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2009 Research Highlights                 Introduction 

 

Introduction from Jon Price, Managing Director of Climate Strategies 

 

During 2009 we continued to produce world class academic research that made impact with policy 
makers and our growing relevance to policy makers was illustrated through increased international 
government funding. Since inception we have published 75 reports from 19 projects, as a result of 
collaborating with over 50 research institutions and over 90 researchers, including contributions from 
Europe, Africa, Brazil, China, India, Japan and South Africa and the United States of America 

Our fund raising activities for financial year ending 31 July increased circa 40% year on year to circa  
£1m funds, which are on track to reach circa £1.5m by mid 2010. Material contributors continued to 
be governments, with new contributions from both Europe and Australia. Our major government 
funders during 2009 were Agence de l'environnement et de la maîtrise de l'énergie (ADEME) in 
France Deutsche Gesellschaft für Technische Zusammenarbeit (GTZ) in Germany and the Department 
for International Development (DFID) in the UK. Our major foundation contributor was the European 
Climate Foundation (ECF). We also achieved renewal of funds from all of the above for 2009/2010, 
with exception of GTZ who have not yet been approached at time of writing.  

 

2009 Highlights  

We finalised our research on key projects CDM Post 2012, Linking of Emissions Trading Schemes, 
Tackling Leakage and International Support for Domestic Action. 

In July 2009, we were acknowledged for contributions to the UK Government “Global Carbon Trading” 
report and that month we synthesized our European based research into a publication on ten key 
insights on lessons learnt from the EU ETS “Climate Policy, Allocation and Industrial Competitiveness” 
that was published by the German Marshall Fund of the United States. Our speaking/ outreach events 
related to our Global Deal commitments outside the EU included amongst others Congressional Staff 
in Washington, Competitiveness in three US States, EU Mission in Bangkok, Innovations event in 
Sydney and a workshop in Kolkata and Tokyo on Sectoral Approaches. We also attended UNFCCC 
events and held various workshops/side events at Poznan, Bonn and Barcelona. We were asked to 
contribute to background papers and attend three OECD Roundtable events as experts on Sustainable 
Development, namely Sectoral Approaches in Paris, Competitiveness and Leakage in Singapore, and 
Comparability of Climate Change Commitments (Political versus Technical Judgment) in the USA. Our 
recent report on Tackling Leakage was referenced in supporting materials. 

 

2009-2010 Outlook  

With Copenhagen fast approaching we have a busy agenda for the forthcoming year. Our current 
pressing engagements include further work on Competitiveness and Leakage issues culminating in a 
broad analytical based project; the work on Sectoral approaches / crediting mechanisms is currently 
under way and will produce its first output “Role of Sectoral Approaches” later in November; and our 
project on Innovations has commenced with a workshop in Cambridge earlier this quarter. New 
projects to commence shortly include Carbon Pricing for Low-Carbon Investment and Decarbonisation 
of the Power Sector and a further research on Competitiveness and Carbon Leakage.  However whilst 
we have availability of funds, we are in part constrained through lack of identified academic project 
leaders, but in some already established project partners.  
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2009 Research Highlights                 Introduction 

 

 

Secretariat 

During 2009 Climate Strategies was hosted at Judge Business School by University of Cambridge and 
led by executive directors, Jon Price as Managing Director based at the University of Cambridge, and 
Tom Brewer as Research Director (Part time) from Georgetown University in Washington.  

The secretariat was further resourced by an in house Research Manager ( Dora Fazekas – full time) 
and Researcher Assistant (Simone Cooper – Part Time /Full time from January 2010), administrative 
support staff (Katherine Robinson ( who departed to return to studies for a Masters) replaced by 
Grace Stobbart), and part time finance ( Birgit Berry) and marketing managers ( Sarah Schepers) 
based from our Cambridge location.  

For 2010 this changes following Jon’s appointment to a new role as Centre Director of a new centre 
for Low Carbon Futures, a  joint  funding initiative of both government and a consortia of Universities 
(based at York University),  to deliver Innovations and clean technology solutions.  Resultantly Jon 
will relinquish his role after two years as Managing Director at the year end and take up a role of a 
Non-Executive on the Board of Climate Strategies1. For 2010 the Research Director role becomes full 
time to meet the growing needs of the organization, and due to Tom’s teaching commitments at 
Georgetown, Tom will also take up a role of Non-Executive2 with responsibility for the US. There is an 
active search underway for replacement executive directors. Finally Michael Grubb has increased his 
time as Chair, now at 1 day/ week and now fully funded by Climate Strategies following his departure 
from the role of Chief Economist of the Carbon Trust 

 

 

Jon Price 

Managing Director, Climate Strategies 

 

 

                                                           
1 Subject to AGM / Board approval on 20th November 
2 Ibid. 
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Board of Directors & International Advisory Council  
 

Directors 

Chair Michael Grubb Senior Research Associate, Cambridge University 
Member, UK Climate Change Committee 
Visiting Professor, Imperial College London 

Managing Director Jon Price  

Research Director Tom Brewer 
Associate Professor, Georgetown University, 
Washington DC 

Non-Executive 
Directors Michel 

Colombier 

Scientific Director, Institut du développement 
durable et des relations internationales (IDDRI), 
Paris 

Benito Müller Director, Oxford Institute of Energy Studies and 
Oxford Climate Policy, UK 

Hans-Jürgen 
Stehr 

Director, Danish Commission on Climate Change 
Policy, Copenhagen 

International Advisory Council (IAC) 

Harald Dovland 
Chair of IAC, Norwegian Ministry of the Environment, Vice Chair 
AWG-KP 

Christopher Beauman Individual member 

François Moisan 
Executive Director of Strategy and Research, Agence de 
l'Environnement et de la Maîtrise de l'Energie (ADEME) 

Jules Kortenhorst CEO, European Climate Foundation 

Charles Yates Associate Director, GIA 

Christian de Perthuis Associate Professor, University of Paris-Dauphine 

Benoît Leguet Head of Mission Climat, Caisse des Dépôts 

Ian Tilbrook Managing Director, ING Lease Group 

Michael Jacobs Senior Adviser on Climate Change, 10 Downing St 

Richard Folland Senior Climate Change and Energy Adviser, JP Morgan 

The Carbon Trust Institutional Member 

Simeon Thornton Chief Economist (Acting), DECC 

Howard Bamsey 
Deputy Secretary, Department of Climate Change (Australia), 
Australian Special Envoy on Climate Change 

Bengt Boström Head, International Climate Policy Section, Swedish Energy Agency 

Ian Goldsmith UK Public Affairs Manager, Corus Group 

Ian Christmas Director General, World Steel Association, Brussels 
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Supporters, sponsors and collaborating institutions 

Supporters and sponsors 2006-2009 

ADEME Agence de l'environnement et de la maîtrise 
de l'énergie, France  

Australian Department of Climate Change 
Cambridge Centre for Energy Studies, UK 
Center for International Public Policy Studies, Japan 
Carbon Trust, UK 
Corus Steel  
Deutsche Gesellschaft für Technische 

Zusammenarbeit (GTZ), Germany 
Dutch Ministry of Economic Affairs 
European Climate Foundation 

German Marshall Fund of the United States 
Hungarian Ministry of Environment and Water 
Grant Thornton, UK  
Ministry of Foreign Affairs (MFA) in Norway Swedish 

Energy Authority 
UK Government: Department of Energy and Climate 

Change (DECC); Department for Environment, 
Food and Rural Affairs (DEFRA); the Office of 
Climate Change (OCC); Department for 
International Development (DFID)  

United Nations Foundation - Washington 

Collaborating Institutions 

Australian National University, Australia 
Cambridge Center for Energy Studies, UK 
Cambridge IP, University of Cambridge, UK 
Center for Climate Change and Sustainable 

Energy Policy at Central European University, 
Hungary 

Centre for Energy, Environment and 
Engineering Zambia (EECG), Botswana 
Centre for Environmental Policy, Imperial 
College UK  
Centre for European Economic Research, 

Mannheim, Germany 
Centre International de Recherche sur 

l’Environnement et le Développement, France 
Climate Advisers, USA 
Corvinus University, Hungary 
Electricity Policy Research Group, Cambridge 

University UK 
FICCI Federation of Indian Chambers of 

Commerce and Industry, India
Finnish Institute of International Affairs, Helsinki 
Fraunhofer Institute for Systems and Innovation 

Research, Germany 
Fridtjof Nansens Institute, Norway 
German Marshall Fund of the United States 
IDDRI Institut du Development Durable et des 

Relations Internationals, France 
IEEE Institute for Energy and Environmental 

Economics, Tsinghua University, China 

IGES The Institute for Global Environmental 
Strategies, Japan 

IISD International Institute for Sustainable 
Development, Canada 

Indian Institute of Technology Kanpur, India  
International Institute of Economics and 

Management, Ghana 
Javdapur University, Kolkata, India 
Joanneum Research, Austria 
Margaree Consultants, Canada 
Mineral and Energy Economy Research 

Institute and AGH-University of Science and 
Technology, Poland 

Ministry of Science and Technology of Brazil 
National Institute for Environmental Strategies, 

Japan 
Öko-Institut, Germany 
Office of the Parliamentary Commissioner for 

Future Generations, Hungary 
Oxford Climate Policy, UK 
Oxford Institute for Energy Studies, UK 
Point Carbon, Norway and Japan 
Potsdam Institute of Climate Impact Research, 

Germany 
Stanford University, USA  
SWP German Institute for International and 

Security Affairs, Berlin 
The Carbon Trust, UK 
University of New South Wales, Australia 
University of Zürich, Switzerland 
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Meetings and events 

