All markets used as examples do have a lot of coal 
to replace. In Europe, 28 %2 of the power generated 
comes from coal-fired plants, in the US the figure 
is 49 %,3 and in China it is 82 %.4 For coal emission 
intensities, we have used the following numbers;  
Europe: 835 gCO2/kWh,5 the US: 953 gCO2/kWh,6 
China: 1,200 gCO2/kWh.7 Electricity generated 
from oil or gas in a boiler or heat pump has been 
1	 WRI (2008)
2	 Directorate-General Energy and Transport (2007),p. 28
3	EIA  (2007b)
4	 Worldwatch Institute (2007c)
5	 Fortum (2006), p.30
6	EIA  (2000)
7	 Kobayashi (2007), p. 7

estimated at 300 gCO2/kWh.8 Electricity from die-
sel generators is estimated at 730 gCO2/kWh.9 For 
market penetration and share, estimates have been 
made based on how the technology can be imple-
mented and what the market looks like today.  Oth-
er statistics used are presented in conjunction with 
the relevant calculations. 

Estimates and projections may always be un-
certain or unrealistic, but what is really realistic 
in this context? Is it realistic to keep filling up our 
atmosphere with climate pollution until we reach a 
total climate collapse — or is it realistic to believe in 
the power of human determination, creativity, and 
our ability to cooperate in solving problems?

8	N ational Energy Foundation
9	 Davis (2004)
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Presentations of the 12 Climate Entrepreneurs
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SRE 42
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Hard facts
B U S I N E S S

Energy efficient HVAC (heating, venti-
lating and air conditioning) systems

S TA F F

One on fulltime and external consul-
tants on demand

T H E  C L I M AT E  I N N OVAT I O N

ReHydrator – technology that redu-
ces energy consumption in new and 
existing HVAC systems

C L I M AT E  E F F E C T

– 28 000 000 tons CO2/yr

O P E R AT I O N S  TO DAY

Air to Air Sweden AB has so far de-
veloped a generic prototype to prove 
that the technology shows expected 
theoretical proficiency. The company 
now focuses on manufacturing an 
application-based prototype/beta 
series using the patented technology 
and expects to launch a product on 
the international market in 2010

B AC K G RO U N D

Air to Air Sweden AB was founded 
in 2006, after having been run as a 
project since 2002 by the inventor, 
Johan Siverklev. The start-up was rea-
lized after contacts with organizations 
supporting entrepreneurs and after 
successful participation in innovation 
contests

F I N A N C I N G

The company was financed mainly 
with private money until 2006, even 
though smaller sums were received 
from different organizations which 
were used to prepare and file 
the patent and to build and test a 
prototype. External financers entered 
the company in 2006 through a risk 
capital group. Two venture capitalists 
became shareholders in the company 
in January 2007. More capital and 
strategic alliances will be brought in 
during 2008

Our climate innovation
int   r o d u ction   

Air to Air will market and develop a portfolio of Re-
Hydrator products. The products will reduce energy 
consumption by up to 70% and reduce the operating 
and maintenance cost of both new and already in-
stalled HVAC systems.

By using the physics of diffusion and steam pres-
sure to transfer water vapor and temperature bet-
ween two separate air streams, ReHydrator lowers 
the energy consumption in climate control systems 
as these now need less energy to dehumidify and 
cool/heat the air entering the building. ReHydrator 
is essentially a passive heat exchanger which uses 
a semi-permeable membrane rather than the metal 
separator found in conventional units. The mate-

rials used have been developed to maximize water 
vapor permeability and also have anti-bacterial pro-
perties. 

The technology can be used in several ways and 
implemented in an array of different systems. For 
example, ReHydrator can be used in a stand-alone 
fresh-air intake, in an integrated heat exchanger 
in a closed system air conditioner, as a module to 
increase energy efficiency in passenger transpor
tation, and to recycle energy in industrial proces-
ses. The passive functionality allows for retrofitting 
which increases the potential market. When com-
bined with a heat pump, the product becomes an 
energy efficient HVAC system.  

Air to Air Sweden

Moisture
exchange

Heat 
exchange

Illustration – Cooling

Exhaust air
indoor

Intake air
outdoor

Wall

Membrane

Intake air
indoor

Exhaust air
outdoor
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CEO, JOHAN SIVERKLEV 
T e l :  +46 708 57 52 17 
M a i l :  johan@air2air.se
W e b :  http://www.air2air.se

C L I M A T E  BE  N EF  I T S

Warm climates entail a large de-
mand for cooling, mainly for spa-
ces occupied by people, but also 
for other purposes. Improved li-
ving standards in many nations, 
along with rising temperatures, 
are rapidly increasing global use 
of AC. In China, where HVAC al-
ready consumes roughly 18% of 
the total energy supply, energy to 
power cooling systems is expected 
to increase dramatically in coming 
years.1

Measurements indicate that 
ReHydrator can reduce energy 
consumption by 50-60 % for coo-
ling in fresh air intake space. A 
standard AC system for an office 
or apartment has a cooling capa-
city of 3.5 kW, comparable to 1kW 
electric capacity (energy consu-
med). Saving 50% means saving 
0.5 kW or 2 kWh/day, if the unit 
runs 4 hours per day. Over the course of an entire 
year, this amounts to 730 kWh. 

Every year 63 million AC units are sold globally.2 
If 25% of these were to employ ReHydrator techno-
logy, the energy consumption would be cut by 5.7 
TWh. After five years, the annual savings would be 
28.5 TWh or 28 million tons carbon dioxide.3

1	S ee for example: UNDP (2007), p. 11 & Worldwatch Institute (2007)
2	A irconditioning Zone (2007) 
3	�T he average emissions for coal-fired power (996 gCO2/kWh) in the US, China, 

and Europe.

The future
How    will     R e H y d r ato   r  r e ac  h  
t h e  g lo  b al   m a r k e t ?

Our concept is based on partnerships and joint 
ventures with multinational corporations with 
established lines of production, distribution, and 
sales. We will target several market sectors in the 
development of our marketing strategy, since the 
product can be used within an assortment of app-
lications. Through collaborations with these large 
corporations, the product can quickly access sepa-
rate markets and expand globally. 

e x pansion       / e x po  r t  st  r at  e g Y

We are focusing on tropical climate markets in Asia 
and Australia, primarily in applications where Re-
Hydrator can work as an integrated part of an AC 
unit.

If 25% of those would use 
ReHydrator technology…
 

63 million 
AC-units are 
sold each year
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…total savings would 
amount to 28 million 
tons of CO2 /yr
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Hard facts
B U S I N E S S

Solar power

S TA F F

Five full timers and three thesis 
researchers

T H E  C L I M AT E  I N N OVAT I O N

Solar8 – solar power system that, for 
the same electricity production, uses 
only one tenth solar cells compared 
to conventional solar panels

C L I M AT E  E F F E C T

–– 9 000 000 tons of CO2/yr

O P E R AT I O N S  TO DAY

The company is located in Härnö-
sand, Sweden and is currently in the 
final stage of full-scale testing of the 
Solar8 system. 
 T he company is right now looking 
for locations for the first large-scale 
installations in Spain.

B AC K G RO U N D

Absolicon is a hiving off from the 
sawmill manufacturing company 
Logosol, and was created with the 
purpose of commercializing Swedish 
solar power research. The company 
is part of the Cleantech Demon-
stration Arena and cooperates with 
the solar energy research laboratory 
Lumicum and the solar energy school 
in Härnösand.

F I N A N C I N G

Absolicon has been founded with, 
essentially, ! 200 000 private money, 
revenues from consultancy services, 
! 38 000 and loans from public 
authorities and  
! 30 000 from the  
county administrative  
board. In spring 2008,  
the investment  
company Exoro  
Capital and the  
Swedish Energy  
Agency provided  
! 900 000 in  
venture capital and  
loans to the company.

Our climate innovation
int   r o d u ction   

Solar8 is a sun-tracking parabolic trough that fo-
cuses sunlight on water-cooled solar PV cells. In 
a PV system, these cells are the expensive compo-
nents, and Solar8 uses a tenth of the PV cells com-
pared to a conventional system to produce the same 
amount of power. The costs are cut further due to 
cheap materials and optimization of the production 
process. Solar8 makes it simple to harness the sun 
for electricity and heat. Most of the product can be 
manufactured in a simple mechanical workshop, in 
any nation. Therefore, Solar8 is a short-cut to rapid 
growth for the solar energy sector. 

The solution scales up with a good return on in-
vestment. In the subsidized markets in southern 
Europe, the system provides a 20% return on in-
vestment for the end user and a 50% contribution 
margin for the manufacturer. As the product adjusts 
to mass production, it will become profitable for en-
ergy production on the global level. The company 
aim is to cut the investment cost of solar power to 
one euro per watt, roughly one fourth of the cost 
today. 

Solar8 fits into the existing solar thermal market 
and can easily be implemented in current systems. 
The system is optimized for use where there is a de-
mand for both power and hot water. The hot water 
can be used primarily as domestic hot water in, for 
example, hotels or hospitals but can also be used for 
air conditioning – “solar cooling” – desalinization, 
or for industrial processes. The reflector technology 

can produce high temperatures, up to 200°C, which 
improves the efficiency of solar cooling and makes 
possible many industrial applications. 

cli   m at  e  b e n e f its 

Each square meter of mass-produced Solar8 genera-
tes 100 kWh electricity and 700 kWh heat per year, 
in sunny climates. With 996 gCO2/kWh1 for power 
and 300  gCO2/kWh2 for heat (e.g., oil or gas in a 
furnace or boiler, or a heat pump), Solar8 offers a 
lifetime reduction of 775 tons of carbon dioxide for 
a typical 100 m2 installation. The effective lifespan, 
once the embodied energy has been subtracted, is 
25 years.

1	�T he average emissions for coal-fired power (996 gCO2/kWh) in the US, China, 
and Europe.

2	N ational Energy Foundation

Absolicon Solar Concentrator AB

30 million m2 Solar8 would 
save approximately 9 million 
tons of CO2 /yr

Total savings under a life cycle 
(25yr) would be 225 million 
tons of CO2  
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Joakim Byström receiving an award  
from the Swedish king Carl XVI Gustaf
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CEO, Joakim Byström
T e l : �+46 611 26 888,  

+46 705 85 00 59
M a i l : joakim@Absolicon.se
W e b : http://www.Absolicon.se

Were Absolicon to install 30 million m2 Solar8 by 
2020, this would entail roughly 9 million tons of 
avoided carbon dioxide emissions annually. As so-
lar energy costs drop, the whole sector may grow 
rapidly and expansion of installed capacity, as well 
as climate benefits, will increase. 

The future
h ow   will     A b solicon        
r e ac  h  t h e  g lo  b al   m a r k e t ?

By exporting key components and by production th-
rough licensed manufacturing abroad. The product 
is designed to work in the global mass market and 
the strategy includes licensing. India is one poten-
tial market. In general the product has a strong ad-

vantage in a market where production  
is cheap and energy is expensive. 

e x pansion       / e x po  r t  st  r at  e g y

We have chosen to focus on Spain initially, 
which we consider to be the most advantageous 
market at present. Following Spain, we will approach 
other European markets and explore possibilities in 
China and India. Our first steps in new markets in-
volve finding distributors and installers.
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Hard facts
B U S I N E S S

District heating and cooling

S TA F F

Three full timers and two working 
50% for the company

T H E  C L I M AT E  I N N OVAT I O N

Systems for large-scale production and 
distribution of district cooling that are 
up to ten times more efficient than 
traditional cooling technology – and in 
addition can deliver district heating

C L I M AT E  E F F E C T

– 36 000 000 tons of CO2/yr

O P E R AT I O N S  TO DAY

CONSUL     TANCY     SER  V ICES    : Energy 
utilities, municipalities and real estate 
developers are offered services within 
strategic business development, 
operational business controlling, 
support, financial settlements and risk 
management
J OIN   T  V EN  T URES    : Customers are of-
fered a concept for developing of new 
business areas with technical turnkey 
solutions adjusted to local conditions
BUILD   , OPERA    T E , T RANSFER       

( BO T ) :  Using specific partners, Capital 
Cooling can assume responsibility 
for establishing new energy deals, 
including financing. A deal is developed 
using a team of professionals, and is 
then delivered to the customer when 
it’s fully built-up

B AC K G RO U N D

The company was formed in 2002 by 
five persons that had been active in 
the energy business for a long time.  
In a few years, the company has be-
come one of the pioneers within  
district cooling, and today employs 
some of the world’s leading experts  
in the industry

F I N A N C I N G

Capital Cooling has grown organically, 
but currently has a number of projects 
where partnerships are required to 
manage the expansion. The need for 
capital in BOT-projects is estimated at 
!30m the coming five years.

Our climate innovation
int   r o d u ction   

District cooling is a modern, climate-friendly option 
for large-scale production and distribution of coo-
ling. District cooling is produced centrally and is of-
ten based on natural cooling from the cold bottom 
water of lakes, ground water, rivers, the ocean, or 
from conversion of waste heat or bioenergy through 
absorption technology. District cooling is delivered 
to buildings via water at 6˚C in a closed, in-ground 
pipe system. After performing the cooling service, 
the energy content of the now 16˚C water can be re-
cycled for use in a district heating system to provide 
heat and domestic hot water.

The district cooling is delivered to a sub-station 
on the customer’s premises. This sub-station inclu-
des a heat exchanger which interfaces with both 
the energy company’s district cooling network and 
the building’s cooling distribution system. The sub-
station is much smaller than conventional cooling 
equipment and can readily be placed in secondary 
facilities such as basement space.   

District cooling is up to 10 times more efficient 
than conventional cooling technology.1 The main 
idea behind district cooling is to use local sources 
for cooling that would otherwise be wasted or not 
used, in order to offer the local market a competi-
tive and highly efficient alternative to conventional 
products. District cooling is an excellent option for 
shopping centers, hospitals, airports, and university 
and industrial campuses.

Globally, cooling needs are greater than heating 
needs. In Europe, roughly 40% of all commercial and 
institutional buildings are equipped with some kind 
of climate control for comfort cooling. In the US and 
Japan, this figure is about 80%, and the demand for 
cooling systems in nations like China and India is 
increasing rapidly. District cooling makes possible 
the large-scale leveraging of natural cooling and the 
delivery of this cooling in an energy efficient man-
ner. This entails major climate benefits.  

1	E coheatcool and Euroheat & Power (2005-2006b), p. 4

cli   m at  e  b e n e f its 

Decreasing energy consumption means lower car-
bon dioxide emissions and a smaller climate impact. 
In Stockholm, Sweden, Capital Cooling has construc-
ted systems for district cooling that have reduced 
emissions from 280 gCO2/kWh to 60 gCO2/kWh.2 
I Zuidas, Holland, their district cooling installation 
has reduced carbon dioxide emissions by 75 %.3

If district cooling were to expand to take 25% of 
the cooling market share in Europe, energy con-
sumption would fall by 50-60 TWh resulting in 42-
50 million tons less carbon dioxide released into the 
atmosphere each year.4

If Capital Cooling were to reach a 20% market share 
of district cooling markets of this size in Europe, the 
US, and China, they could deliver emissions reduc-
tions up to 36 million tons per year, as much as the 
sum of annual emissions in Croatia and Estonia.5

The future
How    will     C apital       C oolin     g  
r e ac  h  t h e  g lo  b al   m a r k e t ?

We already have projects underway in collaboration 
with major energy corporations in Europe. In order 
to effect a substantial expansion in China and India, 
we need long-term partnerships within the energy 
and finance sector in these nations. 

Our current goal is to be the market leader for 
deploying district cooling in Europe. We are also in-
terested in entering the US and Chinese markets in 
collaboration with industrial partners. 

2	E uroheat & Power (2006), p. 21
3	E coheatcool and Euroheat & Power (2005-2006b), p. 32
4	I bid, p. 4
5	 WRI (2008)

Capital Cooling Europe

If district heating would 
supply 25% of market 
demand in Europe… 

…energy savings 
would be 50-60 
TWh/yr

If Capital Cooling would take 
20% market share for such a 
production in Europe, USA 
and China – the delivered 
climate benefit would be up to 
36 million tons of CO2/yr

Total savings ~ 179m 
tons of  
CO

2/år

36m tons of CO
2/år
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CEO, Bengt Uusitalo
T e l : +46 84 59 96 43
M a i l : bengt.uusitalo@capitalcooling.se
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e x pansion       / e x po  r t  st  r at  e g Y

In order for us to expand rapidly, we need a distinct 
main strategy for entering new markets. Our prio-
rities include developing brand recognition, human 
resources and our structural capital, as well as esta-
blishing partnerships. 

The board of Capital Cooling

District cooling solution S TORA  G E . There are possibilities for storing cooling on a long- 
and short-term basis, both above and below ground, in order 
to balance the differences between supply and demand.

COMFOR     T  COOLIN      G . 

The air in the building’s 
ventilation system is  
cooled by the cold 
district cooling water.

SUB    S TAT ION   . District 
cooling is supplied to 
a sub station in the 
user’s premises.

BAC  K -UP  .  

Temporary back-up solutions.

SOURCIN       G .  Cooling can be obtained from many different 
sources e.g. free cooling through groundwater, lakes, waste
water, the air and waste incineration plants. Cooling may also 
be produced from waste heat from e.g. process industries.

DIS   T RIBU   T ION   .  District cooling is distributed as 6–16 ºC 
cold water to the premises in a closed and ground-laid 
piping system. The hot recirculated water can be recove-
red as heat.

COOLIN      G  PRODUC     T ION   .  The centralised 
production distributes the cold district 
cooling water in the distribution network.
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Hard facts
B U S I N E S S

Bioenergy

S TA F F

Two on fulltime and several part time 
employees

T H E  C L I M AT E  I N N OVAT I O N

BIOA  G RO  – a system that enable 
conversion of agricultural residues 
into agropellet – a cheap and carbon 
dioxide neutral energy source

C L I M AT E  E F F E C T

– 169 000 000 tons of CO2/yr

O P E R AT I O N S  TO DAY

Ecoera has its head office, with R&D, 
in Lidköping, Sweden, and a marketing 
office in Göteborg, Sweden. The  
company is today participating in  
the EU-project BIOAGRO, where  
the innovation is being tested full- 
scale. The system is now operational 
and is a solution for treatment and 
conversion of agricultural residues  
into a valuable and usable fuel.

B AC K G RO U N D

The company was started as an inno-
vation project at the Chalmers School 
of Entrepreneurship in 2006. Initially 
Ecoera was an idea based on research 
results from the Technical Research 
Institute of Sweden and a company, 
ÄFAB in Lidköping, Sweden. Primarily, 
however, it was actual customer de-
mand that lead to the founding of the 
company.