International Support for Domestic Action

Kick-off Workshop Cambridge, UK 9-10 Feb 2009

International Workshop Bonn, Germany 5 June 2009

UNFCCC side event Bonn, Germany 6 June 2009

Tackling Leakage in a world of unequal carbon prices

Final Workshop Berlin, Germany 19-20 Feb 2009

Linking among emissions trading schemes and with offset projects

Final Workshop Paris, France 23 March 2009

Ten Lessons from the EU ETS

Congressional Staff Event Washington DC, US 17 July 2009

CDM Post 2012 

Point Carbon conference – Side Event Copenhagen, 
Denmark 17-19 March 2009

UNFCCC side event Bonn, Germany 1-12 June 2009

The Role of Sectoral Approaches : focus on the Steel Sector in China and India

Kick-off Workshop Kolkata, India 3 June 2009

Stakeholder Meetings Tokyo, Japan 23-28 October 
2009 

The Reformed Financial Mechanism of the UNFCCC

International Workshop Bonn, Germany 7 June 2009 

International Workshop Geneva, Switzerland Sep 2009 

International Workshop Bern, Switzerland Sep 2009 

International Workshop New Delhi, India Oct 2009 

Climate Innovation Centres

Kick-off Workshop Cambridge, UK 11 Sep 2009
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Data review 
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Summary of Climate Strategies Research Projects in 2009 

Our work program was structured around three main themes. For detailed descriptions of the 
individual projects please see our 2009 and 2010 Research Portfolios.  

1. Industrialised country commitments and global market mechanisms 

Building on our established expertise, these projects focused on understanding the present 
operation of the international system, particularly the commitments and mechanisms under the 
Kyoto Protocol, but they also included analyses of the system beyond 2012.  

1.1. Tackling leakage in a world of unequal carbon prices  

1.2. Linking among emissions trading schemes and with offset projects 

1.3. Global carbon market institutions 

1.4. Climate Policy, Allocation and Industrial Competitiveness: Ten lessons from the EU ETS 

2. Global engagement, technology and finance 

This year, Climate Strategies was expanding its portfolio to engage directly on key dimensions of 
the Bali Action Plan outside of the carbon market issues, with projects on other ways of 
engaging with and assisting policy developments in developing countries, and work on 
technology and financing issues. 

2.1. International support for domestic action  

2.2. The Reformed Financial Mechanism of the UNFCCC  

2.3. CDM in the post 2012 climate regime  

2.4. Analytic support to target-based negotiations  

2.5. Climate innovation centres 

3. Industries and sectors  

Building on our previous competitiveness work, the sectoral approaches projects focus on 
international sectoral agreements aimed at reducing greenhouse gas emissions. 

3.1. International sectoral approaches and agreements: case studies of the steel sector in China, 
India and Japan  

3.2. International industry competitiveness study  
 

The following pages include short descriptions of each project, beginning with those finished in 2009, 
and followed by those which will be ongoing in 2010.  

The compendium then presents the executive summaries of our 2009 published reports. All working 
papers may be downloaded from our website.
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Projects completed in 2009 

1. Industrialised country commitments and global market mechanisms 

1.1 Tackling Leakage in a world of unequal carbon 
prices 

Susanne Dröge, Senior Researcher, German Institute for 
International and Security Affairs (SWP), Berlin, Germany 
Focused on measures to address carbon leakage as an aid 
to a multilateral understanding of the challenges and 
potential impacts of leakage on the international climate 
agenda. The principal findings are: 
! Carbon price differentials will remain a challenge for the 

mid-to long-term because of the slow process of 
establishing national emissions trading systems and 
difficulties in linking them. 

! In order to effectively address leakage concerns and 
maintain the environmental integrity of the emission 
trading system, the focus of efforts should be on the 
few sectors where carbon cost impacts are relatively 
large. 

! There is a set of policy tools available to address carbon 
leakage under the EU ETS. However, there is no one 
tool that fits all purposes in terms of environmental 
criteria or industry competitiveness.  

! Border adjustments are the most specifically targeted 
tools for trade-exposed industries but their unilateral 
imposition in the form of tariffs or allowance rules is not 
an attractive approach as they would risk trade conflicts 
and endanger any global climate deal. Any application 
of border adjustments should, therefore, only be 
pursued in a multilateral process.  

Deliverables: 7 Working Papers, CS Synthesis Report 
Carbon Trust Report 
Feb 09 Final Workshop, Berlin 
July 09 Final Report Publication 
Sep 09 Presentation of findings, ADEME, Paris 

1.2 Linking emissions trading schemes  

Andreas Türk, Researcher, Joanneum Research Institute, 
Graz, Austria 

Focused on linking domestic and regional schemes.  It 
concluded that: 
! Formal, direct linking encounters many barriers and is 

thus not likely for several more years. 
! In the short term, cap-and-trade markets will be 

indirectly linked via unilateral links to CDM 
! The process of linking is likely to be bottom-up, initially 

among established trading partners, but the pace is 
likely to be slow. 

Deliverables: 9 Working Papers, Synthesis Report, 
Carbon Trust Report, Climate Policy Special Issue 
March 09 Final Workshop, Paris 
May 09 Final Report publication 
August 09 Climate Policy Journal Special Issue 
Sep 09 Carbon Trust publication 
 
 

1.3. Global carbon market institutions 

Michael Mehling, Ecologic Institute, Washington DC 

Chapter prepared for the OCC Lazarovich report. Analysed 
the regulatory and institutional options for improved 
governance of linked carbon markets. Assessed the role 
institutions can play in the regulation and supervision of 
linked carbon markets, and what institutions would be 
needed to facilitate a smooth transition to a globally 
integrated carbon market. 

July 2009: Global Carbon Trading report publication 

1.4. Climate Policy, Allocation and Industrial 
Competitiveness:  Ten Lessons from the EU ETS 

Michael Grubb, Senior Research Associate University of 
Cambridge and Chair of Climate Strategies, UK 

Focused specifically on international competitiveness and 
carbon leakage issues in key industries. This focus has 
been adopted to optimize the contribution to the policy 
dialogue in the U.S. Key findings: 

1. Emissions trading works.  
2. Everyone will learn.  
3. Prices can be volatile and impacted by numerous 

unforeseen factors - which to date have reduced prices 
below expectations. 

4. GDP impacts are small  
5. Industry can profit 
6. International competitiveness impacts are limited to a 

small number of industry sectors. 
7. Free allocation degrades efficiency and introduces risks 

either of windfall profits …  
8. … or additional inefficiencies  
9. There is a compelling economic rationale to maximize 

auctioning. 
10. Unilateral border adjustments may be a politically 

appealing way to respond to domestic pressures from 
special economic interests, but they risk serious 
problems in the international trade system. 

July 09 Presentation of findings at the German Marshall 
Fund of the United States, Washington DC 
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2. Global engagement, technology and finance 

2.1 International support for domestic action 
Karsten Neuhoff, Senior Researcher, EPRG, University of 
Cambridge, UK 
Followed on from an earlier study, which concluded that 
developing countries will require international support to 
ensure successful abatement of greenhouse gas emissions 
but this will require new and diverse approaches to the 
problem. Focused on how the frameworks for technology 
cooperation and financial flows to developing countries, can 
be structured to facilitate the shift to a low-carbon 
development trajectory.  
Explored the barriers and drivers of actions that shift 
individual sectors onto low-carbon growth paths. The 
results are the basis for cross-cutting analysis on how 
international financial mechanisms, technology cooperation, 
intellectual property aspects, and suitable monitoring and 
reporting arrangements can enhance the scale, scope and 
speed of the implementation of domestic actions in 
developing countries. 
Deliverables: CS Synthesis Report; 6 country case studies: 
Ghana, China, South Africa, Brazil, India; 3 institutional 
papers on: technology cooperation, finance mechanisms, 
design of reporting. 
Feb 09 Kick-off Workshop, Cambridge 
April 09 UNFCCC side event, Bonn 
June 09 Workshop, UNFCCC side event, Bonn 
Sep 09 Final Report Publication  
Oct 09 Climate Policy Journal Special Issue  

2.2 The Reformed Financial Mechanism of the 
UNFCCC 

Benito Müller, Oxford Institute for Energy Studies (OIES) 
Focused on developing an acceptable governance 
framework for financing developing country climate change 
activities.  
Main findings: Elaboration of different procedures for the 
Reformed Financial Mechanism with regard to political, 
public, independent and compliance oversight. 
Deliverables: 4 Working Papers, OIES Web Comments, 
OIES/CS Synthesis Report  
June 09 International Workshop, Bonn, Germany 
Sep 09 International Workshop, Geneva, Switzerland 
Sep 09 International Workshop, Bern, Switzerland 
Oct 09 International Workshop, New Delhi, India 
 
 
 

 

2.3 CDM in the post 2012 climate regime  

Axel Michaelowa, University of Zürich; Benito Müller, 
Oxford Institute for Energy Studies (OIES) 

This project has been developed in a matrix structure, with 
three country teams in Africa, China and India looking at 
challenges in implementing the Clean Development 
Mechanism (CDM) in their region/country and deducting 
possibilities for reform in the context of the post-2012 
negotiations. Enhancing the performance of the current 
project-based CDM, the role of programmatic and sectoral 
CDM were the reform options assessed in the project.  

It concluded that:  
! While preferential access of project based CDM to the 

EU ETS can help in some respects, it cannot address the 
underlying causes of Least Developed Countries’ lack of 
competitiveness as a destination for CDM projects  

! Obstacles to the growth of programmatic CDM could be 
overcome by: relaxing the limitation to a single 
methodology, permitting the methodology at 
registration to be employed for a set period without 
revision, limiting validator liability, and waiving the 
debundling rule. 