F I N A N C I N G

To a large extent Ecoera is customer 
financed, but especially in the early 
stages, grants were awarded by the 
regional innovation system and others. 
The company’s ability to settle deals 
has been critical for co-financing of 
public support.

Our climate innovation
int   r o d u ction   

Ecoera enables the use of agricultural waste products 
– resources otherwise not utilized – to produce 
agropellets that can be burned for energy using 
custom-designed combustion equipment. This fuel 
is thereby not competing with biomass for food. 
Analysing the chemical composition of local feed-
stocks available at each individual site enables the 
optimal blend, resulting in more efficient combus-
tion than separate treatment of each feedstock.

The technology is part of a complete system 
where the combustion equipment, developed by 
HOTAB, and the fuel mix made from waste biomass 
increase the potential amount of biomass available 
for pellet and subsequently bioheat and biopower 
production. Compared to wood, agro-waste biomass 
is more diverse in chemical composition and den-
sity; historically, this has made it harder to handle. 
Ecoera has solved three major problems associated 
with these feedstocks and created a complete solu-
tion that meets these challenges. The pellet manu-
facturing system itself is similar to those for pellets 
from forestry waste or other forestry products, but 
has the advantage of being deployable in regions 
where woody biomass is limited. 

Additives reduce such emissions as sulfur dioxide 
by up to 80%. Optimizing the blend of additives and 
raw materials – creating an optimized pellet formu-
la as it were – minimizes problems associated with 
ashes and strengthens the binding of compounds 
that otherwise pose combustion problems. The ba-
sic strength of this concept is that no matter which 
raw materials are available, with the aid of additives, 
the right pellet formula, and proper combustion 
technology, it is possible to turn a challenge into 
an opportunity. This challenge-turned-opportunity 
consists of converting large amounts of agro-waste 
(e.g., straw, husks, and chaff), that are currently left 
in piles or burned in the fields, to valuable fuel. 

Each ton of agropellets replaces 2.7 barrels of 
oil; one cubic meter of oil corresponds to, in energy 
terms, an amount of agropellets worth, roughly SEK 
1 000 on the Swedish market. This means agropel-

lets are ten times cheaper than oil.1 Waste biomass 
is essentially free. Along with partners, Ecoera are 
making it possible to leverage this resource with the 
aid of the all-in-one system, the BIOAGRO Trans-
former.

In lieu of completely new systems, another op-
tion is to retrofit existing systems. This is done by 
changing the matrix and mixer in order to make 
possible agropellet production. A system with mo-
dified combustion equipment can be enabled to 
produce biochar for carbon sequestration and agri-
cultural soil enhancement. By this, agro by-products 
can be used to harvest CO2 from the atmosphere. 
Additionally, the system can be equipped with a fi-
ber separation system for non-food crop fiber sepa-
ration. Thereby the woody biomass can be used for 
higher class pellet fuel and the fiber incorporated 
into e.g biocomposites. This can elevate the profit 
for the bioenergy farmers.

cli   m at  e  b e n e f its 

Estimates put the energy content of available agri-
cultural residue biomass in 16 European nations at 
471 TWh. If 10% of this potential were to be utilized 
with Ecoera technology, this would reduce carbon 
dioxide emissions by roughly 39 million tons.2

China generates 200 million tons agricultural resi-
due each year.3 Currently, due to lack of access to 
the correct technology, this resource is under-utili-
zed for energy production, despite the sustainable 
potential energy content of the biomass residue be-
ing estimated at 583 TWh.4 If Ecoera were to extract 

1	A t  $94/barrel
2	P ellets for Europe (2002), p. 65
3	 Grimm, Kilburg, Grassi, Lutter, Eppler (2002), p. 1446
4	�L i Junfeng, Hu Runqing, Song Yanqin, Shi Jingli, S.C. Bhattacharya and  

P. Abdul Salam (2005)

Ecoera

If 10% could be extracted using Ecoera’s 
technology the total emission reduction 
would be 169m tons of CO2/yr

Europe: 39 million tons of CO2

China: 70 million tons of CO2

USA: 60 million tons of CO2

Total savings 
potential:

EUROPE
471 TWh

USA
627 TWh

CHINA
583 TWh

P r e s e n t a t i o n s  o f  t h e  1 2  C l i m a t e  E n t r e p r e n e u r s  � Globa l F o c u s  –  1 2  C l i m a t e  E n t r e p r e n e u r s28



CEO, David Andersson
T e l : +46 703 80 54 10
Mail: david.andersson@ecoera.se
Web: http://www.ecoera.se

10% of this potential, this would reduce emissions 
by 70 million tons, annually.

In the US, dry agricultural biomass residue is es-
timated at 113 million tons, with an energy content 
of about 627 TWh. Extracting 10% of this potential 
would cut emissions of carbon dioxide by 60 million 
tons annually. 

Assuming a 10% market penetration by Ecoera, 
the total potential for emission reductions in these 
three regions is 169 million tons of carbon dioxide 
per year, about as much as Chile, Denmark, and Por-
tugal emit, together. 

The future
How    will     Eco   e r a  
r e ac  h  t h e  g lo  b al   m a r k e t ?

Each BIOAGRO-system is projected based on ex-
isting infrastructure at the customer site. Initial 
costs are determined by the number of feedstocks; 
a smaller subscription fee includes semi-annual re-
cipe monitoring and modification, and outcome me-
asurements. The costs vary according to conditions 
in each nation and access to local laboratories and 
analysis services.

The goal is to deploy BIOAGRO systems in col-
laboration with partners in several regions globally, 
starting in Europe, the US, China, and India. These 
systems will also serve as demonstration installa-
tions within their respective regions.  

e x pansion       / e x po  r t  st  r at  e g Y

Ecoera will focus on areas where there is little to no 
woody biomass and where the need for technology 
that can handle challenging fuels is the greatest. 
Currently Ecoera expect to have one larger BIOA-
GRO system up and running in 2009, and will aim 
to ramp up operations rapidly after that. Ecoera see 
an obvious market among public institutions such 
as schools and hospitals where decision makers can 
ensure progress toward climate-friendly energy. 
Other potential customers are smaller industries 
with access to their own byproducts.

Ecoera laboratory

David Andersson and  
Charlotta Ekman from Ecoera
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Hard facts
B U S I N E S S

Group of companies with multiple 
areas of operation within environme-
ntally friendly energy systems

S TA F F

In total about 170 employees

T H E  C L I M AT E  I N N OVAT I O N

Cost effective production of flow 
plates for fuel cells and an innovative 
system for decentralized renewable 
energy production

C L I M AT E  E F F E C T

– 12 000 000 tons of CO2/yr

O P E R AT I O N S  TO DAY

Morphics head office is located in 
Karlskoga, Sweden. The operational 
activity is carried out in Sweden in 
Karlskoga, Filipstad, Kristinehamn and 
Göteborg. International operations 
are today carried out in Patras, 
Greece,Lugano, Switzerland, Bologna, 
Italy and Tokyo, Japan

B AC K G RO U N D

The company was founded 1999 
in Karlskoga. The ambition was to 
develop and market technology 
that made high precision control of 
extreme dynamic forces possible, 
and thereby enable construction of 
components faster and cheaper than 
had been possible before. One area 
of application that was identified early 
was production of flow plates, the key 
component in fuel cells

F I N A N C I N G

The company’s activities have from 
the beginning been financed by priva-
te investors. From early on, public tra-
ding in the company stock was made 
possible by an unofficial offering. As 
the company developed, the number 
of shareholders grew, and bigger 
investors entered. Expansion by 
acquisition has been made possible 
through new issues. Today Morphic 
has around 22 000 owners, including 
several big international investors in 
Europe as well as in the USA

Our climate innovation
I nt  r o d u ction   

Morphic works on several different kinds of climate 
innovations, the most interesting of which includes 
the production of flow plates for fuel cells. Due to 
their long lifespan, negligible environmental impact, 
and superior energy exchange, fuel cells are a very 
promising low-carbon technology. Fuel cells can 
complement and replace fossil fuels and batteries in 
applications ranging from industries and buildings 
to vehicles and portable electronics.  

Fuel cell systems produce electricity by trans-
forming hydrogen so that it can react with oxygen. 
When hydrogen and oxygen react, large amounts of 
energy are released. This reaction takes place bet-
ween flow plates; these are one of the most critical 
and costly parts of a fuel cell system. The market 
looks for low flow plate production costs and for 
plates to conduct the fuel well. A new technology 
developed by Morphic makes it possible to manu-
facture these flow plates at much lower cost, much 
faster, and at higher quality. Instead of milling the 
flow fields in the plates, a pattern is created by expo-
sing the plates to a very high dynamic pressure for a 
fraction of a second. This method involves a number 
of advantages; the production time per plate is redu-
ced dramatically while the possibility of accomplish
ing significantly finer resolution details in the plate 
pattern contributes to a more efficient flow. 

Fuel cells have numerous applications one of 
which is the energy system Morphic has developed 
in-house. This system provides an entirely new way 
to convert, store, and use energy from renewable 
resources. The basic tenet of current electricity ge-
neration is that all power that is produced has to be 
used immediately; excess capacity cannot be stored. 
Wind power often provides intermittent power that 
depends on wind strengths and wind quality; in 
these cases, wind cannot provide base load power. 
Until now, no efficient method has existed for large-
scale storage of energy that would allow use during 
periods of low production.

Morphic has developed a system which includes 
a fuel-cell based energy converter which converts 
power from, for instance, a windmill into a fuel, 

such as hydrogen or methanol, through a chemical 
process. This fuel can be stored and then converted 
back to electricity with a fuel cell system. In addition 
to the fuel converter, the system includes proprie-
tary small and mid-sized, up to 500 kW, windmills. 

The advantages of the Morphic system include 
the ability to generate electricity locally at a cost 
determinable in advance and the opportunity to 
increase the output of existing renewable energy 
sources. In the first case, the systems provide sustai-
nable and cost-efficient alternatives to, for instance, 
off-grid diesel-powered generators. In the second 
case, the systems provide a capacity-increasing 
complement to existing renewable energy sources. 
By allowing for energy storage, the extraction rate 
is vastly improved, and a steady supply of power is 
made possible. 

C li  m at  e  B e n e f its 

The greatest climate potential rests in making fuel 
cells more competitive by the ability to deliver bet-
ter flow plates at lower cost. In use, fuel cells emit 
no pollution; the only byproducts are heat and wa-
ter. In addition, the efficiency is significantly higher 
than for conventional energy converters, roughly 
60%, compared to a combustion engines` 25%. 

The technology can replace fossil fuels in the 
transportation sector – which generates 5.6 billion 
tons of carbon dioxide annually.1 Should Morphic 
reach its goal of 50% of the global market for flow 
plates by 2012, they will play a major part in having 
fuel cell technology reach its full potential. The cli-
mate benefits created would be enormous. 

1	 WRI (2008)

Morphic Technologies

…12 million tons of CO2 
would be saved annually 
after 20 years
   

If 1 200 wind power stations using 
Morphic’s technology would be 
sold each year…
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Johannes Falk,  
Director of Investory Relations 
T e l : +46 706 76 73 93 
M a i l :  johannes.falk@morphic.se 
W e b : http://www.morphic.se

The developed energy system makes decentralized 
power production more attractive. Suppose sales of 
systems totaling 1 200 windmills per year averaging 
300 kW, i.e., with a total capacity of 0.24 GW, or 1.8% 
of the global market for new installations.2 Further, 
suppose these windmills produce 2 200 capacity 
hours per year and have a lifespan of 20 years. In 
the course of one life cycle, 24 000 windmills would 
be active and together reduce emissions by roughly 
12 million tons per year.3

The future
How    will     M O R P H I C  
r e ac  h  t h e  g lo  b al   m a r k e t ?

In 2008, we will start sales of our energy system to 
key customers. Applications include telecommuni-
cations hubs in inaccessible areas, back-up power for 

2	 Global Wind Energy council (2008)
3	�A ssumes diesel generators are replaced. These generators emit  

ca 730 gCO2/kWh. Source: Davis (2004)

hospitals and care centres, food storage, or industri-
es, as well as power for off-grid communities. 

Close to two billion people lack access to the grid, 
have unreliable supply, or rely entirely on local die-
sel generators. At Morphic, we will target these mar-
kets and offer climate-friendly electrification. 

e x pansion       / e x po  r t  st  r at  e g Y

Our energy system targets nations with poor grid 
infrastructure. We will announce our strategy for 
expansion and our priority segments and nations 
within the next year or two.

One important aspect of deploying the energy 
system is to combine developing environmentally-
friendly energy with developing living standards 
and democracy. Examples include aid projects that 
electrify important units in health care and food 
and water supplies. Our energy system can also be 
scaled to electrify other aspects in a community and 
support expansion of telecommunications and IP-
traffic. 

The founder of Morphic, Kurt Dahlberg,  
with a fuel cell car from Honda in the background

©
 M

o
rph




ic

Globa l F o c u s  –  1 2  C l i m a t e  E n t r e p r e n e u r s  �P  r e s e n t a t i o n s  o f  t h e  1 2  C l i m a t e  E n t r e p r e n e u r s 31



Hard facts
B U S I N E S S

Heating systems with focus on district 
and residential heating

S TA F F

Five fulltime staff

T H E  C L I M AT E  I N N OVAT I O N

A control system for real-time 
energy-balanced heating for buildings 
that make possible more efficient 
energy consumption

C L I M AT E  E F F E C T

– 89 000 000 tons of CO2/yr

O P E R AT I O N S  TO DAY

The company’s technology has been 
run and evaluated since early 2003 
with successful results. Now NordIQ 
focus on bringing products to the 
market

B AC K G RO U N D

NordIQ was founded in 1999 by 
Peter Gummérus and Matts Lindgren. 
Peter had worked within research and 
manufacture before, while Matts had 
been working with vehicle electronics 
and also successfully started and 
managed businesses. The first few 
years was spent on implementing 
Peters ideas in a control system bor-
rowed from the car industry. Between 
2003 and 2004 a pilot project was 
carried out with support from the 
Swedish Energy Agency. Evaluation of 
the project was made by the Swedish 
District Heating Association, and 
showed promising results – over 10% 
energy savings and 10°C increased 
cooling. After the evaluation, selling 
of district heating substations with 
smart controlling was started. Those 
substations were further evaluated by 
a third party, Telge Nät, and the results 
after one year were 23 % savings on 
heating and 14 % average savings on 
heating and hot water

F I N A N C I N G

Primarily private money, but also 
innovation support, conditioned loans 
and public grants

Our climate innovation
int   r o d u ction   

NordIQ Softcontrol is a control system for real-time 
energy-balanced heating for buildings. The system 
aims to deliver exactly the right amount of energy 
at each point in time to achieve the desired building 
temperature – normally this entails maintaining the 
energy balance in real-time. If not enough energy 
is supplied at a given moment, this leads to com-
plaints and a general tendency to turn up the heat. 
If too much is supplied, the excess heat is wasted. 
After a period of time, all variations will be above 
the tolerance level. A system that varies by 5˚C, say, 
will result in an indoor temperature of 20-25˚C, if 
the tolerance level is 20˚C. A system that varies by 
1˚C will yield 20-21˚C. All excess temperatures are 
losses that can be rectified with efficiency. 

In addition to optimizing the amount of energy, 
there is also a large potential for environmental as 
well as financial savings by using energy of the cor-
rect quality. For building heating needs, all energy 
sources above 21˚C are sufficient, in theory, while 
domestic hot water requires 55˚C. Lighting, compu-
ters, engines, etc., typically require electricity. Ener-
gy systems are optimized when high quality energy 
is not used unnecessarily. The world is full of waste 
heat, essentially free, financially as well as environ-
mentally speaking. Waste heat at 30˚C can be used 

for building heating but not much else. Therefore, 
there is an optimal way to use energy which consti-
tutes a target and theoretical limit for what can be 
achieved with a heating system, NordIQ Softcontrol 
adjusts energy use toward that optimal level. 
Consider the concrete example shown below. 
The home on the left uses 100 units of energy and 
the return temperature from the radiators is 41°C. 
The heat is supplied by district heating which can 
use waste heat from a refinery, down to ca 45°C. 
The remaining heat in the 45-degree warm water is 
wasted and flushed into the ocean. On the right, we 
see the same house after a NordIQ control system 
has been installed. By stabilizing the interior clima-
te, energy use has dropped by 17%. Cooling optimi-
zation has lowered the return temperature to 33°C. 
The refinery can now use the 45-degree water and 
the energy exchange is improved by 18 energy units. 
35 energy units have thus been saved for heating 
another home, and the heating capacity has been 
improved by 43%, while costs and carbon dioxide 
emissions have gone down.  

cli   m at  e  b e n e f its 

NordIQ Softcontrol can reduce energy consumption 
by 20% directly in all water-based systems and by an 
additional 20% if waste heat can be used to provide 
more of the remaining energy required. Carbon di-
oxide emissions can thus be cut by more than 40%. 

NordIQ

Sea

Heat
exchanger

82 C°

45 C°

Conventional 
substation

NordiQ
substation

43 C°

80 C°Refinery

100 Energy units

70 C°

41 C°

~~

Sea

82 C°

37 C° 35 C°

80 C°

83 Energy units 35 Energy units

33 C°
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~~ ~~Refinery
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In the US, residences and commercial buildings 
account for 38% of total energy consumption and 
2.2 billion tons of carbon dioxide annually. Heating 
represents 474 million tons.1 Deploying technology 
like NordIQ Softcontrol and assuming 20% emissi-
on cuts in 20% of the buildings and 40% cuts in 2%, 
the total carbon dioxide savings would be 23 million 
tons. 

In Europe, buildings are responsible for 40% of total 
carbon dioxide emissions, 1.6 billion tons.2 Residen-
ces and commercial buildings use on average 54.5% 
of the energy they consume for heating. 3 Using the 
same market penetration assumptions as above, 
NordIQ Softcontrol could cut 42 million tons of car-
bon dioxide in Europe. 

In China, buildings consume 31% of the energy 
produced resulting in 1.5 billion tons of carbon di-
oxide of which 510 million tons are due to heating.4 
Calculated in the same way as above, 24 million tons 
could be cut with NordIQ Softcontrol.
These three examples give a total annual climate be-
nefit of 89 million tons in carbon dioxide emission 
reductions, roughly the same as the sum of annual 
emissions from Norway and Sweden.5

1	�A rchitecture 2030 & IPCC (2007a), p.393 & WRI (2008) & EIA, ”Emissions of 
Greenhouse Gases Report”, EIA (2007)

2	EU  Observer (2007) & WRI (2008)
3	C ommission of the European Communities (2001), p. 5
4	UN DP (2007), p. 11 & IPCC (2007a), p. 393 & WRI (2008)
5	 WRI (2008)

CEO, Matts Lindgren 
Tel: +46 736 88 99 73 
Mail: matts.lindgren@nordiq.se
Web: http://www.nordiq.se

The future
How    will     no  r d i Q  
r e ac  h  t h e  g lo  b al   m a r k e t ?