! Four proposals for sectoral CDM are identified: absolute 
target-based, intensity-based, policy-based and 
technology-based sectoral CDM. 

! In order to achieve global emissions through the CDM, a 
CER retirement mechanism is proposed whereby credits 
acquired by developed countries are retired. 

Deliverables: 8 Working Papers, CS Synthesis Report 
March 09 Point Carbon side event, Copenhagen 
June 09 presentation at UNFCCC meeting, Bonn 
July 09 Final Report Publication 
 
2.4. Analytic support to target-based negotiations 

Murray Ward, Institute of Policy Studies, New Zealand 
Intended to address the gap between modellers and 
negotiators by providing a professional and objective high-
level interface service between governments and 
modellers. The CS team includes specialists who are expert 
(and have access) in the climate change negotiations and 
economic modelling fields.  
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Projects in progress, ongoing in 2010 

2.5 Climate innovation centres 
Ambuj Sagar, Indian Institute of Technology, Delhi 
Aims to develop more fully the concept of a network of 
climate technology innovation centres and analyse 
tangible implementation issues. In that context, it will be 
centered around two research questions: 
! What design features of CICs will be key to the 

implementation and effectiveness of these Centers? 
! What might be appropriate choices (or algorithms for 

making these choices), given our experience with 
domestic and transnational innovation for developing 
countries? 

Sep 09 Kick-off Workshop, Cambridge, UK 
Dec 09 Side Event at COP/MOP in Copenhagen. 
 
3.1 International Sectoral Approaches: Focus on 

the Steel Sector in China, India and Japan 

Joyashree Roy, Jadavpur University, Calcutta, India; 
Peter Wooders, International Institute for Sustainable 
Development, IISD (Geneva Office)  
Focuses on the role of sectoral agreements in the post-
2012 international climate regime specifically related to 
the steel sector. Focus on: 
 
! Model agreements: clearly specify all the details 

required to allow them to be readily operationalised; 
! Impact of different agreement types on industrial 

players and countries; 
! Comparison of what sectoral approaches can achieve 

relative to other options for GHG mitigation (cap-and-
trade, regulation, etc.);  

! Show how sectoral approaches could co-exist with 
Emission Trading Schemes and project mechanisms. 

Deliverables: Country case studies 
June 09 Kick-off Workshop, Kolkata, India 
Oct 09 Workshop, Tokyo, Japan  
Nov 09 Presentation of interim results at DECC/DfID, UK 
 
 

3.2. Industry competitiveness study  
Nick Rowley, Kinesis, Australia 
The study assesses the extent to which the industries in 
each country – in a combination of regions: Europe 
(especially Poland), Asia-Pacific (Australia, Japan) and 
North America (Midwestern states) – are exposed to 
international competitiveness issues as a result of the 
combination of their energy intensity and trade intensity. 
Deliverables: Presentation of environmental, scientific, 
political and economic implications of climate change and 
remedial policies, Country studies (histogram) 

 
 
For fuller descriptions and further information on these projects, please refer to the Climate 
Strategies 2010 Research Portfolio  
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Carbon Leakage and the EU ETS: Sectors at risk 
and the international context of emissions 
trading, trade flows and climate policy,  
Susanne Droege 

 

Border Adjustments: Economics versus Politics – 
resolved with international cooperation?,  
Karsten Neuhoff 

 

Reinforcing carbon markets under uncertainty: 
the role of reserve price auctions and other 
options,  
Michael Grubb 

 

Interpreting the rules for the EU ETS Phase III: 
Sub-sectors deemed to be exposed to significant 
risk of carbon leakage,  
Karsten Neuhoff 

 

Is the new ‘climate doctrine’ marking a turning 
point in Russian policy?,  
Anna Korppoo 
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 CLIMATE STRATEGIES ISSUES AND OPTIONS BRIEF 
   Carbon Leakage and the EU ETS 

  Susanne Droege 
 
 

 

Carbon Leakage and the EU ETS: 
Sectors at risk and the international context of emissions trading,  

trade flows and climate policy 
Susanne Droege, 5 October 2009 

 
The European Parliament will have to consider within the next 3 months a draft decision by the Climate Change 
Committee containing a list of sectors that should qualify for free allowance allocation under the future EU Emissions 
Trading Scheme (EU ETS), because they are at “risk of carbon leakage”.  

Carbon leakage refers to emission reductions under the EU ETS that occur in the EU merely because production 
activities move to non-EU-territories without an equivalent carbon pricing policy. In theory, companies which 
compete in international markets could increase their imports or offshore their complete production, thus 
undermining the EU’s contribution to a global reduction of carbon emissions. Addressing this challenge is necessary 
and should be based on sound evidence of where carbon leakage actually occurs. As the international policy and 
business environment is in a very dynamic phase, policymakers face a number of trade-offs when dealing with 
carbon leakage.   

The EU’s emissions trading scheme and 
international action  

The EU emissions trading scheme (ETS) is still the only 
multi-country carbon pricing scheme which in 
operation1. It covers nearly half of the EU-wide 
emissions and caps the greenhouse gas (GHG) 
emissions from energy production and manufacturing 
within the EU.  

The ultimate idea, promoted by the EU in the 
international climate negotiations, is to increase the cost 
for emitting GHGs in order to stimulate GHG efficient 
investment and low-carbon consumption, and to do so 
in all major world regions. On the basis of markets being 
set up in the USA, Australia, New Zealand, Japan and 
possibly other countries, the EU suggests the creation of 
an OECD-wide carbon market by 2015 and inclusion of 
major emerging economies by 2020 for a new post-
Kyoto climate regime.  

 

                                                
1 Sub-regional systems are in operation in the United States covering some 34 
states. 

As long as the EU ETS stands alone there are concerns 
that unilateral carbon costs will undermine the 
competitiveness of those sectors facing a CO2 price and 
international competition. The competitiveness effect 
could ultimately undermine the climate policy goal, 
which is to decrease emissions within EU territory 
instead of driving the emitters or part of their 
operations to other locations without such costs. An 
increase of imports and the offshoring of EU production 
to countries without or with lower carbon costs creates 
carbon leakage.  
 
Concerns matter for a subset of energy-
intensive industries 

The plan for the third phase of the EU ETS (2013-2020) 
is to introduce auctioning for more than 60% of 
emission rights, with a default of full auctioning for the 
power sector and partial auctioning for industry (see 
box next page).  

Auctioning has three important features: (a) it creates a 
carbon price signal for emitters, (b) it reveals the 
willingness to pay for emission allowances by the 
energy and manufacturing sectors, (c) it creates 
revenues for the EU Member States.  

However, the move to increased auctioning has raised 
concerns about the carbon cost effects, including higher 
electricity prices (indirect costs), on energy-intensive 
producers. Studies of the energy-intensive industries 
(ranging from cement, steel, aluminium to refineries, 
chemicals or pulp and paper) show that there are 
sectors for which the risk of carbon leakage is very 
likely, but would also need more in-depth analyses. In 
particular information is needed about the ability to 
pass on the carbon costs to consumers. Three sectors 
at risk stand out: cement production, iron and steel and 
aluminium. In 2007 under the first ETS phase, cement, 
lime, and iron and steel accounted for roughly 12% of 

 
Figure 1: ETS around the globe.  
Source: Climate Strategies 2009 
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   Carbon Leakage and the EU ETS 

  Susanne Droege 
 
 

 

verified CO2 emissions, the lion’s share was from power 
and heat production (around 54%).  

Depending on the carbon price assumed for the cost 
impact calculation, refineries, fertilisers or pulp and 
paper manufacturers could also significantly contribute 
to carbon leakage effects. Still, these energy-intensive 
industries have relatively small shares in GDP (see figure 
2; 1.0 to 1.5% for the UK; up to 2.5% for Germany). 
 

 
Figure 2: UK-subsectors potentially exposed to carbon 
leakage under unilateral carbon pricing (at 20 !/t CO2), 
Source: Climate Strategies 2008 
 
In previous trading periods of the ETS, allowances were 
allocated for free. Given the hugh asset that can be; 
approximately 2,000 million allowances (after 2013; 
declining to 1,720 in 2020), there is a lot interest from 
industry to keep the share of free allocation as high as 
possible. 
 
The Commission’s list goes far beyond the 
crucial sectors 

The result of the identification procedure by the 
Commission shows that 77% of industry sectors qualify 
for the benchmarked free allocation option (see box 
below).  

In order to identify the “sectors at risk” the Commission 
has used two indicators: trade exposure (“trade 
intensity”) and cost impact (direct CO2 costs and indirect 
costs from electricity) based on a price of 30! per tonne 
of CO2. 

117 sectors are identified as ‘at risk’ through the trade 
intensity treshold (>30%), and thus qualify regardless of 
actual cost impact, 27 meet the combined criteria (CO2 
cost >5% and trade intensity >10%), 2 sectors qualify 
through significant CO2 cost alone (>30%): cement and 
lime. 

Besides the generous trade intensity criterion, another  
assumption increased the number of sectors listed. The 
cost calculation has assumed that a sector has to 
auction all permits, instead of the initial 20%. 

Other mechanisms leading to a sector being defined as 
“carbon leakage”-exposed was a qualitative review of 
the sector, but only after the quantitative criteria were 
applied. The review was applied to allow more, not 
fewer, sectors on the list. Industries who felt that their 
concerns were not reflected correctly, provided the 
Commission with evidence of their leakage risks, in 
particular on their potential to reduce emission levels, 
current and projected market characteristics and profit 
margins. 

Thus, while this provided more up-to-date information 
on industry, it also opened the door for lobbying. 
 
Could carbon leakage be prevented through 
free allocation? 

Free allocation, as proposed for the sectors listed and 
as proposed for 80% of industry allowances in the 
initial post-2012 phase of the EU ETS, carries an 
essential caveat: it eases or eliminates the carbon cost 
pressure which is crucial to induce more innovation and 
investment in low-carbon technologies. 

If companies receive these assets for free, they can 
either use the allowances to cover for their emissions, 
or they could consider to cash in the permits, import 
from non-EU regions, and increase profits. 

Thus, the leakage risk from operation decisions will 
remain under free allocation. For relocation plans, a 
closure rule could prevent such behaviour by stipulating 
that all free allowances would be revoked in case of 
offshoring.  

Still, free allocation should have its role in the toolbox 
against leakage. In order to determine this role, a 
thorough screening of energy-intensive, trade-exposed 
sectors with a high carbon cost impact should be 
undertaken, focusing on three steps: 
1. Determination of the capital intensity of 

production and the option to run a plant on 
part load (i.e. importing part of the products),  

2. The need for new investments given the cost 
impacts  

3. The characteristics of the product traded (i.e. is 
it a basic product at early stage of the value 
chain like clinker or rather a heterogeneous 
one?).  

Free allocation then could be limited to sectors that 
need to invest considerably, and thus are prone to do 
so abroad, sectors that have highly integrated 
production procedures and heterogeneous products 
(e.g. chemical processes). Combined with conditions 
like benchmarks, with new entrants’ reserves and with 
closure rules, the carbon price signal could be 
safeguarded. 
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Auctioning for manufacturers under the EU ETS after 2013 
The EU ETS Directive introduces for manufacturers, an auctioning phase-in, starting with 20%, followed by an annual 
increase of 10% and 70% auctioning in 2020. The Commission has proposed free allocation as a default tool to address 
carbon leakage, and manufacturers “at risk” could receive up to 100% free allowances over the period. The carbon price 
signal is supposed to be maintained by a benchmark for industries with a detailed decision pending until 2010: those with 
lowest emissions (top ten percent most efficient manufacturers) will receive 100% allowances for free. Thus, after 2013 
the manufacturers who are identified as being “at risk” will probably not be phased-in to the auctioning process until 
2020. 
 
Alternative approaches - a portfolio of measures 
could address leakage 

For other sectors compensation at the border or 
subsidisation through State Aid for new investment 
represents an alternative to free allocation.  

The screening of the sectors with highest cost impacts 
along their cost and market structures, and investment 
requirements would show that different tools to address 
leakage could work for different sectors. If this 
approach was taken, it would provide policy makers 
with a portfolio of tools to address carbon leakage.  

An individual sector-based procedure, limited to a small 
set of high emitters, would enable the phasing-out of 
tools that become redundant following international 
developments within sectors and alongside the UNFCCC 
climate agenda. For instance, if a sectoral deal was 
reached for one of the energy-intensive industries, the 
leakage potential would decrease. The same applies if 
emissions trading covering these sectors was 
established in the major trade partner countries. 

Border adjustments have raised a set of complex issues 
in the international trade arena. In particular there is 
the strong suspicion by developing countries that the 
purpose is to keep out competitors while promoting 
domestic industries, not to neutralise cost effects. The 
protectionist flavour was strengthened by the US 
provisions under the Waxman-Markey cap and trade bill 
for border measures against countries without similar 
climate action, and repeated announcements from EU 
policymakers to use trade measures as stick for 
international climate policy cooperation. 

To limit the use of import tariffs and export rebates to 
the concise purpose of levelling carbon costs, and thus 
to protect the climate, should be considered as an 
option for further exploration. Given the protectionist 
character of proposed border measures in the US cap 
and trade bill, only a clear limitation of their application 
would serve the EU ETS purpose. This can only be 
achieved if border adjustments are based on CO2 
emissions, not the country of origin. An attempt for an 
international understanding of this limited purpose 
would help to focus the heated debates about climate 
protectionism.  

 

 

The focus on a small set of sectors which need 
assistance to cope with unilateral carbon pricing would 
also fall in line with the numerous attempts to establish 
agreements amongst the high carbon emitters around 
the globe, in particular cement and steel. These 
sectoral agreements, while facing a number of 
challenges in their design, are part of a global agenda 
to reach higher emission standards independent of the 
production location. 

Signalling credibility to international negotiations 

The international policy and business environment for the 
EU and the ETS will change quickly over the next few years, 
given national commitments to reduce GHG emissions by 
the US, China or Japan, and the plans in the US or Australia 
to set up own emissions tradings schemes. This will 
determine the risk of carbon leakage, and thus also the 
measures to address carbon leakage.  

A first review of the EU efforts is due after the climate 
negotiations in Copenhagen, early in 2010. Moreover, the 
ETS Directive foresees an update of the list of sectors 
during the third ETS phase until 2020. An updating of the 
leakage potential is crucial for the credibility of the EU’s will 
to price carbon and thus should be an integral part of the 
EU ETS Directive.  

The future leakage potential, in particular the threat to 
move to non-EU countries, is a matter of business 
strategies which is unlikely to become fully transparent to 
policy makers. Therefore, the announcement of offshoring 
as a reaction to permit auctions should be handled with 
particular scrutiny in order to avoid overcompensation. 

Given the assets that are to be handed over through free 
allowances, lobbying activity will remain heavy. Still, the EU 
policy process cannot be undertaken without the 
participation of industry. Companies are major stakeholders 
at the internatonal level and their will to support a global 
deal on climate protection is based on domestic pressures 
to reduce their emissions at home. Not least, this drives 
industries’ claims that other countries should introduce 
similar actions, creating also private sector support for 
international introduction of carbon pricing and climate 
policy cooperation.  

 

Climate Strategies aims to assist governments in solving the collective action problem of climate change. It connects leading 
applied research on international climate change issues to the policy process and to public debate. All views expressed are personal. 
Climate Strategies does not take positions on policy issues. Further reports on the topic may be found on www.climatestrategies.org 
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Border Adjustments 
Economics versus Politics - resolved with international cooperation?

Karsten Neuhoff, 7 July 09 

 Policy makers are concerned that emission trading schemes could result in carbon leakage from relocation of 
production and diversion of investment. To fully exclude this small risk, the EU Directive and draft American 
Clean Energy and Security Act grant generous free allowance allocation linked to activity levels and production 
volumes. This undermines incentives for substitution and efficient use of carbon intensive products and for 
innovation of low-carbon alternatives. Hence at a given carbon price, fewer emission reductions will be achieved.  

Combining full auctioning with border adjustment could address leakage and avoid distortions. However, if 
pursued unilaterally and driven by domestic political concerns, the design of border adjustment measures could 
be discriminatory as well as excessive in scale and scope. This could destroy the trust needed for international 
action on climate and trade. International cooperation is therefore essential to avoid discrimination and abuse.

Free allocation reduces effectiveness of the 
carbon price 
To address concerns about the leakage of investment, 
production, and emissions to regions with no or with low 
carbon prices,  free allowance allocation is linked to 
activity levels (Europe) or production volumes (USA). 
This distorts the effectiveness of the carbon price: 

- Detailed provisions for allowance allocation create 
administrative barriers for innovation, production 
optimisation and trade.  

- Subsidies to carbon intensive production undermine 
market opportunities for alternative processes, 
products and services. 

- If industry cannot access cost-effective emission 
reductions, carbon prices increase to target more 
costly reductions. Anticipating this effect, policy 
makers define less ambitious emission targets.  

Eliminating these distortions by shifting to full auctioning 
is particularly important for emission reductions in 
industry, as diverse production processes and 
technologies are difficult to regulate with other policy 
instruments.  

Sector agreements are not stringent enough 
Prior to implementing a global carbon price, delivering a 
global carbon price for individual industrial sectors is 
often discussed as interim step. However,  

- Sector-based trading relative to a benchmark creates 
the same challenges as free allowance allocation.  

- A global sectoral trading scheme with auctioning or a 
carbon tax is politically challenging and thus limited 
to the lowest common denominator of ambition. 

Neither option is likely to be stringent enough to trigger a 
rapid shift for innovation and investment in low-carbon 
processes, products and services.  

Border adjustment to effectively price carbon  
Border adjustment addresses leakage concerns raised 
with the introduction of full auctioning. It allows 

countries to pursue ambitious carbon pricing 
without distortions from free allowance allocation. 

Adjustment would be limited to few commodities 
like steel, clinker, and basic chemicals and to 
products for which these carbon intensive inputs 
constitute a large share of the value. Importers pay 
a tax or buy allowances, thus facing similar carbon 
cost as domestic producers. Exporters may be 
compensated.  

To address leakage concerns, the scheme has to 
be applied to all trade partners not just those 
outside of an international agreement. Thus parties 
to an international agreement can retain the 
flexibility to focus on administrative standards 
rather than carbon pricing or have different carbon 
prices. Otherwise, significant and enduring carbon 
price differences could contribute to leakage. 

To avoid WTO violations of discrimination against 
foreign producers, adjustments have to be pursued 
using the carbon intensity of best available 
technology. Thus the introduction of border 
adjustment does not create bigger cost increases 
for importers than the shift from free allocation to 
full auctioning creates for any domestic producer. 