NordIQ may in the future establish subsidiaries ab-
road for local manufacturing. We may also export 
complete district heating solutions through a con-
sortium or employ a leasing model and package ope-
rations, maintenance, and equipment knowledge. 
For marketing purposes we are eager to participate 
in international demonstration projects. 

e x pansion       / e x po  r t  st  r at  e g Y

Currently, we are establishing the home market and 
only exporting by request. We anticipate entering a 
more active export marketing phase within a year 
or so. 

Matts Lindgren and Peter Gummérus 
from NordIQ

If 22% of the buildings 
where to use the 
NordIQ system… 

…emission savings 
would be 89 million 
tons of CO2/yr

Buildings´ share of total 
energy consumption in 
the three regions

Share of energy consumption 
that is due to heating: 
1 856 million tons of CO2/yr

Without 
NordIQ: 
408,32m 
tons of 
CO2/yr

319,32m 
tons of 
CO2/yr

89m tons of CO
2/yr
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Hard facts
B U S I N E S S

Natural lightning

S TA F F

Seven fulltime staff

T H E  C L I M AT E  I N N OVAT I O N

Products that lead natural light into 
buildings, and thereby reduce energy 
consumption for lightning and cooling

C L I M AT E  E F F E C T

– 58 600 000 tons of CO2/yr

O P E R AT I O N S  TO DAY

Parans operate through a global 
network of sales agents on five 
continents

B AC K G RO U N D

The company was founded at Chal-
mers School of Entrepreneurship in 
2001 when an invention by Torsten 
Mattsson and Bengt Steneby was 
taken from idea to product by three 
students. In 2003 the company 
became limited and the year after 
the first installation was made at 
IKEA in Bilbao

F I N A N C I N G

Parans has been granted regional 
and national public loans as well as 
venture capital from private persons 
and institutions

Our climate innovation
I nt  r o d u ction   

Parans takes lighting one step further than energy 
efficiency and truly thinks outside the box – why 
use electricity for light at all? The company has de-
veloped roof panels that absorb sunlight, the light 
is then led into the buildings through fiber optic ca-
bles, and the interior is illuminated naturally. The fi-
ber optic cables connect to interior panels mounted 
on the interior ceiling or can be connected directly 
to spotlights.

Buildings can be retrofitted with panels, or these 
can be installed during original construction. Six 
exterior panels – 6 square meters – can transmit 
enough light via the cable to light up a 180 square 
meter room, with light intensity 300 Lux. This cor-
responds to the typical light intensity in larger work 
spaces. By leading natural daylight into the building, 
the lighting will vary during the day: the amount, 
intensity, and color tone of the light are reflected 
inside the building – as is the weather itself – crea-
ting a dynamic interior environment. Natural light 
uses no electricity, generates no waste heat, and is 

healthier than artificial light; medical studies have 
shown that daylight governs how we feel and how 
healthy we are and also has a positive effect on our 
productivity, increasing it by up to 16%.1

With the Parans technology, it is possible to 
think differently in new construction and plan for 
optimal use of space. In many larger buildings, such 
as hospitals and offices, it is hard to bring daylight 
into the entire building. Typically, this is solved with 
atriums and light shafts, which means foregoing the 
income that could be earned by renting out all the 
square meters these solutions require. 

cli   m at  e  b e n e f its 

Demand for lighting accounts for a large portion of 
global energy consumption.  17.5% of global power 
consumption goes toward lighting: 2 200 TWh2; this 
corresponds to roughly 1.2 billion tons of carbon di-
oxide each year, which, for comparison, is equal to 
21.4% of all the emissions from the transportation 
sector.3 If new smarter lighting technology does not 
replace the current system, lighting will consume 
4 250 TWh annually by 2030, emitting 3 billion tons 
of carbon dioxide. Smart lighting systems would not 

1	L . Edwards, P. Torcellini, (2002), p. 10
2	IEA  (2006a)
3	�A verage global emission intensity: 557.2 g CO2/kWh. Total emissions from the 

transportation sector: 5.56 billion tons of CO2. Source: WRI (2008)

Parans Solar Lighting

Panels that absorb sunlight lead the light into  
the building through fiber optic cables and the interior  
is illuminated with natural light.
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CEO, MARCUS FRANSSON
T e l : +46 739 85 40 81
M a i l : marcus.fransson@parans.com
W e b : http://www.parans.com

only reduce emissions but also save $2 600 billion in 
energy bills for end consumers across the world, by 
2030.4 Buildings optimized to use natural light can 
meet 70% of lighting demand without using a single 
kWh power. 

Today, the average building satisfies 20-25% of 
lighting needs with natural light.5 Parans estimate 
that their technology can replace 50% of the lighting 
in 20% of buildings, worldwide. The projected reduc-
tion in carbon dioxide emissions would be 220 mil-
lion tons per year.6 If the company reaches 20 % of 
this market, it would correspond to 44 million tons 
carbon dioxide annually. 

A significant amount of energy is also used for 
cooling, simply to compensate for the heat genera-
ted by lighting. The Parans technology reduces the 
need for artificial light and transmits daylight, which 
does not generate excess heat. This results in large 
potential energy savings. As a rule of thumb, coo-
ling demand is reduced by one watt for every three 
lighting watts saved.7 Using the same assumptions 
as above, this would indicate that the implementa-
tion of this technology reduces cooling demand by 
14.7 TWh, resulting in additional emissions savings 
of 14.6 million tons of carbon dioxide annually.8

The total amount of emissions cut according to 
these estimates, including energy savings in both 
lighting and cooling, is 58.6 million tons of carbon 

4	IEA  (2006b)
5	IEA  (2006a)
6	�A verage emission intensity (996 gCO2/kWh) for coal-fired power in the USA, 

China, and Europe.
7	UNEP  (2007), p. 15
8	A verage global emission intensity: 557.2 g CO2/kWh. Source: WRI (2008)

dioxide per year. This is equal to the an-
nual emissions in Hungary.9

The future
How    will     pa  r ans   
sola    r  li  g h tin   g 
r e ac  h  t h e  g lo  -
b al   m a r k e t ?

At Parans, we use a 
network of resellers 
who are specialists 
in their respective 
markets, including 
representatives 
from the con-
ventional lighting 
sector, from natural 
lighting, engineering 
and consulting firms, 
architects, and more.

e x pansion       / e x -
po  r t  st  r at  e g Y

We plan to expand our 
reseller network signi-
ficantly in the next few ye-
ars. We are not currently targe-
ting specific markets – we work 
based on requests we receive. Our global expansion 
will continue in this way, which means meeting de-
mand where it is greatest.

9	 WRI (2008)

CEO Marcus Fransson

Technology for natural 
light could save 220 
million tons of CO2/yr

If Parans would take 
20% market share 
they would reduce 
emissions with 44 
million tons of CO2/yr…

…plus 14,6 million tons 
of CO2/yr because of 
reduced cooling needs

44 
million 
tons of 
CO2/år

Total emissions due to 
artificial lightning: 

1,2 billion tons of CO2/yr
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Hard facts
B U S I N E S S

Thermo acoustics – “the energy 
technology of the future”

S TA F F

Four active owners

T H E  C L I M AT E  I N N OVAT I O N

Stack-free thermoacoustics – techno-
logy that in the future might replace 
the combustion engine and radically 
reduce the need for fossil fuels

C L I M AT E  E F F E C T

Impossible to estimate

O P E R AT I O N S  TO DAY

Today Picoterm is working with 
developing prototypes for possible 
applications of the technology. The 
company has also submitted a PCT 
(Patent Cooperation Treaty) on 
thermoacoustic technology for patent 
protection in 135 countries

B AC K G RO U N D

Picoterm was founded with the 
vision of finding solutions to the 
energy needs of the future

F I N A N C I N G

Venture capital is now being sought

Our climate innovation
int   r o d u ction   

Thermoacoustic technology is well-known and is 
the subject of research endeavors around the world, 
including substantial initiatives involving commer-
cial applications. Los Alamos National Laboratory, 
as well as Penn State University have demonstrated 
working prototypes in this area. Swedish research 
projects are also underway, mainly at Chalmers Uni-
versity of Technology and at SP Technical Research 
Institute of Sweden.  Thermoacoustics is based on 
pressure and temperature increasing and decrea-
sing several hundred times per second in a forceful 
sound wave, an invisible piston as it were. This tech-
nology can be used for engines, heat pumps, and 
refrigeration. 

With other current technology, thermoacoustic 
engines achieve 40% efficiency, but this figure drops 
dramatically as the load increases. Following years of 
research, Picoterm has found a solution that main-
tains high efficiency at full load. The company has 
developed a stack-free thermoacoustic engine that 
can be run on any fuel and has the potential to vir-

tually eliminate the need for fossil fuels. It also has 
the potential to open the door to new applications 
that are completely unimaginable today. Picoterm 
aims to achieve triple the efficiency of a conventio-
nal combustion engine –while reducing volume and 
weight by up to 90%. 

Another possible application is for heating, coo-
ling, and power in buildings. With a thermoacoustic 
unit installed in the building and solar collectors on 
the roof, the sun’s rays can be harnessed to provide 
heating, cooling, and power. Heat from the sun is 
led from the roof to the thermoacoustic unit which, 
because of the temperature difference, then works 
as an efficient heat pump. 

A conventional heat pump has an annual heat 
factor of 3, which means that if it typically costs 
$ 6 000 to heat a given home, the cost with a heat 
pump is reduced to $ 2 000. A thermoacoustic heat 
pump on the other hand has an estimated heat fac-
tor of 8, which means the heating cost would be 
further reduced to $ 750. The thermoacoustic heat 
pump can also provide air conditioning as needed. 
The unit can also generate electricity, requiring only 
an absorbent surface, such as a black roof. This sys-
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Rolf Djärf, Economics
T e l : +46 709 93 00 00
M a i l : rolf@picoterm.com
W e b : http://www.picoterm.com

tem will generate electricity with a much smaller 
up-front investment than a conventional solar PV 
system.  

C li  m at  e  b e n e f its 

Picoterm is convinced that thermoacoustics has the 
potential to radically reduce global use of fossil fu-
els. If the technology should prove successful and be 
deployed widely, entirely new innovation areas will 
open up at the application level. The limits of our 
collective imagination are the only obstacle. In order 
to effect the transition to a climate-friendly energy 
system, we need new solutions. This innovation 
may be the biggest development in engine techno-
logy since the internal combustion engine entered 
the scene at the end of the 19th century. 

Moving ahead with an innovation of this kind 
naturally involves risk and uncertainty, but the 
possibilities are essentially limitless. For society 
and industry, the incomparably largest risk lies in 
continuing down the already established paths and 
ignoring the need for radical leaps ahead in terms of 
deployment of new technologies. 

The future
h ow   will     picot     e r m  
r e ac  h  t h e  g lo  b al   m a r k e t ?

Once a fully functional prototype has 
been constructed, the Board will de-
termine the global strategy.

e x pansion       / e x po  r t  st  r at  e g y

All sales will take place via licensing; 
Picoterm will not be involved in the 
manufacturing process. Hopefully, 
many businesses will improve their competitiveness 
on the global market with reliable, high-quality, and 
environmentally-friendly products. 

Thermoacoustics – the engine technology of the future?

CEO Ulf Sundman
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Hard facts
B U S I N E S S

Heating, cooling and ventilation for 
buildings

S TA F F

Three fulltime and two part time 
employees

T H E  C L I M AT E  I N N OVAT I O N

The Rehact Intelligent Energy system 
– an intelligent energy system that 
in an energy efficient way handles 
both heating, cooling and ventilation 
in buildings, reducing external energy 
need by up to 85%.

C L I M AT E  E F F E C T

– 95 400 000 tons of CO2/yr

O P E R AT I O N S  TO DAY

Today Rehact is operating in Sweden 
and in Poland. The company has 
recently entered the market and 
has received orders for projects in 
Sweden, Poland and Cyprus. The first 
reference system is being installed 
in Poland, and more will follow in 
the near future. Inquires about the 
products has also been received from 
countries such as China, USA and 
India. Rehact has begun a process 
of acquiring external financing for a 
global growth

B AC K G RO U N D

The company was founded in 2005 
by students from Ideum Inventor 
School in Lidköping, Sweden. The 
technology is built around a product 
developed by Jerzy Hawranek from 
Poland

F I N A N C I N G

The owners have invested private 
money in the form of stock, totaling 
approximately ! 50 000. Friends 
and family have lent the company 
! 35 000 and a Swedish state run 
company supporting enterprise has 
contributed ! 25 000 in soft loans

Our climate innovation
I nt  r o d u ction   

The REHACT Intelligent Energy system (a.k.a IVS) 
provides full HVAC services: ventilation with heat 
recovery, floor heating, a heat pump, and vacuum 
solar collectors efficiently distribute energy in buil-
dings. Climate benefits include energy savings and 
less resource consumption for ducts and fan sys-
tems.

An in-house developed proprietary axial heat ex-
changer is a central component in IVS. In axial heat 
exchangers the water used for cooling or heating 
flows parallel to, and in the opposite direction to, the 
air. This feature is unique to axial heat exchangers. 
This allows for a greater contact surface between 
the media in the heat exchanger without unneces-
sary space requirements. This means the system can 
utilize a smaller temperature difference between the 
air and the water, relative to other heat exchangers, 
and that the air flow can be reduced, which reduces 
losses and increases comfort. This method also al-
lows for the heat exchanger to be situated at the air 
intake; conventional exchangers are instead placed 
at the exhaust. With the IVS, air enters the building 
via the ceiling in each room while the outflow is at 
about 1.5 m above floor level. This generates a tem-
perature stratification in the room which creates 
comfort and saves energy by decreasing the volume 
of air affected. There are fewer temperature losses 
through ceiling and walls as well.

Vacuum solar collectors complement the heat 
pump in the system, increasing the heat pump’s ca-
pacity to transfer heat to the building. A heat pump 

does not reduce a building’s energy demand; rather 
it transfers ground heat or cold to the building’s in-
terior heating system, reducing the need for exter-
nally supplied energy.

A great advantage with this system is that its 
flexibility allows it to take into account that people 
have varying needs for heating and cooling. This me-
ans that retrofits to increase ventilation or heating 
– often consuming vast amounts of energy – can be 
avoided.

cli   m at  e  b e n e f its 

Globally, buildings consume 50% of the electricity 
and heat produced by the power sector, emitting 5.4 
billion tons of carbon dioxide annually.1 Without im-
provements in energy efficiency, energy consump-
tion in buildings in China is expected to double by 
2020, and at that point consume as much energy as 
the nation as a whole did in 2000.2 Existing tech-
nology could reduce building energy consumption 
by 30%. A fully installed IVS system reduces energy 
consumption to 15% through making the heat dist-
ribution in the building more efficient and by let-
ting the heat pump work with smaller temperature 
differences. 
The average new building in the US, Europe, or Chi-

na consumes roughly 200 kWh/year/m2 for heating 
and cooling. REHACT IVS can cut this to 40 kWh/
year/m2 and cut emissions by 159 kg CO2/year/m2.3 
If IVS deployment were to service 600 million squ-
are meters, emissions would be cut by 95.4 million 

1	 HM Treasury/Cabinet Office (2007), p. 1
2	UN DP (2007), p. 11
3	�A verage emission intensity of coal-fired power (996 gCO2/kWh) in the US, 

China, and Europe.

REHACT

The axial heat exchanger (AHE)

…would with 
conventional 
technology emit 
119,4 million tons 
of CO2/yr…

600 million 
m2 of building 
space…

24 million tons of CO2/yr

…with the REHACT 
IVS-system only 
24 million tons 
of CO2/yr

Savings: 
95,4 million tons 
of CO2/yr
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May 2008 – Globe 
Forum Business 
Network, Stock-
holm, Sweden

“Globe Award 
– Best CSR 
Entrepreneur 
2008”
“For changing and 
improving the 
energy efficiency 
within the building 
and construction 
sector, by a combined innovation technology that works simultan-
eously with heating, cooling and optimizing ventilation, while also 
reusing all possible heat that is already present in the system.”

April 2008 – Venture Challenge, San Diego, USA

“The R. Michael Pack Award for Environmental Awarene­
ss in Entrepreneurship”
This award is given to the company who show the greatest level 
of environmental awareness.
”Craig P. Dunn Award for Social Innovations in Entrepreneurship”
This award is given to the company that implements the social 
aspect within its business model.

April 2008 – The One Big Thing, Stockholm, Sweden

The American Ambassador to Sweden, Ambassador Mi-
chael Wood, has put together a list of Swedish companies within 
the clean-tech segment. To be submitted to the list the company 
must be growth-focused and have a technology that will be attrac-
tive on the US market.

Svante Bengtsson,  
Chairman of the board
T e l : +46 709 56 67 56 
M a i l : svante@rehact.com
W e b : http://www.rehact.com

tons of carbon dioxide annually. To 
put this in perspective, 2 billion squ-
are meters of new space is construc-
ted in China alone, each year. 80% of 
these buildings are not energy effi-
cient, which means heating systems 
waste up to 37% of their heating ca-
pacity with no heating benefit.4

The future
h ow   will     r e h act    r e ac  h 
t h e  g lo  b al   m a r k e t ?

Today, REHACT are selling the pro-
duct to architects and construction 
companies. Within a few years, part-
nering businesses will be licensed to 
allow them to manufacture and sell 
the products via their regular distri-
bution networks. There is no reason 
why the product should not be sold 
with the same ease as radiators or radiant floor hea-
ting. REHACT is seeking partnerships with busines-
ses working world-wide in ventilation services or 
energy pumps. Manufacturing and sales can profi-
tably be done locally, for instance in China or India, 
to reduce transportation costs and be closer to con-
sumers. A major advantage with our system is that 
it is cost-effective for the user without government 
aid. This reduces the political risk involved and sets 
the stage for a global market. 

e x pansion       / e x po  r t  st  r at  e g Y

The company is currently developing stable and 
well-functioning sales channels in Poland and the 
rest of Eastern Europe. Within a few years the plan 
is to enter markets such as China and India. Within 
this time-frame suitable international partnerships 
for joint ventures will be sought. During 2008-2009 
REHACT expect to see an inflow of $ 1.5 million. 
These funds will be used to build relationships in 
China and the US. In the coming 4 years, we project 
capital investments in the region of $ 17 million as 
we enter the global market. 