But serious political concerns exist  … (next page)  

Reasons to consider international cooperation on border adjustment … 

Di
st

or
tio

ns
time

Di
st

or
tio

ns

Ca
rb

on
 p

ric
e 

fo
r i

nd
us

try

Car
bo

n
Car

bo
n

Effective carbon price

pricing with
border adjustment

Internationally harmonised carbon pric
ing

pricing with
free allocation

Di
st

or
tio

ns
Di

st
or

tio
ns

time

Di
st

or
tio

ns
Di

st
or

tio
ns

Ca
rb

on
 p

ric
e 

fo
r i

nd
us

try

Car
bo

n
Car

bo
n

Effective carbon price

pricing with
border adjustment

Internationally harmonised carbon pric
ing

pricing with
free allocation

23



CLIMATE STRATEGIES ISSUES AND OPTIONS BRIEF 
   

2

4. Limit 
how far 
down 
the 
value 
chain

2. Limit scale to  emissions 
of best available technology

3. Limit to costs incurred 
from tax / allowance auction

1.Limit to 
com-
modities
with 
leakage 
risk

4. Limit 
how far 
down 
the 
value 
chain

2. Limit scale to  emissions 
of best available technology

3. Limit to costs incurred 
from tax / allowance auction

1.Limit to 
com-
modities
with 
leakage 
risk

4. Limit 
how far 
down 
the 
value 
chain

2. Limit scale to  emissions 
of best available technology

3. Limit to costs incurred 
from tax / allowance auction

1.Limit to 
com-
modities
with 
leakage 
risk

 

 

 

Climate Strategies aims to assist governments in solving the collective action problem of climate change.  It connects leading 
applied research on international climate change issues to the policy process and to public debate. All views expressed are 
personal. Climate Strategies does not take positions on policy issues. Further reports on the topic may be found on 
ww.climatestrategies.org 

Limitations for the use of Border Adjustment 
Developed countries have frequently used border 
measures to protect their industry. This makes 
developing countries suspicious about any revival of 
border measures in the (dis-)guise of climate policy. 
Their unilateral application could seriously undermine the 
trust necessary for international climate cooperation. 
It is therefore essential that border measures are only 
pursued in international cooperation, creating common 
understanding about their purpose to build trust, and 
preventing protectionist and discriminatory abuse by 
individual countries. WTO rules already create a formal 
framework, hence informal political cooperation on 
limiting the use of border measures might suffice and be 
easier to achieve.  
To be acceptable for developing countries and WTO 
compatible, border adjustments have to be (1) restricted 
to a narrow set of carbon intensive commodities. They 
should be limited to (2) early stages of the value chain 
(e.g. not steel in cars), and to (3) a scale that does not 
exceed carbon intensity of best available technology. To 
avoid unfair subsidies, they also have to be limited to (4) 
sectors that do not receive free allowances. 

The objectives that countries aim to pursue using 
border measures also have to be limited (5) to the 
implementation of effective domestic carbon pricing 
by adjustment of all trade at best available 
technology. This would: 
- prevent adjustment at higher level for 

importers that don’t demonstrate efficient 
production. The additional objective of 
incentivising emission reductions abroad, is 
difficult to achieve because developing 
countries could export products from efficient 
new plants and use other output for domestic 
use. The outcome could be additional 
complexity, creating non-tariff barriers. 

- prevent border measures to punish non-
participation by explicit discrimination. Not only 
is the tariff level likely to be too low to be 
effective, but the approach also risks creating 
domestic opposition to any further climate 
action. It also precludes necessary adjustments 
between participating countries should they 
use significantly different policy mixes with 
different emphasis on carbon prices.  

The motivation for international cooperation 
Developed countries would benefit from effective 
carbon pricing, and may require international 
support to overcome opposition from incumbent 
companies wanting to retain free allowances. 
Developing countries would also benefit, if 
developed countries initiate leadership and provide 
examples of low-carbon transition in industry. 
International cooperation should ensure that some 
of the increased auction revenue is used to support 
climate policies in developing countries.

… and reasons for strict limitations. 
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Reinforcing carbon markets under uncertainty: 
the role of reserve price auctions and other options  

Michael Grubb, 4 March 09 
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1 Respectively, emission allowances confer a “right to emit” as under the EU ETS and “credits” represent officially verified 
emission savings from projects outside the scope of the capped sectors, but which can be used to offset the emission obligations
of capped sectors 

The pattern of carbon prices 

Emissions trading schemes have seen a pattern of high 
prices followed by dramatic declines, including in recent 
months.  In the EU ETS, the trend of Phase I prices is 
now well known: a year of higher-than expected prices, 
followed by sharp decline after verification reports 
revealed a substantial surplus, with further decline 
towards virtually zero by the end of 2007.  Phase II 
sustained a substantial price during 2008, its first 
operational year, before a sharp fall during the first two 
months of 2009 (see Chart 1 below).  The US RGGI 
scheme, only a couple of months into its operation, is 
also trading at very low price levels reflecting growing 
perception of surplus.  

Volatile carbon prices undermine the effectiveness of emissions trading in delivering multiple 
environmental policy objectives; a sustained price collapse would do further damage.  This note 
analyses sources of price volatility and the risk of further price falls, explains why it is a problem that 
governments legitimately can and should tackle, and outlines options that could be sensibly used to 
underpin prices and investor confidence, including reserve price auctions. It argues that emission 
trading systems at present are incomplete, and that making them more robust through such measures 
is logical, feasible, highly desirable and now urgent. 

Phase I market Phase II market 

Chart 1: Evolution of carbon prices 

Source: European Climate Exchange Historical Data 

These patterns echo the earlier experience in the UK’s 
own pilot emissions trading scheme, in which incentives 
were paid to the companies offering the most significant 
cutbacks. Despite this, trading prices collapsed after 
about a year’s operation as it became clear that the 
targets were being easily met and, indeed surpassed.  

The collapse of the UK ETS and EU ETS Phase I can be 
reasonably apportioned to excessive allocations 
combined with greater than expected industrial 
response to the existence of a real price incentive.  The 
factors that have halved Phase II EU ETS prices contain 
some of the same elements, but are more complex, 
and the final outcome remains uncertain as explained 
below.  
 

Why are carbon markets so vulnerable to this 
boom-and-bust pattern? 
 
Several reasons can be suggested for this ‘boom and 
bust’ pattern, which can be broadly grouped into two 
main categories:  
- Small cutbacks relative to intrinsic uncertainties 

generate highly uncertain demand.  The potential 
demand for allowances and credits1 is set by the 
gap between the initial allocation and the projected 
emissions. However, allocation cutbacks have been 
modest relative to projected emissions, due to 
fears about the costs of steep reductions. This 
makes the real scale of demand very uncertain – it 
is driven by the gap between two big numbers, one 
of which is quite uncertain. This is illustrated in 
Chart 2, which compares the cutbacks imposed in 
the final allocations for Phase II of the EU ETS (ie. 
after the Commission’s interventions cut almost 
10% from the originally proposed allocations) 
against projections of emissions modelled with 
uncertainty about fuel prices and GDP growth.  The 
huge variation in the gap depending upon 
economic circumstances is clearly a recipe for 
highly uncertain prices.  

- Intrinsic bias arising from asymmetric information 
combined with lobbying, risk aversion and market 
interests drives the boom and bust pattern.  The 
original allocations are influenced by intense 
lobbying pressures between industry and 
government, with asymmetric information about  
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2 This is because the value of emission credits is generally ancillary to the primary revenue of selling the main product.  It would 
be quite exceptional for a fall in emission credit prices to justify cutting back the actual production from a CDM-accredited 
project, for example. 
3 See Chart 2. As summarised in Carbon Trust, (2007) ‘EU ETS Phase II: Prospects and Implications’, www.carbontrust.co.uk.
4 Despite downward revisions due to performance problems and recent sharp declines in project investment, our estimate of 
project credit delivery is 1800+/-200MtCO2 – the great majority of this from projects already registered and operating

the real emission prospects and potential for 
cutbacks. 

- But industry players themselves also fall victims to 
bias. The natural tendency (and interests) of 
industrial companies to optimism about their growth 
prospects combines with a clear incentive for the 
carbon market business itself to optimism about 
carbon prices, since its income ultimately depends 
upon significant prices. These combine to leave 
individual emitting companies believing the overall 
market is short even when their own position is long.  
At some point inevitably the truth comes home to 
roost and a sharp fall ensues.

 Chart 2: Projected CO2 emissions versus cap for !20/tCO2 price

As a result, we have created an almost unique market 
structure in which supply is almost completely fixed in 
the face of very uncertain demand that is also subject to 
large bias errors in both setting and market perception. 
Small wonder, then, that the market is prone to boom 
and bust patterns.  

EU ETS Phase II: “A perfect storm”  

The European Commission did its best to contain such 
problems by imposing significant cutbacks in Phase II – 
cutbacks that were as big as politically conceivable at the 
time - and also by adopting provisions to bank 
allowances forward (which in theory should give greater 
stability). Our own analysis at the time concluded that 
the chances of the market being long overall were   
negligible.3

A Cambridge Econometrics analysis covering some of 
these impacts, conducted in October 2008, concluded 
that net demand from EU ETS sectors would be 
negligible at a price of !20/tCO2 and that such prices 
could not be remotely sustained: given the supply of 
credits, significant prices could only be justified if 
companies kept or purchased allowances for use or sale 
post 2012 (banking). Also, in terms of the governmental 
‘Kyoto market’ balance, other supply sources (land use 
and direct government supplies through Green 
Investment Schemes) are significant; yet they are largely 
overlooked in private EU ETS market analysis (since such 
credits are not eligible for EU ETS compliance) even 
though they serve governmental demand which would 
otherwise be competing for CDM/JI credits.  The overall 
Carbon Trust/Climate Strategies analysis of the resulting 
supply/demand, indicated in Chart 3, underlines the scale 
of potential surplus in the overall system and led to our 

However, circumstances have conspired to drive reality 
outside the range of what seemed plausible just 30 
months ago:  
! The extraordinarily high energy prices up to mid 

2008 drove a surge of investment in energy 
efficiency across the EU economies  

! This and the emerging credit crunch depressed 
economic growth already in 2008; and 

! Rapid growth of CDM projects has led to much 
greater supply than originally anticipated.4 

! The high energy prices in 2008 also helped to drive 
up carbon prices and both factors contributed to 
emissions abatement in EU ETS sectors; preliminary 
evidence suggests that again this response has been 
bigger than expected. 
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Some of these features are of course intrinsic to other 
markets, particularly those with long investment 
timescales.  There is however at least one feature that 
makes carbon markets subject to a unique degree of 
volatility.  In any normal market, price influences both 
supply and demand: oil price falls, for example, are 
accompanied by cutbacks in oil production. However, the 
current design and presumption of emission trading 
systems is that allowances are fixed for a given period; 
and even the volume of emission credits from offset 
projects is virtually fixed once they have entered the 
pipeline.2 

* See original source (Neuhoff et al, 2006, Emission projections 2008-2012 versus 
NAPs II) 
** Includes opt-ins and extensions 
*** Includes opt-ins and extensions. Values are estimated for the final caps for Italy, 
Estonia Finland, Hungary, Portugal and Denmark, taken from 
http://www.eprg.group.cam.ac.uk/naps/. Cyprus Romania and Bulgaria are excluded. 
Note: The Chart shows modeling projections of emissions made in 2006 with ranges 
of economic growth and fuel prices and a carbon price of !20/tCO2. The combination 
of conditions that led to minimum emissions (bottom of the blocks, relative to final 
National Allocation Plans (NAPII) implies virtually no need for external credits (the 
blue bars). Economic prospects now look to fall outside the range considered even in 
this study. 
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5 Propensity to invest and discount for political risk are inherently hard to measure.  Anecdotal evidence suggests that relatively few 
companies are yet factoring in expectations of higher carbon prices into actual investment decisions. 

It is not a natural market, connecting supply of a “natural” 
good to a private demand, but an instrument to achieve 
collective public goals. That is an absolutely fundamental 
difference, because it establishes that the instrument needs 
to be assessed against the goals it is intended to achieve. 
 

Specifically, emissions trading is generally conceived as 
delivering four public policy goals around tackling climate 
change:  
 

- Emission reductions over the period set, preferably as 
consistent as possible with long-term goals of deep 
emission reductions by mid Century; 

- Incentives to drive low carbon investment and, 
preferably, innovation;  

- Economic efficiency; and 
- Investment into emission reduction projects in developing 

countries, to help increase global efficiency, to lessen the 
risks of ‘carbon lock in’ from carbon-intensive 
investments, and also to provide political glue to support 
engagement of developing countries in a global deal 

 

In the orthodox theory, all four of these go together. 
However the real-world boom-and-bust pattern of current 
emission trading systems does not effectively deliver the 
second, third or fourth objective:  
 

- Investment is already deterred by the uncertainties 
arising from the sequential nature of emission 
commitments, and the difficulties that business has 
understanding and predicting future government 
action; these naturally lead to a high discounting for 
political uncertainty. This will be greatly exacerbated if 
carbon prices collapse for an extended period, again;5 

- High price volatility does not confer economic 
efficiency: this is obvious from a moment’s reflection 
about the implied wide variation in operational 
mitigation decisions over time, as well as the 
inadequacy of mitigation investments. 

Note: The data on demand do not include Canada, which is a part to the 
Kyoto Protocol but not currently participating in the Mechanisms (see note 
8), Canadian participation would add c. 500-600 MtCO2e/yr of demand and 
so do much to restore a balance between demand and the supply of 
project-based emission reductions.
 
Source: Carbon Trust (2009), ‘Global Carbon Mechanisms’, 
www.carbontrust.co.uk  

This analysis was conducted before the full scale of the 
economic downturn became apparent. The downturn 
drives additional factors:  
 
! Overall industrial contraction directly reduces 

emissions  
It also weakens global energy demand, and hence 
energy, including gas, prices. Although over time this 
will reduce the pressure to increase energy 
efficiency, it has a nearer-term consequence of 
making switching from coal to gas in power 
generation cheaper; some projections now suggest 
that this might start occurring in summer months 
even without any carbon price incentive, further 
reducing emissions; 

! The havoc wreaked by the credit crunch on the 
banking system has significantly weakened 
willingness to bank allowances for use post 2012. 
Cash strapped companies today, increasingly 
sceptical about the stability of financial markets, 
apply a very high discount to the possible value of 
holding on allowances for use after 2012.  

Finally, the underlying economic factors increase the 
extent of surplus likely to be carried over to successor 
periods – thus reducing prospects for higher prices post 
2012.  The EU ETS Phase II is thus facing a “perfect 
storm” of circumstances that could drive prices extremely 
low for sustained periods.  
 

Chart 3: Supply and demand 2008-12 

expected abatement. This is partly true 
but highly incomplete. 
 
The current “orthodoxy” in governments 
is that once the quantity is set, it doesn’t 
really matter how the market behaves – 
it will still deliver the set quantity target. 
This reflects a fundamental intellectual 
confusion about the nature of emissions 
trading systems. 

published prediction that prices would fall below 
!10/tCO2.

Does it matter – and if so, why? 

To some degree, this is a story of success: initial market 
concerns about the difficulty of meeting targets has driven 
high carbon prices that have contributed to greater-than-
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6 'The taxes differ considerably regarding rates, tax base and exemptions ....  nominal rates are currently the highest for Danish
Households. Sweden and Norway have the highest rates for industry, however, Norway applies the high rate to offshore oil and gas .. all 
four countries have [differing] special arrangements for energy-intensive companies ...’ (Mikael Skou Anderson (2004), 'Vikings and 
Virtues: a decade of CO2 taxation', Climate Policy Vol.4(1):13-24) 
7 The Carbon Trust report Climate Change: a  business revolution (2008) found that in most sectors, a carbon price on its own is not 
likely to be the primary driver of the creation and destruction of economic value associated with the low carbon transition.   

Evidence 

! Carbon taxation was tried in Europe and consumed 
the politics of European climate policy for five years 
(1990-1995) before being finally abandoned.  Several 
years more negotiations on harmonisation of energy 
excise taxes finally yielded an outcome that can most 
charitably be described as modest, with negligible 
impact on emissions.  

 

- Some of the price variation follows the coal-gas 
switching price, but this just serves to underline that 
emissions trading may help to drive short-term 
emission reductions but is not reflecting longer term 
abatement investment costs which have to be an 
essential part of an efficient solution; 

- A ‘boom and bust’ pattern does not provide a stable 
or predictable resource flow to developing countries, 
either directly or (as some propose) through 
channelling of auction revenues. Indeed over time it 
risks aggravating rather than improving engagement 
with developing countries, and discrediting market 
mechanisms.

Some recent contributions to the debate have suggested 
that it doesn’t matter if emissions trading fails to support 
low carbon investment, since governments are applying 
other mechanisms (like renewable energy supports and 
CCS policies).  This not only represents a pretty 
fundamental rewrite of the economic ‘story’, but on 
closer scrutiny is inadequate: the purpose of emissions 
trading is to offer broad based, and levelised incentives 
across operations and investment not confined to specific 
power generation technologies, but the wide set of 
options across industrial supply and demand investment. 
Indeed, carbon markets have been widely advocated as 
also providing a convergence goal to enable technology-
specific supports to be phased out as technologies 
mature. If carbon markets are not playing that role, we 
have a problem.  
 

Indeed, a price collapse sharpens concern that the first 
public policy goal itself is also not adequately delivered. 
The quantities set in trading schemes to date have 
clearly not been consistent with the strategic ambitions 
for mid-Century reductions. Low prices suggest that the 
reasons for this caution were, with the benefit of 
hindsight, misguided. If mechanisms can correct for this, 
they should be explored.  
 

Thus, on all four counts: yes, price collapses absolutely 
matter. Governments created the system for public policy 
purposes, and if those purposes are not being delivered, 
urgent policy attention is fully justified.  

Carbon taxation is not the answer  
 

A large body of economic literature proposes that faced 
with uncertainty about the costs of a given emissions 
cutback, taxation is to be preferred. This literature has 
some relevant insights but as a guide to policy it 
overlooks several fundamental problems of taxation as 
an environmental instrument, and all evidence – as well 

as a key economic advantage of emissions trading 
systems:  

Fundamental problems: 

- Taxation combined the setting of a price with the 
transfer of large revenues from industry to government.  
By combining two very difficult things in one instrument 
it guarantees that the price will not be set at an 
appropriate level – it will rather be constrained by the 
politics of large-scale revenue transfers.  Emissions 
trading has the huge advantage of separating these two 
factors through negotiations on the level of free 
allocation compared to auctioning and enabling an 
appropriate evolution over time.  
- The ‘additionality’ of taxation is also very hard to 
establish, given widespread existing variation in 
underlying tax and subsidy regimes. It would be entirely 
possible for governments to introduce a carbon tax and 
offset this against changes in other tax structures, with 
the real effectiveness remaining opaque. Emissions 
trading focuses on the outcome – emission levels – and 
does reveal the real costs of cutting emissions.  
 