4	 Worldwatch Institute (2007)
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Svante Bengtsson, Jerzy Hawranek 
and Staffan Mastling from REHACT

Awards and recognition
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Hard facts
B U S I N E S S

Transportation

S TA F F

Directorate consisting of nine hand-
picked experts within various fields

T H E  C L I M AT E  I N N OVAT I O N

Personal Rapid Transit (PRT) – a new 
way to travel, independent of fossil 
fuels and ready to meet the trans-
portation needs of the future

C L I M AT E  E F F E C T

Climate friendly travels

O P E R AT I O N S  TO DAY

In 2006 SkyCab inaugurated the first 
test-track for PRT in Sweden and 
made an agreement for the next 
step – construction of a full scale 
track and a center for PRT – with 
the municipality of Hofors, Sweden. 
Several cities, both inside and outside 
of Sweden, have expressed interest in 
the SkyCab system

B AC K G RO U N D

The company started its activities in 
the 1990s with the ambition to create 
a small-scale, environmentally friendly 
and flexible transportation system 
in a planned theme park in southern 
Europe. Since then the technology has 
been developed in close cooperation 
with a multitude of different actors

F I N A N C I N G

The company and its ideas got 
noticed early on and received public 
financing in the form of grants. Some 
municipalities financed pre-studies and 
others contributed with other forms 
of support. The Swedish Rail Adminis-
tration has financed the development 
the last few years and the project is 
also in part privately funded

Our climate innovation
int   r o d u ction   

SkyCab is a Personal Rapid Transit System (PRT).  It 
is a system of small vehicles for individual journeys 
in public transport in urban areas. A SkyCab system 
requires no timetable, no waiting time, and genera-
tes no exhaust or noise pollution. SkyCab is energy 
efficient and will be powered without fossil fuels. 
The automatic vehicles (no drivers) are small units, 
typically on a elevated guideway, with room for up 
to four people who get on and off at stations on side 
tracks. Users can select individual routes and are 
thus not forced to follow a specific track.

PRT introduces significant improvements to today’s 
public transportation systems and functions as a 
complement, especially in high density areas with 
poor conditions for regular public transportation, 
and where communications otherwise require tra-
vel with cars. PRT are also suitable for connecting 
lower-density urban areas to larger railway systems, 
as well as to subways or trams. Properly designed, 
this system will not compete with existing public 
transportation, but rather complement them by in-

creasing accessibility. A SkyCab system offer a new 
way to provide on demand and non-stop service for 
environmentally friendly transportation. Several 
countries around the world have shown great inte-
rest in the technology, but no commercial systems 
are in use yet.

The up-front investment cost per system-kilome-
ter is 50% less than for tram or rail and roughly a 
quarter compared to subway or highway. The capa-
city is 9 000 passengers per link per hour. SkyCab 
runs at roughly 40 km/h, significantly faster than 
the average transportation speed in congested urban 
areas. The benefit to society has been estimated at 
up to 1.9; which means that each Yuan, Yen, Dollar or 
Euro invested returns 1.9 of the same to society. 

C li  m at  e  B e n e f its 

SkyCab power usage is 0.11 kWh/vehicle kilometer. 
Were SkyCab to be powered by the average elec-
tricity generated within the EU, emissions would 
amount to 38.9 gCO2/km.1 The European Commis-
sion has proposed a limit for new passenger cars of 
130  gCO2/km starting in 2012; SkyCab emissions 
from the average EU power supply are less than a 
third of this limit.2 SkyCab carbon dioxide emis-
sions are one fifth of the average emissions for pas-
senger vehicles in the UK.3 The greater the portion 
of SkyCab power that comes from renewable resour-
ces, the greater the emission reductions, all the way 
down to almost zero if renewable energy can pro-
vide all the power. 

Because different power sources imply different 
amounts of emissions and different alternative 

1	E mission intensity in Europe (EU-25) = 353.9 gCO2/kWh. Source: WRI (2008)
2	 Business Day (2008)
3	 Defra (2007), p. 7

SkyCab

A glimpse through the clouds at Stockholm-Arlanda Airport and 
its surroundings. A studied SkyCab Demonstration System for 7 
million passenger trips for criss-cross individual travels on demand 
with non-stop service in automatic (no driver) vehicles between 
37 stations on 30 kilometers of guideway. 
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installing a system the company will coordinate ac-
tion between local or regional partners.

e x pansion       / e Xpo   r t  st  r at  e g y

A signed contract for a full scale pilot in Hofors, Swe-
den, signals that SkyCab has reached the milestone 
of realistic implementation and demonstration. The 
pilot system will allow for technical and operational 
testing with passengers. The pilot system is also an 
important step toward developments in other loca-
tions.

Future plans include development of a second 
PRT generation technology in cooperation with in-
ternational partners. Working with China, India and 
the Middle East will give opportunities for this and 
the goal is to take a global leading position in sustai-
nable public transportation.

CEO, DR Åke Åredal
T e l : +46 8 661 05 75 
M a i l :  info@skycab.se
W e b : http://www.skycab.se

transportations have different energy requirements, 
it is hard to estimate the climate mitigation impact 
of SkyCab in terms of tons of emission reductions. 
Furthermore, SkyCab complements other public 
transportation systems and makes these more ac-
cessible. This in turn leads to greater climate gains. 

In order to meet future demand, the world needs 
new and sustainable transportation systems – pas-
senger cars cannot meet this demand, even if every 
car were powered by fossil-free fuel. Beijing, for ex-
ample, where more than 3 million cars fill crowded 
roadways and are joined by another 1000 each day,4 
needs new solutions. SkyCab offers climate benefits 
but also a system that, in contrast to passenger cars, 
can meet the future of transportation demand. 

The future
h ow   will     S KY  C A B  
r e ac  h  t h e  g lo  b al   m a r k e t ?

SkyCab is part of the Swedish government’s and the 
Swedish Trade Council’s initiative SymbioCity – Sus-
tainability by Sweden.5 A communication platform 
has been developed for this particular purpose. 

The company will in part be marketed together 
with other businesses in so-called clusters through 
Nordic Environmental Technology Solutions, the 
new database and network of the Nordic Council of 
Ministers.6 Exports will also be coordinated through 
this network.

The SkyCab main business plan is to build sys-
tems through public private partnerships, but licen-
sing and franchising are also possible options. When 

4	 BBC (2008)
5	S ee: http://www.symbiocity.org
6	S ee: http://www.nordiccleantech.net

SkyCab Vehicle Vision Design. 
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The SRE drying system connects an extra drying 
unit to a flue gas condenser and uses the combi-
ned system to capture the surplus energy in smoke 
stacks at sawmills and pellet plants. This energy is 
subsequently used to dry biomass. With this sys-
tem, a producer can reduce energy needed to dry 
biomass by 40-50%.

Opcon Powerbox generates fossil-free electricity 
from waste heat already at a low 55˚C, heat that 
would otherwise be lost and dumped in the closest 
recipients. The waste heat gasifies a work medium 
which then expands and drives a generator. One 
unit running year-round can deliver 3 400 MWh po-

Hard facts
B U S I N E S S

Fossil free energy production and 
products for energy efficiency

S TA F F

SRE employs around thirty of Op-
cons total 340 employees

T H E  C L I M AT E  I N N OVAT I O N

Three different innovations that 
enable utilization of vast amounts 
of energy that are today wasted in 
energy production, manufacture and 
shipping

C L I M AT E  E F F E C T

– 94 000 000 tons of CO2/yr

O P E R AT I O N S  TO DAY

SRE has made about 70 system 
installations, primarily in Sweden, the 
Baltic States, Germany and Holland. 
Today the company is experiencing 
strong international growth. During 
the last year agreements were made 
with sales agents in Poland, Germany, 
Finland and North America. Together 
with the parent company Opcon – 
that already has a factory in China 
– there’s an interest also for more 
distant markets.

B AC K G RO U N D

SRE was started in 1992 by the en-
trepreneur Lennart Granstrand. From 
2002 to 2005 turnover increased 
tenfold, and the company received 
its first export order. In 2007 the 
company became a part of the limi-
ted company Opcon and took lead 
of their newly formed Renewable 
Energy division.

F I N A N C I N G

Up until 2007 the company was 
privately and loan financed. Because 
of strong expansion, and with respect 
to the large international market 
potential, SRE then chose to become 
a part of Opcon

Our three  
climate innovations
I nt  r o d u ction   

SRE Renergi technology captures the energy con-
tent in warm flue gases, instead of simply releasing 
this as waste heat from heat plants fired with green 
biomass. By increasing the surface available for heat 
exchange several fold, with the aid of very tiny water 
drops, and leading moist flue gases across this sur-
face, the Renergi system cleans the flue gases and 
increases energy efficiency by 25-30%. This means a 
25-30% reduction in carbon dioxide, near particula-
te-free emissions, reduced sulfur emissions, and 
reduced odor. An intelligent manufacturing process 
has cut costs providing the end-user with a pay-back 
period of two to three years. SRE currently market 
a standardized range of products for boilers from 
1 MW up to 30MW..

wer, on average. Investment per kWh produced is 
around half that for conventional wind power.

C li  m at  e  b e n e f its 

With SRE Renergi, the energy efficiency of a bio-
mass-fired heat plant increases by 25-30%, signi-
ficantly improving its competitiveness relative to 
fossil-fueled power plants. The system is particular-
ly suited for regions with heating needs and a good 
supply of forestry products, and which are structu-
red to allow for district heating systems.  District 
heating implies large climate benefits. In Växjö, 
Sweden, emissions per person were reduced by 30% 
between 1993 and 2006, mainly due to switching 
to district heating. Now the goal is freedom from 
fossil fuels altogether.1 If biomass-fired heat plants 
producing 50 TWh heat energy – equivalent to the 
production in Sweden today2 – were to use Rener-
gi, the same amount of biomass as used by those 
plants could instead yield 65 TWh and reduce the 
end user’s need for complementary electric heat by 
the same amount. Deployment on this scale on the 
European, US, and Chinese markets would save a 
total of 45 million tons of carbon dioxide. 

With the SRE drying system, the climate benefits 
come from the large energy savings in production 
of bioenergy products. Currently, pellets are mainly 
manufactured in Canada and Europe, but the mar-
ket is expanding rapidly as opportunities for repla-
cing fossil fuels with biomass are understood. New 
technology that makes manufacturing pellets from 
agricultural biomass possible is expected to affect 
growth significantly.3 In many developing econo-
mies, large amounts of biomass are burned directly 
today, with very low efficiency. For example, China 
burns 200 million tons of biomass at an efficiency 
of 5-8%, compared to a pellet stove that uses 90% 
of the energy.4

The system would save a large pellet manufac-
turing plant roughly 80 GWh per year. In terms of 
reduced emissions, this means 76 240 tons saved in 

1	 Fossil-fuel free Växjö: http://www.vaxjo.se/vaxjo_templates/Page.aspx?id=638
2	S wedish District Heating Association
3	S ee Ecoera, p. 28
4	CRESP

SRE/Opcon

Opcon Powerbox

To smokestack
1-25 mg/nm3

35 °C

From boiler
250 mg/nm3

190 °C

Renergi SBF
Humidifier

Renergi SSP
Electrostatic 
precipitator

Renergi GK
Gas condenser

Condensate
TS content < 5 mg/kg

To boiler
69 °C

Return 
flow from DH
50 °C

Humidified and preheated 
combustion air

Renergi VBH
Water treatmet system
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SRE 

CEO, Per EgeberG
T e l : +46 8 58 08 73 04
M a i l : per.egeberg@sre.se
W e b :  http://www.sre.se

O p c o n  E n e r g y  
S y s t e m s  AB

CEO, Per Hedebäck
T e l : +46 8 466 45 16
M a i l : ph@rotor.se
W e b : http://www.opcon.se

Canada,5 66 800 tons in Europe, and 96 000 tons in 
China. If 20 large pellet manufacturers were to use 
the drying system in Canada, 100 in Europe, and 50 
in China, the annual emission reductions would be 
13 million tons of carbon dioxide.

Opcon Powerbox could produce as much as 30 
TWh fossil-free power from the more than 300 TWh 
annually lost as waste heat by European industries.6 
If Opcon Powerbox were used to extract just 20% 
of this potential, 6 TWh, in each of the industrial 
sectors in Europe, the US, and China, the climate 
benefit would be a cut in carbon dioxide emissions 
of nearly 18 million tons.

The technology can also be used for generating 
power on board large ships. This would reduce fuel 
consumption by 5-10% and reduce both CO2 and 
NOx emissions. Today, there are roughly 90 000 
ships above 100 tons and another 20 000 equally 
large military ships; their combined capacity is 
450 000 MW.7 According to estimates, international 
shipping uses 289 million tons of fuel annually and 
emits roughly 920 million tons of carbon dioxide.8 If 
Opcon Powerbox were used to reduce fuel consump-
tion by 5-10% on board one-fifth of these ships, this 
would cut emissions by 9-18 million tons of carbon 
dioxide. NOx and SOx particulate emissions would 
be cut too, as would be emissions of hydrocarbons. 

The climate benefits from these innovations would 
amount to 94 million tons per year, as much as the 
total sum of emissions from Israel and Peru.9

5	� We have used the same value for the emission intensity for coal-fired power 
generation in Canada as in the US, i.e., 953 gCO2/kWh.

6	E coheatcool and Euroheat & Power (2005-2006a), p.31
7	 Journal of Geophysical Research (2003)
8	 Journal of Geophysical Research (2003)
9	 WRI (2008)

The future
h ow   will     S RE  / O pcon     
r e ac  h  t h e  g lo  b al   m a r k e t ?

SRE/Opcon has limited resources; currently pro-
duction is located in Sweden and China only. The 
company would like to expand, and then primarily 
through local partners who need to be well-placed 
and informed within their sectors.

e x pansion       / e x po  r t  st  r at  e g y

The first SRE drying system and the first full-scale 
Opcon Powerbox went online in 2008. The new 
drying system has already been sold for export and 
should have great international potential. SRE is 
also focusing more on greenhouses, in terms of flue 
gas cleaning and efficiency, with an eye to exports. 
The goal is for exports to yield more than 40% of 
2008 revenue, through financial growth and inter-
national partners, and for this share to continue 
growing. Market focus is now on nations that have 
built and are building biomass-fueled district hea-
ting systems and cogeneration plants. Shortly, SRE 
will also work with process industries, with flue gas 
cleaning and energy efficiency measures. 

SRE/Opcon

The condenser 
in SRE Renergi

…Which in Europe, 
China and USA 
would result in 
total savings of 
45 million tons 
of CO2/yr…

With the same 
amount of biomass, 
heat energy extraction 
can increase with 
30% using the SRE 
Renergi-system…

50 TWh

15 TWh

SRE Renergi: 
45 million tons of  CO2/yr

SRE Drying System: 
13 million tons of CO2/yr

Opcon Powerbox: 
36 million tons of CO2/yr

Possible emission reductions 
with the three SRE-systems:
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Hard facts
B U S I N E S S

Vertical-axle windpower

S TA F F

Nine persons in the company  
and four PhD students working  
on related research

T H E  C L I M AT E  I N N OVAT I O N

Vertical-axle wind power stations 
that enable cost-effective energy 
production and that may lay the 
foundation for an accelerated ex-
pansion for wind power production 
internationally

C L I M AT E  E F F E C T

– 10 600 000 tons of CO2/yr

O P E R AT I O N S  TO DAY

The company is based in Uppsala, 
Sweden and are today involved in 
discussions with potential customers, 
subcontractors and partners in Swe-
den as well as the nearest neighboring 
countries. Patents are today granted 
in USA and within the EU

B AC K G RO U N D

Vertical Wind was founded in 2002 
by Mats Leijon and Hans Bernhoff 
together with the investment com-
pany Energy Potential limited, Uppsala 
Universitet limited and researchers 
at Uppsala University. The research 
on vertical-axle wind power stations 
pursued since 2002 has amongst 
other things resulted in a basic aero-
dynamic theory for energy conversion 
with vertical turbines, published in 
Journal of Applied Physics. The latest 
advancement has been the successful 
construction of smaller pilot stations

F I N A N C I N G

Financing has mainly been secured by 
issuance of stocks, but expenditures 
have been kept to a minimum. Smal-
ler support has also been acquired 
from an innovation foundation. The 
technology developed is based on 
research from Uppsala University, 
Sweden, and where financing has 
primarily consisted of external 
research grants

Our climate innovation
int   r o d u ction   

Vertical Wind is developing a new kind of wind po-
wer technology. The aim is to offer energy produ-
cers wind power with lower investment costs and 
significantly less maintenance. The innovation com-
bines a simple vertical axis turbine with modern 
generator developments and produces a complete 
solution, minimizing the number of moving parts. 
The technology can reduce the cost per installed ca-
pacity (kW), but, more importantly, per amount of 
converted energy (kWh).

Today, a wide variety of wind turbines exist but 
propeller turbines, with power coefficient (Cp) up to 
0.5, dominate the market.  The fluid dynamical pro-
perties of vertical turbines are much harder to mo-
del; today the Cp is 0.4 for these turbines but could 
very well surpass 0.5 in the future.

Power conversion does not in itself determine 
commercial applicability, but cost per converted 
energy does. The latter is hard to estimate for new 
technology, but the required amount of material is 
often used as a proxy, since it is correlated to the 

construction cost. Previously, vertical turbines 
have been thought to require a greater amount of 
material, but more recent research has shown that 
actually the same amount or even less is required. 
In addition, conventional turbines are heavy and 
difficult to install because, as opposed to in vertical 
turbines, the heavy generator is placed at the top of 
the tower.

The technology of earlier vertical wind turbines 
has entailed the use of over-dimensioned mecha-
nics. Vertical Wind solves this by using a direct-drive 
generator that can handle large overloads. The basic 
idea is to use technology with simple mechanics, 
place the generator at ground level, and use a ver-
tical turbine that reacts regardless of wind direction 
and is relatively insensitive to turbulence. 

Compared to conventional technology, wind tur-
bines from Vertical Wind have several advantages:

Simple and robust technology, in terms of elec-•	
tronics and mechanics, with few moving parts – 
simplifies installation, reduces maintenance, and 
increases efficiency.