Evidence 

Carbon taxation was tried in Europe and consumed the 
politics of European climate policy for five years (1990-
1995) before being finally abandoned.  Several years 
more negotiations on harmonisation of energy excise 
taxes finally yielded an outcome that can most charitably 
be described as modest, with negligible impact on 
emissions.  
 

Even where carbon taxes were strongly favoured and 
pursued, notably in the relatively homogenous and highly 
committed countries of Scandinavia in the early 1990s, 
the results indicate clearly the strong limitations of 
taxation in the real world and the impossibility of getting 
harmonised implementation given the established 
domestic processes and politics of taxation.6 

 

Finally, emissions trading has some direct economic 
advantages that are rarely acknowledged in the 
literature. Although the near term incentive is not robust 
in the face of uncertainty, it can more effectively frame 
strategic expectations that emissions will be cut towards 
deep long term reductions.  This is important for 
strategic positioning of companies.7 And specifically for 
some technologies that appear crucial to long-term deep 
reductions (like carbon capture and storage (CCS)), it is 
important that companies believe carbon prices can 
respond to the cost of technologies – eg. rising to high 
levels under trading schemes if CCS proves to be more 
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8 This would place Canada apparently in a position of intent to violate international law if it cannot raise a Parliamentary majority to 
formally withdraw. The ‘enforcement branch’ of the Kyoto Protocol compliance system cannot formally act until compliance reports are 
assessed, in 2014. However, countries in difficulty can notify the ‘facilitative branch’ of the system and seek assistance. 
9 The obvious parallel would be with Saudi Arabian attempts to shore up the oil markets during the 1980s, which ended when its market
share declined to a point at which it reversed policy in 1986 and global prices collapsed
10 The first UK Phase II auction did in fact include a reserve price, but it was set explicitly in relation to recent spot prices, as an insurance 
against possible strategic behaviour of companies trying to undercut the trading market.  It did not thus in any way play the role of a 
price floor.

expensive than expected. Both the framing of long-term 
expectations and the ‘upside’ of price variations are thus 
important features of trading schemes that cannot be 
matched by taxes.  And yet, the degree of price volatility 
and risk of collapse in trading schemes has been 
identified as a serious problem. The logic and evidence 
thus suggests the need to consider hybrid mechanisms.  
 

The policy options  
 

As indicated, a collapse of international carbon prices 
(through both the EU ETS and the global mechanisms) 
throughout 2009 could have serious consequences, both 
for individual companies and projects, and more broadly 
for confidence in the Mechanisms. When added to the 
experience of the EU ETS Phase 1, it may also seriously 
undermine the confidence of markets to place significant 
value on banking forward post 2012.  
 

Response options depend upon which governments are 
willing to act, and how. At the international level the 
most obvious step would relate to Canada, which is not 
included in the estimates above because the Harper 
government has indicated that it does not intend to make 
use of the mechanisms.8 Canadian participation would do 
much to restore the global supply-demand balance – and 
confidence, given the signal it would send in terms of the 
expected legal integrity of any future commitments - but 
such participation does not appear likely this year.   
 

Post 2012 options 

Early commitments by key countries to steeper cutbacks 
post-2012, in advance of a global agreement, would send 
the strongest and most consistent signals but only 
provide a partial solution, again because of the indirect 
nature of the linkage.  A declaration by the new United 
States Administration of this nature could have a 
particularly powerful impact, both in terms of its scale 
and the political signals this would send.  
 
The present focus of EU policy to protect its post-2012 
package from excessive imports (by having a firm 
quantitative limit on imports) may help to sustain EU ETS 
prices and domestic action post 2012, but would largely  
isolate the EU system from the global mechanisms and 
this would further depress the international price.  
 

An important variant on this would be for the EU to be 
more selective about the type of project credits it would 
allow; the volume could thus similarly be limited, but 
with a firmer focus on international project types that the 
EU wished to support.  

Countries on the supply side of the global carbon market 
could also try and increase confidence in future prices, for 
example if some of the major transition economies were to 
consider voluntarily cancelling some, or all, of their surplus 
which would otherwise be banked.  
 

However these are all rather indirect mechanisms in terms 
of current prices.  Given the current inhibitions that deter 
private sector reliance on banking, there is a need to 
consider options that have an impact on the market 
balance in the present period (to 2012).  The main options 
would appear to be as follows.   
 

Demand side of the global market: 

- Leading industrialised countries could retire emission units 
(or buy units specifically for retirement) without using them 
for compliance.  However the direct cost this would imply, 
potentially on those countries already bearing the principal 
costs, makes it look politically very difficult at a time of 
recession, particularly given the apparent Canadian position 
of not complying with its existing commitments;  
-A more politically palatable version of this is that 
governments could commit to bank some of their present 
Kyoto allowances post-2012 to increase demand in the 
present period; however this would add further to the level 
of post-2012 supply.   
 

Supply side of the private sector market: 

- China, as a dominant supplier of CDM credits (about 50% 
of the total), is already playing some role in price support 
through charges that it levies on CDM credit generation, 
notably from industrial gas projects. This is not an explicit 
policy of price support however; any attempt to turn it into 
one would imply a deliberate policy to restrict supply, with 
various ramifications including political instability.9 

- A reserve price set on forthcoming auctions of EU ETS  
allowances (dominated by the UK10 and Germany) could 
help to sustain EU ETS prices.  If governments retired the 
unused allowances, this would tighten the EU ETS and 
increase overall private sector demand. 
 

A global ‘carbon bank’ has also been postulated that could 
act on both supply and demand in an active way. This 
however would clearly be an extremely complex 
undertaking that would take many years to negotiate. 
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11 C. Hepburn, M. Grubb, K. Neuhoff, F. Matthes and M. Tse (2006), ‘Auctioning of EU ETS phase II allowances: how and why?’, Climate Policy 4(1) 
137-160  and M. Grubb and K. Neuhoff (2006), ‘Allocation and competitiveness in the EU emissions trading scheme: policy overview’, Climate 
Policy 4(1) 7-30 
12 In Phase II of the scheme countries are allowed to auction up to 10% of their allocations.  The UK has committed to auction approximately 7% of 
its total, with it’s first auction of 4 million EUA taking place in November 2008, with a further 25 million to follow in 2009.  Germany will sell 40 
million EUA per year (about 9% of its allocation) through exchanges in 2008 and 2009 with auctions starting in 2010.  In addition Netherlands has 
committed to auctioning 4% of their allowance, and Hungary 5%.   In total across the EU approximately 3% of total EUAs have been earmarked for 
auctioning. In Phase III of the scheme auctioning will increase, with no free allocation in the power sector and free allocation in other sectors 
reducing from 80% in 2013 to 30% in 2020 and eventually to zero in 2027. 
13 New Entrant Reserves (NERs) vary across the EU, for the UK, it is approximately 7% of their allowance, and for Germany it is 10%.  Overall NERs 
are approximately 5.5% of the total EU allowance, although not all of this would be currently available for auctioning if unused.  In total, assuming 
all NER’s were available and unused, approximately a maximum of 8.5% of allowances could be available for auction in Phase II. 
14 See for example Carbon Trust (2008), Cutting carbon in Europe:  the 2020 package¸ Chart 13

 

Features of reserve price auctions 

In terms of interventions that could support prices during 
the year of negotiating Copenhagen and weather the 
storms of the credit crunch, the option of auction reserve 
prices merits particular attention. It is an option that has 
been analysed in previous Climate Strategies research, 
most notably in Hepburn et al (2006) and Grubb and 
Neuhoff (2006),11 and there are several reasons why it 
merits further attention now.  It: 
- Is predominantly in the hands of a few Member States, 
which are in principle committed to stronger action, it thus 
does not require lengthy and complex negotiations; 
- Involves no ex-post intervention or changes of rules, it 
just needs specification of the terms upon which key 
governments would conduct their auctions during Phase II;  
- Is thus also consistent with existing legal structures: 
nothing in the EU ETS Directive can reasonably be 
construed as preventing Member States from setting a 
reserve price; 
- Addresses directly an underlying cause of the problem, 
namely the fixed supply in the face of highly uncertain 
demand.  
 

The last point is strategically important. Reserve price 
auctions in effect set out rules in advance by which supply 
can adjust if prices fall to levels which make companies 
unwilling to pay the reserve price, Those additional 
allowances do not then enter the market.  In this, reserve 
prices offer a simple yet fundamental way of increasing 
stability in carbon markets even in the face of large 
uncertainties.  Moreover, they address the basic political 
concern that weak prices reflect targets that with hindsight 
turn out to be unjustifiably weak. In the face of genuine 
uncertainty, the system is reinforced by setting out clearly 
an automatic mechanism through which supply will be 
reduced if the target turns out to be much easier than 
expected. Reserve price auctions thus help the risk-averse 
political processes around target-setting cope with 
uncertainty.  
 

This does not supplant the value of emissions trading as a 
system in which prices can respond to circumstances, but 
rather underpins expectations – and associated 
investments – in the face of wide uncertainty.  
 
 

In practice, prices would tend to settle at some point 
above the reserve price, given the upside uncertainties. 

Implementing reserve price auctions in EU ETS II 

In EU ETS Phase II, the main contributions to auctions 
are:  
- the volumes specifically reserved for auction in Phase  

II, dominated by Germany and the UK12. 
- the volumes that will not be utilised in New Entrant 

Reserves (greatly increased by the impact of the 
credit crunch in deterring new investment13. 