Vertical Wind 

Wind power plant with turbine on vertical axis
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CEO, Hans Bernhoff
T e l :  +46 18 471 58 14
M a i l : hans.bernhoff@angstrom.uu.se
W e b : http://www.verticalwind.se

The wind turbines are easy to install, and the ge-•	
nerator maintenance is easy at ground level.
The power converted is controlled electrically by •	
the generator; this means the system can deliver 
power across a wide spectrum of varying condi-
tions without sensitive mechanical control devi-
ces.
The low blade speed produces less noise, and the •	
horizontal movement may also provide less vi-
sual interference; together these factors should 
increase acceptance of wind power. 
The wind turbine can be constructed to generate •	
useful energy over a wide wind range which allows 
for high efficiency even at low power converted. 

C li  m at  e  B e n e f its 

The potential for wind power development is huge; 
global wind energy resources amount to 600 exa-
joule (EJ), of which we today use 1 EJ. Global annual 
energy consumption is 490 EJ, with fossil fuels such 
as coal, natural gas, and oil delivering 80%, nuclear 
power 5%, and renewable energy 15%.1

The US could produce 150% of its current power 
consumption using only wind power.2 In China, 
renewable energy is expected to supply 16% of the 
energy supply by 2020, compared to 7% in 2005. 
The contribution from wind power is expected to 
increase by 2 400% during this period. In Europe, 
where wind power capacity has increased five-fold 
since 1999,3 wind is also expected to grow rapidly 

1	IPCC  (2007a), s. 264
2	US  Department of Energy
3	E WEA

in the coming years, not least due to 
the EU target of 20% renewable energy 
by 2020.4 If Vertical Wind can develop 
more cost-efficient and robust solu-
tions in wind power, our contribution 
will be important in accelerating expan-
sion of wind power internationally.

The company is now working to 
develop 200 kW wind turbines. Sup-
pose this kind of wind turbine with a 
20 year lifespan is placed to yield 2 200 
capacity hours per year, it will reduce 
carbon dioxide emissions by 8 800 
tons during the course of its life.5 If 
Vertical Wind sells 1 200 wind turbines 
per year, which corresponds to 0.24GW 
or 1.2% of the global market for new capacity,6 this 
would yield 24 000 wind turbines over the course of 
a life cycle. Together, these would reduce emissions 
by 10.6 million tons per year. If the company also 
expands the product portfolio to include larger wind 
turbines and sales accelerate over time, climate be-
nefits could increase dramatically.

The future
How    will     V e r tical      W in  d  
r e ac  h  t h e  g lo  b al   m a r k e t ?

Vertical Wind will develop, manufacture, and mar-
ket complete wind power systems. Initially, pro-
duction will be established in Sweden; should the 
venture prove successful, production will take place 
close to markets and consumers globally. 

e x pansion       / e x po  r t  st  r at  e g Y

The company is currently working on a technology 
demonstration project and to establish partnerships 
with sub-contractors and future customers. Focus 
is on the Swedish market for now. Next, however, 
production will be established in or near large inter-
national markets. 

4	� For more information about the European Commission program Climate  
Action, see http://ec.europa.eu/energy/climate_actions/index_en.htm

5	�T he average emissions for coal-fired power (996 gCO2/kWh) in the US, China, 
and Europe.

6	 Global Wind Energy council (2008)

CEO Hans Bernhoff

…that would after 20 years result 
in 10,6 million tons of reduced 
CO2 emissions  

If Vertical Wind was to sell 
1 200 wind power plants 
each year…
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An innovation system can be defined as the ele-
ments and relationships which interact in the 

production, diffusion, and use of new, and econo-
mically-useful, knowledge.1 To innovate is to crea-
te something with new knowledge or to use prior 
knowledge in a new way, but also to find and dis-
seminate ways to use the knowledge. The innovative 
process is highly influenced by the institutional and 
cultural context. Rules and regulations, norms, and 
fashion and cultural characteristics influence inno-
vation and creativity. Innovation systems are cons-
trained in several ways because existing institutions 
and interested parties are typically tied to existing 
technologies and systems, thereby reinforcing these 
— this is the lock-in phenomenon. Four different 
kinds of lock-in can be identified: scale economies, 
learning effects, adaptive expectations, and network 
economies.2

Scale economies favor the dominant technology 
system through cost-effectiveness barriers to entry 
for innovations, such as large production volume, 
built up knowledge base, established networks, se-

cure supply channels, and optimi-
zed manufacturing processes. 
These barriers allow establis-
hed systems to reduce prices 
when competing with new 
solutions. Consequently, the 
latter have a hard time ente-
ring the market. For an in-
dividual business, examples 
include large sunk costs in 
manufacturing plants, supply 
chain partnerships, and dist-
ribution networks built on a 

particular technology. Funda-
mental changes in technology 

mean these investments lose value. Further, the 
new system cannot immediately generate compen-
sating advantages. For these reasons, the scales are 
heavily tipped in favor of old technology. Risks as-
sociated with first mover status further delay inno-
vation deployment.3

1	 Johnson, Edquist, Lundvall (2003)
2	A tkinson, Dietz, Neumayer (2006), Chapter 22 & Brown, et al. (2007) Ibid.
3	A tkinson, Dietz, Neumayer (2006), Chapter  22

A related challenge is the chicken-and-egg di-
lemma that can arise when several different actors 
have key roles in realizing a technology transition, 
but everyone waits for the others to act first. One 
example is the market for hydrogen vehicles, since 
neither the automotive industry nor petrol stations 
have sufficient incentive to start producing vehicles 
or distributing fuel before the other part invests 
their share in the system.4

Learning effects are the benefits which arise with 
a large knowledge-base, distributed across a large 
group of relevant parties, with respect to a given 
technology. The cost barrier for a new system can be 
significant, because of current competence among 
engineers, administrators, and users in running 
and maintaining the current technology. Learning 
effects can also cause technology lock-in by locking 
in patterns of thinking and problem solving. For 
instance, we may focus on the product delivering 
a certain utility or service, rather than this service 
itself.5 People are often conservative with respect to 
new solutions, even if these offer the same service. 
Learning effects can also influence government of-
ficials since it is easier to administer well-known 
technology than to try to understand new solutions. 
Revolutionary innovations can, thus, easily fall bet-
ween the cracks and stay there.

Adaptive expectations favour established tech-
nology. Consumers, distributors, and producers 
all derive a sense of security from their experience 
with established systems because they know what 
to expect in terms of quality, performance, and life 
expectancy. This serves to diminish interest in new, 
potentially better, but more uncertain, solutions.6

Network economies arise when system-use crea-
tes incentives for others to use the same technology. 
The benefits to each user increase the greater the 
number of users. First adapters then face disadvan-
tages such as non-compatibility and lack of com-
petence.7 Operating systems for computers display 
powerful network economies. Computer software 
designers will typically base their products on com-

4	C hakravorti (2007), p. 118
5	A ndersen (2004), p. 14
6	A tkinson, Dietz, Neumayer (2006), Chapter 22
7	 Farrell & Klemperer (2001), Chapter 1.2

Technological and institutional lock-in – 

barriers to low-carbon innovation

Lower investments
Technological risk
No returns
Public financing

Huge investments
Market risk
High returns
Private financing

The new technology 
needs support to reach 
this tipping point

Big investments
Technological and political risk
Contingent returns
Public and private financing

C
O

S
T

C U M U L AT I V E  V O L U M E  /  M AT U R I T Y

Conventional 
technology

New low fossil technology
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patibility with Windows operating 
systems, thus causing an obstacle 
for new operating systems. For 
low-carbon technology, there is 
great uncertainty as to which so-
lutions will become dominant. 
Consequently, few incentives ex-
ist for a single actor to choose and 
invest in one technology since the 
future potential network econo-
mies are unknown. 

Technological and institutional 
lock-in prevents the replacement 
of conventional technology with 
better alternatives. This holds for 
much of the carbon-dependent 
technology within infrastructure, 
industry, construction, energy, 
and transportation in use today. 

Due to lock-in, new knowledge, 
new ideas, and superior techno-
logy are not enough to effect the 
transition to a low-carbon econo-
my. Replacing carbon-intensive 
technology with low-carbon or 
carbon-free solutions amounts to 
transitioning to a new industrial era. With time, this 
transition will indeed gather its own momentum, 
but the situation today is unique because we do not 
have time to wait – our very existence is threatened 
by our old technological systems. The transition has 
to happen now, and new innovative solutions have 
to replace the old over a period of just a few deca-
des.  

To make the required transition possible, deve-
lopment and implementation of innovative climate 
technology must be analysed in the context of a 
carbon-free society and on the basis of interaction 
with new business models, new policies, and new 
habits. Information technology can serve as an ex-
ample: how can new technology (smart IT-systems) 
be used together with new business models (such as 
dematerialised products) and new behaviours (such 
as video conferences instead of travelling to meet-
ings) to minimize emissions of greenhouse gases?

Policies, institutions, and attitudes have to change 
to promote structures that appreciate low carbon 
innovative thinking and give incentives to initiati-
ves in the transition to new technological systems. 
For example, current energy systems are adapted 
to yesterday’s carbon technology and large-scale 
centralised energy production. The regulatory fram-
ework for planning, permitting, and grid tie-in are 
barriers to new solutions.8 Actors with large invest-
ments in conventional energy technology actively 
contribute to blocking the energy transition through 
powerful lobbying organisations. The remaining 
chapter outlines what politicians and businesses 
can do to overcome technological and institutional 
lock-in and become winners in the transition to the 
climate-friendly society.

8	�U nruh (2000) refers to this as the ”Techno-Institutional Complex,” consisting of 
technological systems and the public and private institutions in control of the use 
and diffusion of these. The different parts are inter-dependent, creating lock-in. 
More information can be found in the Stern Review (2006), p. 354 ff.

There are many obstacles  
for new solutions in  

the competition with  
conventional ideas
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This chapter offers recommendations for policies 
to effect the low-carbon economy transition, 

covering innovation, entrepreneurship, and leader-
ship. Specific examples from around the globe are 
also presented below. 

Any number of claims has been made regarding 
the desire to lead on this issue — but anyone who 
wants to lead had better get going. In February 
2008, the United Nations Environmental Program-
me launched the Climate Neutral Network (CN 
Net). This network lets states, municipalities, cities, 
and businesses who are serious about the low-car-
bon economy transition exchange knowledge and 
co-operate toward reaching climate neutrality. Four 
progressive countries are already participating:
• �Costa Rica – aiming to be climate neutral by 2021
• �Iceland – implementing a new plan to decrease 

emissions by 75 % by 2050
• �New Zealand – aiming to have 90% renewable elec-

tricity by 2025
• �Norway – aiming to be climate neutral by 2030

Read more and join the network at:  
www.climateneutral.unep.org

Transitioning to a climate-friendly, greener society 
and managing effects of climate change are not 
simply environmental issues; these are over-arching 
issues for society. Climate care needs to be seen as 
a central factor for all policy-making and especially 
central to research, innovation, infrastructure, en-
ergy, business, agriculture, industry, the economy, 
and trade. In December 2007, Australia appointed 
Penny Wong as the first climate minister with over-
all responsibility for climate policies,1 and just re-
cently a parliamentarian committee in Great Britain 
proposed that the country should follow Australia’s 
initiative and appoint their own climate minister.2 
Appointing a climate minister to co-ordinate clima-
te policies between all departments is an important 
step forward in managing the transition to a low-
carbon economy. 

1	S ee: http://www.environment.gov.au/minister/wong/index.html
2	 Guardian (2008)

J U S T  D O  I T ! 

According to a widespread misconception, the trans-
ition to a low-carbon economy will be expensive and 
painful. However, a study by the McKinsey Global 
Institute shows that technology that is already cost-
efficient can provide half of the global emission 
reductions — reductions that pay for themselves 
— necessary to meet the two degree goal.3 These 
technologies and measures mainly concern levera-
ging energy efficiencies, capturing waste heat, smart 
construction, and energy-efficient systems for hea-
ting, cooling, refrigeration, and lighting. The climate 
entrepreneurs in this report cover all of these areas. 
The remaining emission reductions required to reach 
the two degree goal could, according to McKinsey, 
be achieved at a marginal cost of 40 Euros per ton 
carbon dioxide.4

According to the IPCC Fourth Assessment Re-
port, the world could stabilise the long-term con-
centration of greenhouse gases in the atmosphere 
at an acceptable level and avoid a global average 
temperature increase of more than two degrees at a 
cost of less than 0.12 percent reduced annual global 
GDP growth rate through 2030. The IPCC also states 
that it is possible to eliminate six billion tons carbon 
dioxide emissions with negative cost measures (i.e. 
money-saving options). These options are not being 
used today due to implementation barriers such as 
technological and institutional lock-in.5

Studies such as those mainly focus on existing 
technology and do not consider the opportunities 
inherent in a serious commitment to innovation 
and climate entrepreneurship. Large initial invest-
ments in development and deployment of climate 
innovations could quickly turn profitable and drive, 
rather than hold back, the global economy. Studies 
cited by both the IPCC and the Stern report indicate 
this and demonstrate an increase in global GDP as 
a result of stabilizing the climate and transitioning 
to a low-carbon economy. Meanwhile, not reducing 
emissions and continuing on a business as usual 

3	 Diana Farrell (2007)
4	T he McKinsey Quarterly (2007), p. 38
5	IPCC  (2007c), p. 12

Policies for transitioning to a climate-friendly society
“�We cannot go on  
this way for long...  
We cannot continue 
with business as usual. 
The time has come  
for decisive action on  
a global scale”

Ban Ki-Moon  
(UN Secretary-General))
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path could cost up to 20% of global GDP at the end 
of this century.6

The twelve climate entrepreneurs presented in 
this report clearly prove that cost-efficient solutions 
exist but that support is required for these systems 
to be deployed large scale, to let them win out over 
fossil technology. Obviously we lack neither techno-
logy nor good ideas; rather the lack of investments, 
innovative leadership, and global diffusion of cli-
mate technology is preventing the transition to the 
low-carbon economy.

A study by Greenpeace and the European Renewa-
ble Energy Council (EREC) on the global energy sec-
tor explains how the climate goals can be realized 
by phasing out fossil fuels. According to this report, 
existing technology allows us to cut energy-related 
emissions by half and save one trillion dollars per 
year in energy costs, by 2050. Capital investments 
in this energy transition could in part come from 
the 250-300 billion dollars annually spent on subsi-
dizing coal, oil, and gas.7

6	IPCC  (2007a), s. 205 & Stern Review (2006), p. 232 ff. & p. 143
7	 Greenpeace & EREC (2007)

RE  S E A R C H  A N D  DE  V E L O P ME  N T

Today, climate technology needs to be deployed 
faster while research and development also are ac-
celerated. Because of the large sums involved, the 
high degree of uncertainty, and the monumental 
scale involved (a complete overhaul of infrastruc-
ture and energy systems), the private sector alone 
cannot be expected to generate the capital required, 
not least because the major socio-economic gains 
(such as clean air and better quality of life) are not 
easily monetized by private companies. Therefore, 
large amounts of public funds should be invested in 

research in, and com-
mercialization of, new 
climate technology.8

Public funds need 
to be used in the much-
too-slowly advancing 
area of development 
and deployment of 
energy-related low car-
bon technology. The 
OECD nations only 
spend half as much as 
they did in the 1980s 
on energy R&D, even 
though the current 
energy crisis is much 
more serious than the 
ones of the past. Tech-
nological and institu-
tional lock-in mean 
that a majority of pu-

blic funds are being spent on subsidising fossil-fuel 
energy production and nuclear energy research, in-
stead of renewable energy. 9 In a statement to the 
World Economic Forum, the G8 Climate Change 
Roundtable wrote that “Technology-specific govern-
ment support [of new low-carbon technologies] is 
essential for basic research that offers long-term 
prospect of success but remains too risky to attract 
private sector investment.”10

8	UN DP (2007b), p. 143 f.
9	I bid.
10	G8 Climate Change Roundtable (2005)

Policies for transitioning to a climate-friendly society

The world is looking for  
leaders that can move forward  
in solving the climate crisis – who will deliver?
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A report published by the Swedish Ministry of Fi-
nance regarding the role of low-carbon technology 
in climate policy came to the same conclusion: “pu-
blic funds will have to carry a substantial part of 
the research and development costs of new climate-
friendly technologies. This is because promises of 
future rewards to private investors in technology 
development are not convincing, in particular when 
the rewards are more or less directly controlled by 
governments. Thus, government support, in the 
form of direct subsidies to R&D and other means 
such as setting standards and goals for the future, 
are necessary supplements to a cap-and-trade 
regime.”1 

The Stern report reaches the same conclusions 
and implies that one of the three most important 
parts of an effective climate policy is to support 
development and deployment of innovative cli-
mate technology. 2 The UN additionally supports 

increased political involvement in research and de-
velopment of new technology: “Governments have 
an important role and responsibility in supporting 
the basic research and development (R&D) that any 
wise response to the climate crisis requires.”3

When public funds are used to finance research 
and development of low-carbon innovations these 
efforts should involve private enterprise. One way 
of doing this is through tax credits for climate-
technology related research. Another way is th-

1	A lfsen & Eskeland (2007), p. 9-14
2	S tern Review (2006), p. 573
3	UNEP  (2008), p. 35

rough public-private partnership programmes. In 
Great Britain, the government non-profit company, 
Carbon Trust, aims to accelerate the transition to 
a low-carbon economy. Carbon Trust engages in 
public-private partnerships to reduce emissions and 
collaborates with innovators and entrepreneurs to 
develop new low-carbon innovations. Carbon Trust 
also manages venture capital funds focusing on 
climate technology start-ups; it is financed in part 
by climate taxes. An important part of the Carbon 
Trust mission is to aid promising climate entrepre-
neurs — all the way from the research stage through 
deployment and large-scale climate benefits.4

C L I M A T E  I N N O VA T I O N  P O L I C Y

Innovation is often identified with inventing new 
products. But climate innovation needs to be seen 
in a wider perspective, as a process where services, 
behaviour, and legislation are just as important. The 
technology has to be contextualized and the border 
between technology and lifestyle erased. Developing 
innovative climate technology requires support at 
the research stage; in order to reach markets, bu-
siness models, attitudes and regulations may have 
to be changed; and in order for a new technology 
to achieve its full potential, user attitudes may also 
need to change. 

A shift from product focus to service focus will 
be central. The focus should be on the need instead 
of on a specific way of meeting that need (with a 
specific product). Climate innovation encompasses 
new technology for changing carbon-intensive ha-
bits and the new institutional structures and policy 
frameworks that support the necessary transition. 
Policies that provide clear and meaningful support 
for climate entrepreneurs mean leadership on redu-
cing emissions, and also in developing and deploy-
ing new low-carbon technology globally, a market 
that will be worth thousands of billions of dollars 
annually within a few decades and employ tens of 
millions of people.5

The Porter Hypothesis, developed by Michael E. 
Porter of Harvard Business School in the 1990’s,6 

4	 http://www.carbontrust.co.uk
5	S tern Review (2006), s. 270
6	P orter, M. (1991) & Porter, M. & Van der Linde (1995)

Global energy subsidies
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Billion dollars per year

“�In order to halve GHG 
emissions by 2050, 
it will be absolutely 
critical that there be 
breakthroughs in tech­
nological innovation. 
This is a very challen­
ging task and it will 
require a tremendous 
investment in techno­
logy”

Yasuo Fukuda  
(Prime Minister of Japan  

in January 2008. Regarding  
a newly announced public  

investment program  
of 40 billion dollars for  
low-carbon innovation  

support at home and  
abroad)
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suggests that environmental damage caused by a 
corporation’s activities stems from inefficient use 
of resources. Therefore, decreasing environmental 
damage entails increasing resource efficiency and 
profits. Porter tested his hypothesis and found that 
environmentally sound legislation drives environ-
mentally-friendly innovation and that financial 
gains from these innovative initiatives can more 
than cover the costs. In addition, international 
competitiveness, compared to less resource-efficient 
enterprises, is improved. Later studies have also 
supported the Porter Hypothesis, in particular with 
respect to regulatory frameworks in support of ef-
ficiency standards.7

Many potential markets for climate technology 
outside of OECD are now in the process of tighte-
ning legislation and regulations concerning energy 
efficiency, buildings, transportation, emissions, etc. 
In June 2007, China released its first national cli-
mate strategy, including the goal to reduce energy 
intensity by 20% per unit of GDP by 2010.8 China’s 
renewable energy legislation ranks among the most 
progressive globally, with feed-in tariffs, tax credits, 
and subsidies. This legislation has already generated 
explosive growth in renewable energy production, 
large investments in climate-friendly technology, 
and a plethora of new businesses.9 In India, the go-
vernment has also introduced numerous forms of 
support for renewable energy, and the market for 
clean energy is currently growing by 25%, annual-
ly.10 In the EU, binding emission reduction targets 
are set at 20% by 2020, and all member states are 
currently constructing policy measures toward this 
goal. In the United States, too, many new initiatives 
are underway, and the new post-Bush government 
is expected to implement more defined climate po-
licies. 

As fossil energy loses more and more of the 
competitive advantage associated with not paying 
for climate and other environmental externalities, 
global market interest in climate technology will 
increase in parallel. Nations with strong climate 

7	L anoie, et al. (2007), Murty & Kumar (2001) & Francisco J., et al. (2007)
8	 Worldwatch Institute (2007)
9	 Worldwatch Institute (2006b) & UNDP (2007), p. 31 f.
10	� World Business Council for Sustainable Development (2008) & Export.gov 

(2008)

technology industries focu-
sing on exports stand to gain 
substantially. These countries 
can of course also contribute 
to decreasing emissions in-
ternationally. Denmark is al-
ready putting this capability to 
use. Using subsidies totalling 
roughly 1  300 million dollars, 
Denmark has supported the 
wind power industry for the 
last decade or so. Danish wind 
power now boasts revenues of 
three times that amount (90% 
from exports) and over 20 000 employees.11

In the transition to the low-carbon economy – 
even though large amounts of financing must come 
from the public sector – most of the funding will 
need to come from the private sector. However, po-
licy makers also play an important role here, by en-
couraging first movers, leading the process forward, 
and creating the regulatory framework of incentives 
that support climate entrepreneurs and level the 
playing field.

C e nt  r e  f o r  cli   m at  e  
e nt  r e p r e n e u r s h ip

To lower emissions and secure employment oppor-
tunities and welfare improvements offered by the 
transition to a low-carbon economy, climate en-
trepreneurship and low-carbon innovations must 
be considered central issues in economic, business, 
infrastructure and trade policies. One way to coor-
dinate these efforts is through a climate innovation 
and climate entrepreneurship centre where all sup-
port systems are organized. In addition to coordi-
nating all public programmes pertaining to climate 
entrepreneurs, this centre should also interact with 
private agents, incubators, and research universi-
ties. The centre should focus on four areas:
• �Research and development
• Commercialization
• �Deployment
• �Export

11	�C arbon Trust (2003), p. 6 & Danish Wind Industry Association:  
http://www.windpower.org

Political systems have to  
develop strong support  

for low-carbon innovation
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Centre staff should proactively seek out new climate 
entrepreneurs and offer assistance with application 
processes and collaborations with other govern-
ment agencies and other businesses. This support 
should aid projects at each stage, in a streamlined, 
non-redundant fashion. For instance, fantastic tech-
nology may be coupled to a bad business plan at an 
early stage — the centre would then ensure networ-
king to improve this part. Once commercialization 
is feasible, but funding is lacking, the centre would 
work with the start-up to find investors or grants. 
The centre should also connect innovators with en-
trepreneurs to bring climate-friendly technology all 
the way to the global market. 

In addition to the other programmes coordinated 
at the centre, four new funds powered by substan-
tial financial resources should be created to support 
climate entrepreneurs.  These funds should aid de-
velopment in the four parts of the centre.

• �The R&D resources should primarily be used to 
support small companies and innovators perfor-
ming research at the early stages of new climate 
technology as well as construction of prototypes. 

• �The Commercializating fund should be used to 
co-finance new technology in co-operation with 
investors. 

• �The Deployment fund should primarily help fi-
nance demonstration plants and support the es-
tablishment of innovation zones where climate 
technology can be presented in integrated systems. 
This fund can also help climate entrepreneurs find 
their first customers and markets. 

• �The Export fund should offer help and support by 
identifying interesting markets and providing as-
sistance in entering these. This fund should also 
support loans for export initiatives, with attractive 
rates and conditions, specially designed for climate 
technologies. 

How much should be allocated for these funds? 
The Japanese government will invest 40 billion dol-
lars in climate technology both nationally and in-
ternationally in the coming five years. Relative to 
GDP, this figure can be used as a guideline for other 
countries that aspire to promote innovative climate 
technology.1

1	C arbon Finance (2008)

The government – Center for climate entrepreneurship
Political policy and public support programs

Investments
Private businesses and investors

Technology and product development

The innovators´ “Valley of death”

Research and 
development

   installations

   zones

   in new low-carbon 
   technology

Commercialization Deployment Export

Market 
expansion

Cost 
per unit
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The centre mission should include specific objecti-
ves in terms of outcome for innovations aided by 
the centre, and output in terms of new businesses 
and commercialized innovations. In addition, the 
centre should track emissions reduced abroad as a 
consequence of deals supported by the centre.

A method for measuring the effect of climate 
technology exports should be developed. The long-
term goal should be to encourage other nations to 
develop similar centres and to establish internatio-
nal collaboration on developing and deploying cli-
mate technology.2

Currently, such initiatives are confined to specific 
sectors and without a holistic vision for the transi-
tion to a climate-friendly society.3 National centres 
for climate entrepreneurs, and an international net-
work, would help climate entrepreneurs easily find 
the markets where their innovations can matter 
most. If the climate technology is not spread inter-
nationally, but only within the borders of one na-
tion, this will create employment opportunities and 
local income — but will not significantly contribute 
toward meeting the climate challenge. 

Private companies looking for new low carbon 
solutions should also be encouraged to join the cen-
tre. Those companies can, for example, get help with 
trying out pilot and demo applications. This help can 
also include evaluating and finding the best suitable 
technology, attractive loans to get started, and gua-
rantees of reimbursement if the technology fails. 

The climate technology industry is often frag-
mented with small and medium-sized companies 
and many of the most remarkable ideas are further-
more kept by innovators and entrepreneurs. Inter-
national marketing and embarking on billion-dollar 
projects is very difficult under these circumstances. 
Within the climate technology centre, several of 
these actors could collaborate and take on interna-
tional projects together, backed up by public funds 
and support. 

Climate entrepreneurs should be offered coor-
dinated services for public-private partnerships for 
entry into important markets, such as China, India, 

2	�S ee Stern Review (2006), Chapter 24.3 for models of  international technology 
co-operation 

3	 For example Global Bio energy Partnership: http://www.globalbioenergy.org

and Brazil.  For larger systems sales, municipal com-
panies could be brought in too. These often have sig-
nificant expertise and cutting-edge technology, but 
the knowledge and solutions are hardly spread at 
all internationally and therefore do not contribute 
globally toward reducing greenhouse gas emissions. 
In this context, “privatizing” municipal know-how 
makes sense: let the climate entrepreneurs dissemi-
nate this know-how globally, while creating export 
income and jobs. Partnerships with larger, establis-
hed corporations should also be explored to deploy 
climate solutions. 

It is important (especially when considering the 
export market) to offer legal advice and support 
regarding intellectual property rights. To have the 
back up from a climate technology centre (and in 
the future also an international network) is a mat-
ter of security and reliability, which are otherwise 
frequently in short supply for innovative solutions 
competing with conventional ones.

Finally, government decision makers and agen-
cies must participate in an active dialogue with the 
centre and climate entrepreneurs in order to inform 
themselves regarding how policies, legislation, regu-
lation, and institutions can develop to aid the cli-
mate transition as best they can. For instance, by 
breaking  technological and institutional lock-ins, as 
described further in the next chapter.
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S ol  u tion    - O r i e nt  e d  cli   m at  e  poli    C Y

Climate policy has to start from a perspective of 
seeing possibilities and opportunities. Climate po-
licy measures are too often analysed in terms of 
businesses and jobs at risk, rather than in terms of 
opportunities for job creation, entrepreneurship, 
and enterprises that go hand in hand with the low-
carbon economy. Technology transitions unavoida-
bly lead to job losses in companies that choose not 
to modernize, but also to new jobs elsewhere. 

The state of California estimates that reducing 
emissions by 25% below 1990 levels by 2020 would 
create 83 000 new jobs, save 4 billion dollars, and re-
duce emissions by 174 million tons carbon dioxide.1 
Other studies show that California, by becoming a 
market leader in climate technology, could grow this 
into a 60 billion dollar industry by 2020.2 

This attitude allows for policy that capitalizes 
on and realizes the relevant opportunities. Given 
the negative reactions in January 2008 to the EU 

1	�T his was discussed in a speech by John Doerr at the TED- conference in Monte-
rey in March 2007

2	S tern Review (2006), p. 272

policy package for climate and energy, the solution-
oriented perspective appears to still have very limi-
ted penetration. Instead of protecting climate da-
maging businesses, the political focus should be on 
forcefully supporting the businesses that deliver the 
solutions. This is where job creation and growth will 
take place in the future. This focus should of course 
be implemented through public-private partnering. 
In New Zealand for example, the government co-fi-
nances energy efficiency measures in energy inten-
sive companies.3 Another possible area for partner-
ships is in utilizing the large amounts of waste heat 
that are available in industry (in Europe, more than 
300 TWh annually4); policy makers should do more 
to ensure that this resource is put to better use. 

Climate, employment, trade, and welfare policies 
must be based on a common vision of an overall 
transition to a climate-friendly society and should 
define long-term dynamic policy instruments and 
performance-based incentives. Certain measures 
should also grow more stringent with time, and 
this should be communicated to the market, for in-
stance, concerning the planned rate of increase in 
the price of carbon emissions. Policy makers need 
to work together with market actors, including cli-
mate entrepreneurs, to create meaningful, societally 
overarching transition strategies. Goals should then 
be clearly communicated to the market while sup-
port and room to experiment are provided to make 
sure that the most efficient solutions are developed 
and deployed. 

One interesting example in this context is the 
Dutch strategy for energy transitioning, in which 
the state plays a central role in forming a vision and 
strategic goals for a multitude of technology and 
system transitions. The strategy seeks to create a 
sustainable energy system by 2050. When policy 
makers partner with private enterprise, academia, 
and society, they take responsibility for, and play 
an active role in, creating opportunities for experi-
menting with, developing, and deploying innovative 
technology.5

3	S ee: ECCA – Energy Intensive Businesses: http://www.eecabusiness.govt.nz/eib/
4	E coheatcool and Euroheat & Power (2005-2006a), p.31
5	�R ead more on  “Energy Transition – Creating energy” at:  

http://www.senternovem.nl/energytransition/index.asp

Climate change goals  
in New Zeeland  
(New Zealand Government (2007))

90% renewable electricity  •	
by 2025

50% less emissions from the •	
transportation sector by 2040

Becoming the first country in •	
the world to introduce electric 
cars in large scale

Being the world leader in •	
reducing emissions from the 
agricultural sector

Increase in forest area  •	
of 250 000 hectares by 2020

Achieve those goals in close •	
cooperation with business and 
civil society

“�Why shouldn’t New 
Zealand aim to be the 
first country which 
is truly sustainable – 
not by sacrificing our 
living standards, but 
by being smart and 
determined?”

Rt. Hon. Helen Clark  
(Prime minister)
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The Dutch have created seven different theme 
groups, and each group coordinates transition sup-
port and aid. Each theme has been developed to 
cover an area identified as central to the transition. 
Themes include environmentally-friendly raw mate-
rials, sustainable mobility, sustainable energy supp-
ly, and sustainable energy use in buildings. Within 
each theme, a number of transition road maps have 
been created, such as hybridization of vehicles, in-
creased use of biomass, modified energy behaviour, 
and decentralised power generation. Each road map 
has measurable objectives. Businesses and organiza-
tions can identify barriers to satisfying these objec-
tives and propose legislative and regulatory changes 
to remove these barriers.  Corporations and orga-
nisations can also receive guidance and support for 
adapting activities. The government is also proac-
tive in building networks and coalitions for actors 
in transition, including financial institutions and 
“early adopters”. This policy is characterised by the 
realization that marginal improvements will not 
suffice to meet the climate challenge—structural 
and system-wide changes are required, and climate 
entrepreneurship must be actively supported. 

Meaningful transition policies should include: 

• �National innovation strategies to effect the techno-
logy transition. Strategies that analyse and adapt 
all current legislation to support the overall goal 
of sustainable development through the transition 
to a climate-friendly society and the relevant in-
dustry-specific goals including improved resource 
efficiency. 

• �Instruments for measuring how policy and sustai-
nable innovation interact. This is needed in order 
to determine which measures work and which do 
not. Quantifiable objectives are required, such as 
targets for amount of fossil technology replace-
ments within various industries, targets for the 
number of climate innovations that should receive 
commercialization support from the government, 
and the amount of exported climate technology 
that should receive support through public pro-
grammes.

 

• �The framework for public- private partnerships for 
institutional change must be improved. Forums 
should be set up through which the government 
can provide information about long-term objecti-
ves for the transition and support to established 
industry and new entrepreneurs to promote the 
innovative driving force needed. The centre for cli-
mate entrepreneurs described above is a suitable 
forum. 

• �Economic policy should be integrated with envi-
ronmental and climate aspects. The ministries of 
finance and enterprise should for example work 
closely with the ministry for environment. Each 
department should also have their own climate 
co-ordinator focusing on supporting climate en-
trepreneurship, push for the transition to a clima-
te-friendly society, and support export of climate 
technology.
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n e e d  an  d  d e m an  d  
f o r  s y st  e m  c h an  g e s 

To enable the economy to respond more efficiently 
to societal needs, a legislative and regulatory fram-
ework for handling market failures—e.g. massive 
emissions of climate pollution—is needed. Many 
corporations are now ahead of policy makers when 
it comes to understanding the need for policies that 
enable and actively support efficient management, 
in the general economy, of the climate issue. In Fe-
bruary 2007, a large number of the world’s largest 
corporations (including ABB, Citigroup, General 
Electric, and DuPont) encouraged policy makers to 
act: the companies suggested that “Government po-
licy initiatives should address energy efficiency and 
de-carbonization in all sectors.”1 

One year later, in February 2008, Sony, Nokia, 
Tetrapak, Hewlett Packard, and others signed the 
“Tokyo Declaration.” These companies have com-
mitted to raising the targets for their own emissions 
cuts and point out that on the international level, 
the required leadership from policy makers is lack-
ing today.2 The United States Climate Action Part-
nership, another association supported by many of 
the world’s largest companies, is also asking for po-
litical leadership and adjustments of financial fram-
eworks in order to help private businesses rationally 
partner and act on the climate issue.3

Public attitudes mirror those above. More than 
80% of the populations of most large countries 
around the world want their government to take 
more actions to prevent climate change.  The same 
percentage wants to increase the use of wind- and 
solar-energy as well as the use of climate friendly 
transports.4 Despite this, action on climate chan-
ge is frequently conceptualized at the individual 
level—and almost only ever with the individual 
understood as energy-consumer, never as a citi-
zen with influence and responsibilities pertaining 
to climate policy. Lifestyle changes are important 
and necessary, but far from sufficient as long as 
the fundamental systems remain unsustainable. A 
study concerning climate policies and technology 

1	 Global Roundtable on Climate Change (2007), p. 3
2	 WWF (2008b)
3	USCAP  (2007)
4	 GMI (2007)

reached the conclusion that: “Adaptive changes to 
our lifestyles, etc. while useful, will most likely not 
by themselves be able to deliver the huge reductions 
that are required.”5

We cannot expect everyone to have the oppor-
tunity to adapt their entire lifestyle so as not to 
damage our climate. An overwhelming majority 
of the world’s population want to live so as not to 
damage climate, but prefer for this to be built into 
societal systems rather than have to obtain all the 
information required so as to make the right choices 
at each and every stage every day (see figure in mar-
gin). We don’t individually expect to have to check 
to ensure that our homes were not built by slaves or 
the products in our stores made by children—and 
we should not individually have to expect to have 
to ensure that our regular everyday activities do not 
contribute to catastrophic climate change or other 
environmental damage. A study commissioned by 
the British government determined that: “The focus 
needs to be on creating a supportive framework for 
collective progress, rather than exhorting individu-
als to go against the grain.”6

National and local policy makers have an im-
portant role to play in initiating the transition 
towards a climate-friendly society and the neces-
sary system changes that are needed. Geneva, Swit-
zerland has decided to use 100% renewable energy 
by 2050. Santa Fe, New Mexico will, by 2030, have 
replaced all use of fossil energy in buildings. Masdar 
City, currently being built in Abu Dhabi, will be an 
international centre for environmental technology 
and will be completely carbon-free. In China there 
are similar projects, such as Dongtan Eco-City which 
is being built close to Shanghai, and the city Baoding 
which is already a cluster for innovative companies 
in the field of renewable energy technology. In Lon-
don, emissions will decrease by 60% by 2035, this 
with the aid of a specially-founded climate agency 
which will develop renewable energy systems for 
the city in co-operation with the private sector. In 
2012, London will also hold the first Olympic Games 
completely run by low-carbon technology.7

5	A lfsen & Eskeland (2007), p. 74
6	S ustainable Consumption Roundtable (2006), p. 1
7	T he Climate Group (2006), s. 25 ff. & Greater London Authority (2007)

K ä ll  a : G MI   ( 2 0 0 7 )

In your opinion; should the 
government do more to stop 
climate change?

AU S T R A L I A

No 11%
Yes 89%

B R A Z I L

Don’t know
1%

No 2%Yes 97%

I N D I A

Don’t know
1%

No 7%
Yes 92%

C H I N A

No 3%
Yes 97%

S W E D E N

Don’t know 
11%

No 8%Yes 81%

S O U T H  A F R I C A

 Don’t know 
2%

No 3%Yes 95%

U S A

Don’t know 
8%

No 12%Yes 80%

Yes
No

Don’t know

Read more about the world’s  
first carbon-neutral city 
http://www.masdaruae.com
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Policy makers do not have all the answers and should 
not “pick winners”. But the climate transition is ne-
cessary, and policy makers must realize this and the 
central role they play in creating and changing le-
gislation to yield policy instruments that effect this 
transition as soon as possible. In the UNEP ”Year-
book 2008” the environmental programme states: 
“There are incentives and stimuli for good habits, 
and disincentives for bad habits, that only govern-
ments can provide. What has been missing so far 
is the political will and policy coordination that is 
needed to unleash the full creative capacity of the 
private sector and civil society partners”.8

P O L I ci  e s  F O R  I M P L EME   N T in  g  
C L I M A T E  T E C H N O L O GY

Policy must to a greater extent support implementing 
innovative climate technology and restrain invest-
ments in fossil technology. Australia took the lead and 
became the first nation to ban inefficient lighting sys-
tems, thus saving four million tons of CO2 annually.9 
In 2007, opinion polls in 14 countries found that 80% 
of those asked favoured policies for phasing out tech-
nologies that cause climate damage.10

Policies promoting deployment of innovative 
climate technology can also save society money. 
California residents stand to save 43 billion dollars 
between 2001 and 2013, through tougher efficiency 
requirements for buildings and standards for appli-
ances.11 But if more resource- and climate-efficient 
technology is available and widely favoured, why is 
it not implemented more rapidly?  

The technological lock-in described above pre-
sents one challenge. A further problem is the fact 
that carbon emitting technology does not carry its 
full climate cost. A third challenge for sustainable 
solutions is that they typically require higher up-
front investment than fossil intensive systems—
while subsequent costs for operations are lower. 
Short-sighted financial analyses thus favour fossil 
intensive systems. 

8	UNEP  (2008), p. 33
9	�A ustralian Government, Department of Climate Change.  

See: http://www.greenhouse.gov.au/energy/cfls/index.html
10	GMI (2007)
11	The Climate Group (2006), p. 3-8

In Holland 28% of all urban journeys are  
made on bicycles, in USA that number is 1%

( K ä ll  a : P u ch  e r  &  D i jks   t r a  ( 2 0 0 3 ) ) .
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For these reasons, policy makers need to promote 
long-term perspectives and sustainable reasoning 
via economic policy. Just as we cannot expect in-
dividuals to change the energy and transportation 
systems without changing policy, we cannot expect 
individuals to correct system-wide market failures 
in our economy without changing policy, either. The 
market is not governed by laws of nature but by con-
ceptual, legal, and institutional frameworks. Innova-
tions, such as cap and trade, can correct system-wide 
market failures and improve the overall function of 
the system. Today, the market for instance fails to 
consider services from eco-systems1—this value 
has been estimated at 54 trillion (54 • 1012) dollars.2 
Accounting for this value would change the relative 
costs of low-carbon innovations and fossil energy 
dramatically. Note for comparison that the total 
global GDP is 48 trillion dollars.3 Ecological reality 
needs to inform our willingness to re-conceptualize 
and improve economic frameworks and policies.4

We need policy instruments that make low-car-
bon innovations more competitive by valuing their 
positive externalities, as well as measures that sup-
port consumers in their role of driving demand for 
climate technology. The tie-in between initial inves-
tors and consumers of fossil energy also needs to 
be strengthened, for example the relation between 
builders and those subsequently paying the bills for 
operating them. Studies of lifecycle costs of buil-
dings show that only 10% of the cost is allocated to 
initial construction; 90% is operational cost. Despite 
this, initial investment costs are typically of much 
greater concern during construction, favouring 
short-term solutions that are cheaper than low-
carbon technology but more expensive to operate—
and more expensive for the climate.5

In multi-unit housing, individual unit metering 
is one way to generate demand for higher efficiency. 
In the US, one study showed that improving buil-

1	�E cosystem services are the services produced by the ecosystem. These services 
can include water purification, carbon capture and storage, biodiversity, pollina-
tion and climate control. 

2	�  Costanza et al., (1997). The statistics has been corrected for inflation between 
1997-2007. Inflation statistics from Federal Reserve Bank of Cleveland: http://
www. clevelandfed.org/research/Infl ation/World-Infl ation/Index.cfm

3	S tatistics from the World Bank
4	S ee: Hecht (2005), Morillaa et al., (2005) & Cairns (2006)
5	M iljöaktuellt (2008)

ding efficiency with existing technology would save 
enough energy to shut down 30 major coal power 
plants and save up to 70 billion dollars.6 Another 
example where policies are playing a positive role al-
ready is through the requirement that a seller has to 
provide information on a building’s energy perfor-
mance, via energy labeling. This ties investors closer 
to consumers by requiring information regarding 
energy efficiency.7 However, these kinds of policies 
need to be designed not to lock-in on traditional and 
marginal technology improvements. 

Markets fail in the absence of information. We 
need energy and climate labelling for more than just 
(some) buildings. These labels inform consumers of 
the total environmental costs of a product. The label 
could include information on energy used during 
production, emissions generated, and energy requi-
red for use.8 

Standards and regulations are needed for new 
investments, but also for upgrading existing tech-
nology. This could for example include minimum 
climate efficiency standards when renovating buil-
dings. Thanks to regulatory initiatives, energy use 
for heating in renovated buildings in Austria has 
gone down by 64% since 1994.9 Energy savings of 
the same magnitude can be achieved by retrofit-
ting climate efficient and cost efficient technology 
in existing buildings. Politicians should use finan-
cial incentives to encourage programmes such as 
the Clinton Global Initiative’s: “Energy Efficiency 
Building Retrofit Program”. The programme enables 
partnerships between city governments in some of 
the world’s largest cities (New York, London, Mum-
bai, Sao Paolo, etc.) and financial institutions, en-
ergy service corporations, and trade associations to 
improve energy efficiency in buildings and cut emis-
sions.  Improvements will be made to public buil-
dings, but the private sector will also be offered att-
ractive solutions for installation and maintenance 

6	T he New York Times (2008)	
7	�R ead more about the energy declaration for constructions in the UK : http://

ec.europa.eu/environment/etap/pdfs/july06_building_energy_perf_cer-
tificate.pdf and in Sweden: http://www.boverket.se/templates/Page.
aspx?id=3210&epslanguage=SV

8	� Find out more about climate labelling of products in Britain and France http://
ec.europa.eu/environment/etap/pdfs/jan08_carbon_label.pdf

9	T he Climate Group (2006), p. 21

According to the Stern Review, 
public support for implementa-
tion of new low-carbon techno-
logies is even more important 
than support for research and 
development. Models that are 
used in the report suggest that 
for each public dollar spent on 
research and development of 
low-carbon technology – eight 
should be spent on technology 
implementation
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of innovative technology.10 Programmes such as this 
one support climate entrepreneurship by creating 
markets and demand for low-carbon innovations.

S U P P O R T  L O W - C A R b on   innovation         
W I T H  p u b lic    P r oc  u r e m e nt  

Public sector economic activities have to be climate-
friendly and optimized to support development and 
deployment of low-carbon innovations. The public 
sector in Europe consumes 1,800 billion Euros an-

10	Clinton Foundation (2007)

nually. By taking the lead and investing in climate 
technology, the public sector can create new mar-
kets, cut emissions, generate positive external ef-
fects, and stimulate innovation.11

Policies often support innovation from the supp-
ly side, not the demand side. There must be a ba-
lance here and the public sector should take the lead 
as “early adopters” of innovative climate technology 
and assume the risk of investing in immature inno-

11	Climate Action Network

The mayor’s office in London.  
The building has been designed and 

constructed to save energy – and uses 
only 25% of the energy consumed  

by a conventional office building
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vations; this would give climate technology a test 
market for improving products before entering the 
global market. The public sector can also help lower 
costs for new technology and give low-carbon inno-
vations within different sectors the opportunity to 
build up competitive advantages.1  Demand-side in-
centives can also play an important role in pushing 
down costs for new technology and provide low-car-
bon innovations in different types of businesses a 
chance to build up scale economies, learning effects, 
adaptive expectations, and network economies.

Regulation for public procurement programmes 
should assure that the public sector takes the lead 
in increasing climate technology sales and unlock-
ing technological lock-ins. All procurement should 
consider lifecycle costs and climate efficiency. Pro-
duct procurement should also be replaced by service 
procurement when possible and businesses offering 
cyclical instead of linear material flows should be fa-
voured. By focusing on which function to purchase 
and not on which product, innovation is generally 
favoured.2

One strategy for lowering costs and making low-
carbon technology more competitive is by leveraging 
municipal purchasing power at the regional level 
to let climate entrepreneurs bid on larger projects. 
This allows smaller companies to take advantage of 
some scale economies, increase production, and cut 
costs. In some cases it will still be difficult for smal-
ler companies to bid on large projects. One solution 
is to combine two procurements for one project, 
where the smaller part of the order specifically calls 
for untested low carbon technology. If the untested 
technology proves successful, procurement of this 
technology can be scaled up afterwards.3 

Larger publicly funded construction projects 
should include a requirement for some percentage 
of the cost to support low-carbon innovations 
within the field, in analogy with common regula-
tions requiring construction budgets to set aside a 
certain percentage for artistic styling.  

1	NESTA  (2007) & Stern Review (2006), p. 354 ff. 
2	R ead more on cyclical material flows : McDonough & Braungart (2003)
3	 Georghiou (2007), p. 22

Read more about sustainable 
public procurement
http://www.procuraplus.org/
http://www.epa.gov/opptintr/epp/

g lo  b al   cli   m at  e  poli    C Y

National climate policies must be global. That is, a 
national policy must consider its effect on global 
emissions and not only domestic effects. Reducing 
emissions to a sustainable level domestically is one 
important goal, but international contributions 
need to be considered, too. For developed econo-
mies, the transition to a climate-friendly society is 
mainly about replacing existing fossil intensive sys-
tems. For developing economies, the transition to a 
larger extent concerns changing the course for new 
technology installations. By 2030, 70% of the in-
creased energy demand will come from developing 
countries, and investments in energy infrastructure 
there will total 10 trillion dollars.4

Nations not yet subject to fossil technology and 
institutional lock-in could potentially skip certain 
development stages (such as the fossil era), thus 
“leap-frogging” into the new low-carbon economy.5 
Cell phones are often used to exemplify the leap-
frog concept: many developing nations have simply 
skipped widespread landline telecommunication use 
and went for wireless mobile systems directly. In-
deed, fast-growing economies will have to leapfrog 
past much fossil technology, or we will not be able 
to meet the climate challenge.

4	IEA  (2006c), p. 65
5	 For more examples and a review see WorldChanging (2004)
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Ivory Park EcoCity outside Johannesburg in South Africa
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Carbon intensive technology is also supported by 
import of products from countries such as China 
and India. A WWF report indicates that imports 
from China and India to Sweden generate 4.7 million 
tons of carbon dioxide annually. This is emissions 
not accounted for in national statistics, but that is 
equivalent to nine percent of total Swedish domes-
tic emissions.3 A similar study in Norway shows im-
ports account for 6.8 million tons of carbon dioxide, 
twelve percent of total domestic emissions.4

Emissions associated with imports cannot be 
disowned. A minimum goal should be to invest as 
much in sustainable technology in the exporting na-
tions, as it would have cost to avoid those emissions 
domestically. For Sweden and Norway, this would 
mean 156 and 226 million dollars, respectively, in 
China alone.5

3	 WWF & The Global Footprint Network (2007)
4	 WWF (2008) & WRI (2008)
5	�E stimated price: 33 USD per ton. For current prices:  

http://www.pointcarbon.com
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Nations need to skip, and where it’s too late for that, 
break out of, the carbon era – but global develop-
ment is today essentially moving diametrically op-
posed to this, with more and more people in more 
and more nations becoming more and more carbon-
dependent. In China, two new coal power plants 
are built every week.1   Multinational companies in 
search of new markets contribute to this develop-
ment and so do foreign investments.  As much as 
40 % of the institutional investments in developing 
countries are spent on fossil energy infrastructure.2

1	 BBC (2007)
2	M aurer & Bhandari (2000)

Carbon dioxide emissions in China 
resulting from production of goods 
exported to Norway, by sector
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The graph shows CO2 emissions per capita vertically and GDP per capita horizontally. Every circle 
represents one nation; the size of the circle represents the size of the population. In order to transition 
to a climate-friendly society, rich countries must travel far down toward the lower right corner, whereas 
poor nations, by leapfrogging, must go straight to the lower right corner without first passing the carbon-
intensive stage the rich countries have difficulty leaving. 
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Governmentally-controlled investments such as 
pension funds should, as part of their climate stra-
tegy, not invest in fossil-dependent systems any-
where in the world. The government should also 
initiate partnerships with the private financial sec-
tor to work out strategies for how to encourage in-
vestments in both domestic and international inno-
vative climate technology, including tax credits for 
early investments in innovative climate technology. 
If policy makers send clear messages to investors 
regarding long-term commitments to the climate 
transition, and come to international agreements 
on the same, this decreases new climate technology 
investment risk. 

E x po  r tin   g  C L i m at  e  t e c h nolo    g y

Climate technology exports should be encouraged, for 
instance through tax credits and free trade agreements 
on selected technologies. Smart export policies for low-
carbon innovations promote climate entrepreneurship 
and help bring smart solutions to the markets where 
they can make the biggest difference, quickly. National 
targets for exporting emission reductions through pro-
ducts and services should be set, and statistical met-
hods for measuring impact developed. 

It is important that trade and development aid 
policies adapt to climate mitigation needs. An inter-
national standard methodology for measuring and 
paying for emissions generated abroad needs to be 
developed. One way to reduce emissions associated 
with trade is creating an international network for 
climate entrepreneurs through which national cen-
tres for climate entrepreneurs connect. The purpose 
of this network would be to aid climate entrepre-
neurs secure financing and entry to new markets. 
This network should provide one-stop shopping for 
climate entrepreneurs, including international con-
tacts, financial support, and market information.  
The international programmes existing today which 
support transfer of low-carbon technology to deve-
loping countries are insufficient. For example, the 
Clean Development Mechanism (CDM), the Kyoto 
Protocol’s premier initiative for technology trans-
fer, will only turn over 2.5 billion dollars between 
2001-2012. In context, this is not even a drop in the 
bucket.6

An international network of climate entrepreneurs 
would also be a resource for investors and buyers 
looking to find and invest in the best available cli-

6	UNEP  (2008), p. 25

mate technology. Financial capital for co-financing 
large investments with venture capital firms could 
be allocated from fees for emission rights and trade 
with carbon intensive products. Implementing these 
ideas should prove possible. Already in 2003, the G8 
countries agreed that “[We will] promote rapid innova-
tion and market introduction of clean technologies, in 
both developed and developing countries … stimulate 
fundamental research in renewable energies … colla-
borate on sharing research results, development and 
deployment of emerging technologies in this area … 
work towards making renewable energy technologies 
more price competitive”.7

The Liberta Institute’s proposal for a fund for 
innovation and entrepreneurship of non-fossil tech-
nology provides an example of what international 
co-operation on research and development might 
look like. In 
the propo-
sal the EU 
would ear-
mark 10% of 
the income 
from emis-
sion trading 
from 2008 to 
2012; 20 billi-
on Euros, to 
be set aside 
to finance 
the fund. An 
independent 
panel of experts would choose projects and the 
funds´ public money would be used to co-finance 
these projects with private venture capital firms.8

It is important to stress that a globally-minded 
climate policy cannot be an excuse for protectio-
nism and support of domestic carbon-intensive in-
dustry. The goal must be to find options for innova-
tions in support of sustainable international trade, 
namely to use international trade to transfer smart 
solutions that increase welfare and prevent reliance 
on inefficient fossil-based products and services. Be-
sides new products and services new financial inno-
vations will probably also be needed to develop and 
disseminate low-carbon technology fast enough on 
a global level.

7	 G8 Summit (2003)
8	CN BC (2008b) & Libertas

Sankampaeng solar energy station 
in Chiang Mai, Thailand
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Low-carbon transitioning and business management
sey & Co. shows that many major companies have 
realised this, but for smaller businesses it is not as 
obvious. Of 391 CEOs surveyed, 71% of those at ma-
jor corporations picked climate change as the most 
critical issue for ensuring future success. Among 
mid-size companies, the corresponding figure was 
44%, and for small businesses, it was only 31%.4

For businesses, transitioning to the low-carbon 
economy means developing new products and ser-
vices as well as replacing existing fossil-dependent 
technology with low-carbon solutions.  Sustainable 
business management means adapting new internal 
practices, but also focusing on how products and 
services can be optimized to yield the greatest cli-
mate benefits externally by helping customers redu-
ce emissions. Chemical giant BASF has performed a 
precise climate analysis of all its products and how 
these can be used to decrease customers’ emissions. 
Their conclusion: potential climate pollution reduc-
tions with these products equal three times their 
lifecycle emissions.5 By studying the products and 
services provided by new climate entrepreneurs it is 
possible to map out the degree of climate efficiency 
that will soon be demanded by the market. 

In October 2007, Harvard Business Review issued 
a special report on climate change and its implica-
tions for consumers: “the effects of climate on com-
panies’ operations are now so tangible and certain  
 

4	M cKinsey (2007), p. 14
5	 BASF

Today the question is not whether the world will 
transition to a low-carbon economy, but how, 

when and who will be the winners in this transi-
tion. We are entering a third industrial revolution; 
the time has come to stake our claims. Within a few 
decades, the global business climate will be funda-
mentally different. According to a report by Lehman 
Brothers, climate change, 
is akin to globalisation, “a 
slow, but powerful and in-
exorable force that progres-
sively changes relative pri-
ces, relative costs, structures 
of demand, and hence the 
structure of production.”1

There are already clear 
trends emerging and those 
will grow in strength the 
coming years. Investors will 
see carbon intensity as a 
risk, consumers will demand 
climate-friendly products 
and the price of climate damage will be much higher 
than today when policy makers put a price on car-
bon emissions and carbon-intensive products and 
services. Those trends will converge and will lead to 
a change in profit margins and in consumer choices. 
Changes in attitudes will most likely enhance this 
process as information on the climate issue and its 
consequences reach even greater numbers. Compa-
nies selling carbon-intensive products and services 
will find it harder to transfer higher costs to consu-
mers and watch profit margins decline.2

In “Climate Change: What’s Your Business Stra-
tegy?” authors Andrew Hoffman and John Woody 
state: “If you want to be a winner in a carbon-cap-
ped world, you and your management team must 
do a careful analysis of your company’s position on 
climate change and develop a strategy to create opp-
ortunities. The ultimate goal of any good business 
strategy is to create a measure of control over your 
future business environment.”3 A survey by McKin-

1	L lewellyn (2007), p. 58
2	�S ee Ibid., Annex 2. for a review of how different effects influence different 

industries. .
3	 HBRGreen.org (2008)
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”�Increasingly, compa­
nies will need to un­
derstand and manage 
their GHG risks in 
order to maintain their 
license to operate, to 
ensure long-term suc­
cess in a competitive 
business environment, 
and to comply with 
national or regional po­
licies aimed at reducing 
corporate GHG emis­
sions”

World Business Council  
for Sustainable Development 

(WBCSD) & World Resources 
Institute (WRI)



Low-carbon transitioning and business management
that the issue is best addressed with the tools of 
the strategist, not the philanthropist.”6 Businesses 
that understand the nature of the low-carbon eco-
nomy early on, and the need to adapt—those that 
analyze the implications for their sector and adjust 
operations as well as strategies—will succeed and 
become winners in the third industrial revolution. 
Practically this requires:7

• �Establishing a positive and constructive attitude 
to the transition to a low-carbon economy within 
management 

• �Encouraging employees to get involved in the 
transition and offering the tools necessary for 
them to do this

• �Initiating research and development projects ne-
cessary to handle the transition

• �Transforming research results into behaviour 
change and suitable investments in material and 
human resources 

• �Accepting that status quo is not an option in any 
industry or business 

Doing this is not an easy task; for many businesses 
the transition will mean big changes in rigid orga-
nizations and a true test of courage and leadership. 
A first step in adjusting operations is to set up in-
ternal climate targets. Which targets, of course, de-
pends on the individual organisation, but the most 
common areas where emissions can be reduced by 
implementing innovative solutions and practices 
are energy- and material-efficiency, recycling, sus-
tainable buildings, switching to renewable energy, 
efficient industrial processes, and communications/
travel practices.8

Start by analysing the sources of climate pollu-
tion in enterprise activities and products’ and ser-
vices’ entire lifecycles.  Then take action within two 
areas: efficiency and implementation of innovative 
technology. Buying emission credits (so called “Car-
bon Offsets”) could be a good complementary so-
lution but presupposes careful monitoring of what 

6	 Harvard Business Review (2007)
7	L lewellyn (2007)
8	T he Climate Group (2006)

exactly is being purchased. The “Gold Standard”9 la-
bel for emission credits implies that the projects are 
serious and aim to contribute to a real shift away 
from the fossil-based economy. However, “offset-
ting” should not be allowed to detract from moni-
toring a business’ own pollution and eliminating 
these emissions.  The entire chain from supplier 
to self and on to the consumer can, and should, be 
adjusted for climate-friendly performance. Techno-
logy and knowledge to handle the task already exist; 
the only things potentially missing are leadership, 
vision, and courage. 

There are no purely financial arguments against 
starting the transition today; many low-carbon 
investments have a payback period of less than a 
year. Dow Chemicals saved 4 billion dollars between 
1994 and 2005 through energy efficiency measures, 
decreasing emissions by 32%. British Telecom has 
decreased emissions by 35% since 1996 through ef-
ficiency measures and by implementing new climate 
innovations; this helped them save 800 million dol-
lars from 2005 to 2006.10 Chemical giant DuPont 
has lowered emissions by 72% since 1990, thereby 
saving 3 billion dollars. They also developed many 
new competitive products for the low-carbon eco-
nomy and made their products more resource effi-
cient.11 With “Mission Zero”, the international car-
pet company Interface aims to diminish all negative 
influence on the environment by 2020. Interface has 
reduced emissions by 60% since 1996 and waste by 
70%, thereby saving 336 million dollars in waste ma-
nagement.12

When products and practices are made more 
climate-friendly this generally results in a more ef-
ficient use of all inputs, which further increases pro-
fits.13 Companies that transition also derive the be-
nefit of independence from fossil fuels and the risks 
associated with these fuels, including an increasing 
price on carbon.

9	S ee: http://www.cdmgoldstandard.org
10	The Climate Group (2006), p. 3-8
11	� DuPont Sustainability: http://www2.dupont.com/Sustainability/en_US/ & Gardner, 

Prugh et al., (2008), p. 32
12	I nterface Sustainability: http://www.interfacesustainability.com
13	L lewellyn (2007), p. 56.

“�There is recognition 
within industry that 
this [move to a low car­
bon economy] is going 
to change fundamen­
tally the framework 
within which business 
is operating and any 
company that ignores 
it is going to lose out 
through higher costs 
and missing opportuni­
ties that arise”

Chris Tuppen (Director  
of sustainable development,  

British Telecom)
K ä ll  a : C NB  C  ( 2 0 0 8 )
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A  g lo  b al   p e r sp  e ctiv    e

Good ideas often arise where they cannot reach 
their full potential; this is especially true for inno-
vations that can reduce climate pollution. One ex-
ample is Renewable Energy Corporation (REC), one 
of the world’s leading Solar PV companies, which 
was built up in not-so-sunny Norway. The need for 
a global perspective in developing and marketing cli-
mate technology cannot be overemphasized. 
Together, China and India will be 
responsible for almost half the 
increase in global energy de-
mand by 2030.1 However, 
this does not mean that 
other nations should 
reduce their focus on 
transitioning—to the 
contrary, this means 
that efforts to enable 
deployment of climate 
solutions globally need 
to be intensified.   

The global perspec-
tive should be present in 
research and development 
within industry and academia 
through exchanges and networking. 
The classic model with internal research and deve-
lopment departments responsible for all innovative 
work for a company could be replaced with a multi-
faceted model more suitable for a global economy. 
“Open Innovation”2 is a model where innovative 
work is performed in collaboration with customers, 
universities, competitors, entrepreneurs, and other 
external parties. The most famous open innovation 
model is perhaps Procter & Gamble’s “Connect and 
Develop”. With broad-based collaboration among 
external parties, this model led to a 60% increase 
in R&D productivity while lowering costs.3  Many 
revolutionary climate technology innovations can 
be found at small companies, universities, or with 
entrepreneurs, while major companies are stuck 

1	IEA  (2007)
2	� Find more information at: http://www.strategy-business.com/press/

enewsarticle/22190?pg=all, http://www.openinnovators.net
3	 Harvard Business Review (2006)

with carbon-based technology due to committed 
investments.4 By establishing a model for open inn-
ovation, new competence is brought in to climate-
adjust a company’s products and business model.  

Companies that do not sell climate efficient 
products and services will have a harder time sur-
viving on the global market in the coming decades. 
Recently the Chinese government directed banks 

to consider adherence to environmental 
legislation on the part of loan app-

licants. The Central Bank of the 
Republic of China has conse-

quently developed a credit 
database in which major 

borrowers are ranked 
with respect to an en-
vironmental standard. 
Company emissions 
will also be more im-
portant in the global 
economy as program-

mes such as the Carbon 
Disclosure Project (CDP) 

develop. Institutional inves-
tors with more than 57 trillion 

dollars in capital—representing a 
third of the global capital markets—are 

already connected to CDP. CDP encourages busines-
ses to voluntarily report their emissions.5

T h e  in  f r ast   r u ct  u r e  c h all   e n g e

Much of the infrastructure in use today was deve-
loped and designed over a hundred years ago. Some 
ideas can be traced all the way back to the Roman 
Empire. Systems used in developed nations, and 
now mass-exported to developing economies, were 
conceived in a time with no knowledge of climate 
change and with little or no understanding of li-
mited natural resources or the value of ecosystem 
services. We depend on an infrastructure not desig-
ned to meet our energy needs—our transportation, 
communication, water, food, etc. needs, in a resour-
ce- and climate-efficient manner.6

4	S ee: Technological lock-in on p. 46
5	 Gardner, Prugh et al., (2008), pp. 188 & 194 & http://www.cdproject.net
6	S ee: Worldchanging (2008) & Strategy Business (2007)
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In the next 25 years, the world 
needs to invest 40 trillion dol-
lars in infrastructure moder-
nisation.7 One of the most im-
portant questions of our time is 
how to ensure that these finan-
cial resources are invested in 
low-carbon technology instead 
of conventional carbon-depen-
dent systems. In developed eco-
nomies investments will mainly 
involve replacing out-of-date 
technology, while developing 
countries will be looking to im-
plement new entire systems.8 

According to the Internatio-
nal Energy Agency’s reference 
scenario, China will double and 
India triple the use of coal-fired 
power by 2030, ensuring fos-
sil fuel lock-in.9 CO2 emissions 
from the transportation sector 
in Asia are predicted to more 
than double, within the next 25 years.10 All the while, 
China, India and the rest of the world fully realize 
that this development is not compatible with stabi-
lising climate. Enormous resources will be invested 
in order to avoid this development; this poses dif-
ficult challenges but also great opportunities for 
enterprises and entrepreneurs. To make rational 
investments of time and money in a world going 
through a transition means thinking innovatively. 
The only successful strategy is development and de-
ployment of products and services that will thrive 
in the low-carbon economy. The main future export 
products will not be fossil-fuel-dependent, and the 
sooner corporations realize this, the better. 

The problem to keep in mind in all innovative 
work within all companies is how to develop low-
carbon technology and how to reach the global mar-
ket. Building new coal-fired power plants, as major 

7	S trategy Business (2007)
8	� By 2030 energy demand will increase by 70 % in developing countries and the 

need for investments in energy infrastructure will be up to 10 trillion dollars 
according to: IEA (2006c), p. 65

9	IEA  (2007), p. 119
10	Asian Development Bank (2006)

power companies such as Vattenfall, REW, and Enel 
are doing, does not position energy companies stra-
tegically in the transition to the new energy econo-
my.11 Investing in developing osmotic power plants, 
as Norwegian Statkraft is doing, does.12 

According to China’s national climate change pro-
gram, the country will reduce their emissions by 550 
million tons from 2005 to 2010. In the same period, 
climate pollution from energy production will de-
crease by 700 million tons.13 A sizable market exists 
for companies that can deliver products to contri-
bute to the aims of this programme. As more ambi-
tious transition policies are implemented, the global 
market for climate innovations will only grow. 

Enterprises should design strategies to ensure a 
leadership position in the transition, by reconcep-
tualising business and export plans.

11	�N ew coal power plants are planned in Europe by Swedish Vattenfall, German 
RWE, and Italian Enel. For more information: Economist (2007) & Spiegel (2007) 
& Vattenfall (2006), p. 11

12	�N orwegian Statkraft, using an open innovative model, is developing power plants 
using osmotic technology to extract renewable energy from the power released 
when fresh water is mixed with ocean water. 

13	�N ational Development and Reform Commission, People’s Republic of China 
(2007)

“�We need to make sure 
that the systems we 
end up with in 2030 
actually enable the 
future we want, not 
rebuild the past”

Alex Steffen (CEO  
at World Changing, as well as  

one of the worlds foremost  
thinkers on innovation  

for sustainability)

Solar panel at hut  
on Lake Titicaca in Bolivia
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T R A N S I T I O N I N G  I N  T HE   RE  A L  W O R L D 

It is not enough to implement a transition marginal-
ly by having some investments in different fields of 
innovative technology or by improving pre-existing 
unsustainable technology to be a bit less unsustai-
nable. To handle the climate challenge, models need 
to be developed to replace all pre-existing carbon-
intensive technology with new solutions, and the 
political policies needed to support this must be put 
in place. Albert Einstein once said that we cannot 
solve problems by using the same kind of thinking 
we used when we created them; the transition to a 
climate-friendly society is based on new products 
and services as well as on new business models and 
practices supporting these. 

Through the project “Planet Me,” the Dutch ex-
press delivery service TNT has started to adapt its 
business model to fit the realities of the 21st cen-
tury. By investing 2.8 million Euros in videoconfe-
rencing systems, they are saving 3.2 million Euros 
per year in travel costs and cutting travel emissions 
by 20 %. The situation has improved for the employ-
ees as a result of more efficient time management. 

The company’s main office is moving into a building 
that will use modern technology that is not just car-
bon neutral, but also produces a surplus of renewa-
ble energy. TNT is also in the process of measuring 
the pollution of all their services to report to their 
customers, a strategy which offers the customers 
transparency and puts pressure on the company to 
keep improving climate efficiency. Reports on emis-
sions will also be tied to a bonus system and presen-
ted in the same manner as normal accounting.1

Transitioning to the low-carbon economy should 
be fun, too! British BSkyB has in three years de-
creased emissions by 27 %, implemented many 
climate innovations, replaced all energy in their 
buildings with renewable energy, started to climate-
adjust their products and invested in four different 
projects for renewable energy plants in Asia. Em-
ployees at the company are involved and have been 
given so called ”Carbon Credit Cards” which load 
credits every time the owner has done something 
to decrease pollution, such as: biking to work and 

1	R ead more at: http://www.tntplanetme.com

”�You remember that 
Internet? Well I’ll tell 
you what – green tech­
nologies, going green, 
is bigger than the 
Internet. It could be 
the biggest economic 
opportunity of the 21st 
century”

John Doerr  
(Ranked by Forbes Magazine 
as one of the world’s foremost 

investors in new technology. 
Doerr arranged venture capital 

for Google and Amazon start-ups 
amongst others.)

New strategies need to be developed in order to deal  
with the transition to total sustainability in an efficient way,  

to avoid risk and seize opportunities
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renting a hybrid vehicle or having a videoconference 
instead of travelling to a meeting.  The credits on 
the card can then be used to claim various prizes. 
Events are also organised with discussions or mo-
vie screenings to encourage suppliers to transition 
toward more climate-friendly practices, too.2

It is not merely a question of lowered emissions 
but also a question of efficient use of resources 
within a company – hundreds of millions of Euros 
can be saved in Europe alone by more energy ef-
ficiency.3 It is in the interest of investors and sha-
reholders that their companies manage emission 
reports seriously and start investing in less carbon-
dependant technology as well as make their pro-
ducts climate-friendly in order for their products to 
secure a place in the future market.4 

A study from Goldman Sachs shows that the 
most sustainable businesses have seen their shares 
outpace the MSCI World Index by 25% since August 
2005 when the measurements were initiated. 75% of 
the companies analyzed as sustainability role mo-
dels developed better than other companies in the 
same industry during the same time period.5 From 
a shareholder’s perspective, a sustainable business 
should include:

• �Increased profit	

• �Decreased risks	

• �Increased creativity and innovation

• �A more efficient use of inputs	

• �A better reputation

• �More efficient processes throughout the entire va-
lue chain

• �Increased product differentiation

• �A more attractive workplace

• �Better working environment

2	S ee: http://www.jointhebiggerpicture.com/HealthyEnvironment
3	E uropa (2006)
4	�A n interesting programme for emission reporting is the Carbon Disclosure 

Project: http://www.cdproject.net. For sustainable reporting there is the Global 
Reporting Initiative: http://www.globalreporting.org. For sustainable and re-
sponsible investment policies: UN Principles for Responsible Investment at http://
www.unpri.org. For investors there is also the Investor Network on Climate Risk: 
http://www.incr.com.

5	 Goldman Sachs (2007)

By changing ways of reasoning and thinking in 
terms of systematic changes, profits can increase 
while pollution decreases. By sticking to carbon-de-
pendant technology and focusing on marginal im-
provements a business will lose. With this knowled-
ge and long-term strategies toward climate-friendly 
practices, the most innovative solutions and exciting 
ideas can be found with climate entrepreneurs such 
as those presented in this report. A minimum requi-
rement when purchasing and for one’s own products 
should be that the climate efficiency is equal to the 
efficiency these climate entrepreneurs offer. 

Who will be the winners  
in the low-carbon economy?
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 Who will be the winners in the low-carbon economy? GlobalFOCUS believe 
that climate entrepreneurs will be the ones pushing forward the innovation 
wave the world now faces. They will lead the way into a third industrial revolu-
tion. This transformational change will require changes in systems and struc-
tures; new technology in itself is not enough. Politics, economics, business, 
attitudes and behaviors will also need to change. We are living in a globalized 
world and we must learn how to think globally. The world’s population and 
rate of urbanization are increasing rapidly, and a large portion of humans on 
the planet are poor and seek higher standards of living. Those people will have 
to be offered a better life in a way that doesn’t at the same time result in fossil 
dependency and a dangerously large climate impact. At the same time, the 
rich people of the world need to change their lifestyles and develop, imple-
ment and spread new solutions for sustainable living. 
  A prerequisite for success is low-carbon innovation. In order for the crea-
tivity and ingenuity of the world´s climate entrepreneurs to result in a global 
implementation wave of low-carbon technology, we need to see more coura-
geous leaders. It’s time to start building the sustainable world we all yearn for.

Conclusion
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At GlobalFOCUS we concentrate on the possibilities that come 

with the transformation to a climate friendly world, and we are 

guided by the vision of sustainable development as a source of 

inspiration rather than problems. During the coming years we will 

work intensively to put climate change on top of the agenda and 

to spread knowledge about new solutions and ideas that can help 

form a non-fossil future. We will also work hard to create new  

interesting alliances in the subject of climate change solutions, 

and make sure that the perspective is global.
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Jakob Rutqvist

Climate Entrepreneurs

WWF is the initiator of GlobalFOCUS. WWFs aim is that young,  
smart students shall find new solutions to our global resource  
allocation problems. The ambition is that GlobalFOCUS will in time 
grow and develop into a self-sustaining project.

”�The world needs leadership – and we should all ask ourselves 
how we can contribute to solving climate change on a global 
scale, as individual citizens as well as in our professional lives. 
We need to develop strategies to fundamentally change our 
policies and our economy. Mahatma Gandhi urged us to be the 
change we want to see in the world. When it comes to the cli-
mate crisis, this will not suffice – we must also mass-produce 
and spread globally the change we want to see.”

Jakob Rutqvist, Global Project Leader, GlobalFOCUS
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