Given the sensitivity at the margin of the supply-demand 
balance, these volumes may indeed be sufficient to make 
a big difference, though a numerical analysis is beyond 
the scope of this note. However, there would ultimately 
need to be coordination. An initial cooperation between 
the UK and Germany could kick-start the process; some 
understanding over time would need to be reached 
regarding the treatment of auctions in other Member 
States, particularly as these accumulate allowances from 
unused New Entrant Reserves.     
 

The revenue impacts for governments are uncertain at 
present and would require further analysis; they would 
also depend upon the nature and degree of coordination.  
However, it is entirely possible that the impacts would be 
positive, as indicated by brief consideration of the shape 
of supply-demand curves.14 The present prospect is for 
governments auctioning full amounts at very low prices, 
well below !10/tCO2.  Say the average was !5/tCO2, it is 
entirely possible that setting a coordinated reserve price 
at !15/tCO2, for example, would increase net revenues 
by trebling the price for half the total volume of sales. 
 

To conclude, very low carbon prices could wreak much 
damage on the credibility of emissions trading and 
undermine the EU’s attempts to forge a platform of 
leadership in the Copenhagen negotiations.  Moreover, 
the historical pattern of ‘boom and bust’ points to the 
inherently volatile characteristic of emissions trading 
systems to date, and the potential benefits of building in 
a more robust design. There are various options that 
could be considered. Amongst these, reserve price 
auctions merit particular attention during 2009.  They are 
not a panacea and should not replace debates on longer 
term strategy; but nor should serious options be ignored.  

About Climate Strategies Climate Strategies aims to assist governments in solving the collective action problem of climate change.  It 
connects leading applied research on international climate change issues to the policy process and to public debate, raising the quality 
and coherence of advice provided on policy formation.  Its programmes convene international groups of experts to provide rigorous, fact-
based and independent assessment on international climate change policy.
 

Managing Director: Jon Price  Research Director: Thomas L. Brewer   www.climatestrategies.org 30
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Following extensive discussion in 2008, on December 17th the European Council and Parliament agreed 
specific criteria to identify sub-sectors which are considered to be exposed to significant risk of carbon 
leakage. These sectors will qualify for special treatment, which may include a 100% free allowance 
allocation until 2020, border adjustment, or inclusion in a sectoral approach (Article 10b). Any 
manufacturing sector not classified under these approaches will, in 2013, receive 80% of their share of 
the cap for free, declining linearly to 30% by 2020. This note seeks to clarify one aspect of specifying 
the ‘sectors at risk’; namely, how much of the emissions should be ‘charged’ in the assessment? 

A sector or sub-sector is deemed to be exposed to a significant risk of carbon leakage if: (Article 10a) 

(Criteria I) (a) the extent to which the sum of direct and indirect additional costs induced by the implementation of this 
directive would lead to a substantial increase of production cost, calculated as a proportion of the Gross Value 
Added, of at least 5%; and 

 (b) the Non-EU Trade intensity, defined as the ratio between total of value of exports to non EU + value of 
imports from non-EU and the total market size for the Community (annual turnover plus total imports), is 
above 10%.  

(Criteria II)  if the sum of direct and indirect additional costs induced by the implementation of this directive would lead to a 
particularly high increase of production cost, calculated as a proportion of the Gross Value Added, of at least 30%;  

(Criteria III)  if the Non-EU Trade intensity, defined as the ratio between total of value of exports to non EU + value of imports 
from non-EU and the total market size for the Community (annual turnover plus total imports), is above 30%. 

To help identify sectors that may deserve special 
treatment to prevent leakage, the Directive establishes 
quantified criteria based upon the “additional costs 
induced by the implementation of this directive” (text 
box).  

In theory, such “additional costs” could be interpreted 
in one of two ways: 
" the full ‘cost of carbon’ that would be incurred if an 

installation paid to cover all its emissions. With this 
interpretation, initial analysis suggests that most 
sectors would meet the thresholds in the Directive 
for special treatment and could receive 100% of 
allowances for free; or 

" the actual cost an installation would face, taking 
account of free allowances available to all 
manufacturing sectors. In this case, the number of 
sectors qualifying for special treatment increases 
over time, as the share of default free allowance 
allocation declines. 

For sectors whose costs are dominated by electricity 
price impacts, the difference may be negligible. For 
others, the former approach could be taken as a measure 
of the ‘opportunity cost’ faced by a sector, but the latter 
reflects its actual costs. Preserving the integrity of the 
Directive requires consistent choices. 

Ignoring free allocation in calculating 
additional cost is inconsistent 
 
Calculating the additional costs induced by the EU 
ETS without the effect of freely-allocated 
allowances results in internal inconsistencies: 
" if free allowance allocation is proposed as a 

solution to carbon leakage, this reflects a belief 
that it affects relevant decisions e.g. on 
investment, operation, and closure. Therefore, 
the default condition (starting at free allocation 
of 80%) clearly needs to be taken into account 
when applying the agreed criteria.  

" if free allowance allocation does not reduce the 
additional costs induced by the Directive, then 
it does not alter decisions compared to no free 
allocation – in which case it cannot address 
potential leakage. 

This suggests that if 100% free allocation is 
proposed as the dominant solution, assessment 
criteria must apply to the real costs faced by 
sectors – after their default free allocation. 
Presenting free allocation as the solution to tackling 
carbon leakage, and then ignoring it when 
identifying the corresponding sectors at risk, is 
fundamentally inconsistent. 
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Figure 1: Illustration of additional cost induced by the Directive, and trade intensity of different subsectors in 
2013 (left) and 2020 (right) for UK data, with high non-EU trade intensity. The figure includes sectors not 
covered by EU ETS and emissions from installations not covered by the Directive (assuming Carbon price of 
"30/tCO2). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Illustration of gradual inclusion of sectors 

Figure 1 uses UK data to illustrate the additional 
costs and trade intensity of 159 sub-sector activities 
in the dataset. The yellow areas depict the different 
activities that are considered to have significant risk 
of carbon leakage, according to the criteria of the 
Directive (text box). Activities with trade intensity 
above 30% are classified as being ‘at risk’, 
irrespective of how the costs are calculated. Other 
sectors are only gradually included as the share of 
free allocations falls. 

The graph on the left assumes that a sector 
receives 73% of allowances for direct emissions for 
free. This number reflects a free allocation volume 
of 80% of the share of the cap, which has declined 
to 91% of 2005 levels by 2013. By 2020, the cap 
contracts to 79% of 2005 levels and free allocation 
declines to 30% of the share of the cap. The graph 
on the right depicts the results - 24% of allowances 
for direct emissions are allocated for free.   

Initially, no activity qualifies under Criteria II 
and only six qualify under the conjoint Criteria I. By 
2020, as a result of the declining amount of free 
allocation, far more activities qualify as being ‘at 
risk.’ Thus a clear policy framework exists to address 
leakage concerns, but only as and when 
appropriate, if international efforts fail to establish 
comparable levels of carbon prices among trading 
partners. 

Benefits of considering free allocation when 
calculating additional cost 

As the shares of free allowance allocation declines over 
time, the cost for buying allowances increases. Once the 
cost impact exceeds the threshhold for a given sector, it 
will be given special treatment to avoid the risk of 
leakage.  
" The clear mechanism creates visibility regarding 

future measures for all sectors. This commitment is 
central to avoid leakage that could follow, should 
there be expectations of long-term carbon price 
differences. 

" The gradual inclusion of sectors allows for learning 
about the implementation of measures to address 
leakage. This limits possible negative side-effects of 
their implementation. 

" The amount of free allowance allocation is more 
restricted. This reduces economic distortions from 
repeated free allowance allocations for investment, 
operation and innovation. Experience of these 
distortions in phase I and II of EU ETS was the 
main driver for the move to auctions. 100% free 
allocation also limits the attention that investors and 
management pay to carbon costs. 

" Industrial sectors that buy allowances have an 
incentive to contribute to international cooperation 
on climate policy; the exemption afforded by 
commitment to continuing very high levels of free 
allocation would negate this.  

Climate Strategies aims to assist governments in solving the collective action problem of climate change.  It connects 
leading applied research on international climate change issues to the policy process and to public debate, raising the 
quality and coherence of advice provided on policy formation.  Its programmes convene international groups of experts to 
provide rigorous, fact-based and independent assessment on international climate change policy. 
 

Managing Director: Jon Price  Research Director: Thomas L. Brewer                   www.climatestrategies.org 
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The ‘climate doctrine’ recently discussed by the Russian Cabinet could mark a shift in the thinking of the Russian 
high-level policy-makers similar to that of the Stern review in the UK. The costs of climate change were first time 
reported in the headlines, and it was argued that mitigation policies would be good for the Russian economy. But 
to re-enforce these positive Russian developments they should be recognized internationally. This paper provides 
an update on Russian climate policy following the Climate Strategies ‘East-West Investment’ project, which was 
completed last year. 

The Russian Cabinet discussed a draft ’climate doctrine’ 
for Russia 23 April 2009. The doctrine is a political 
declaration of the approach of the Russian government 
on the issue; largely based on the scientific report 
published by the Hydrometeorological Service of Russia 
in February 2009, it recognizes climate change as a 
phenomenon and the main characteristics of the changes 
expected as well as divides related responsibilities 
between the Russian agencies and ministries. 
 
The Minister of Natural Resources Yuri Trutnev, who 
presented the document to the Cabinet, divided the need 
to act to mitigation and adaptation. He also argued that 
implementing the doctrine based on efficiency 
improvements would be good for the Russian economy, 
rather than an additional cost. According to Trutnev, the 
potential impact of unchecked climate change to the 
Russian economy could be a reduction of the GDP by 2-
5%. By 2050, the annual costs of extreme weather 
events could rise to 60 Bln RUR. However, benefits 
stemming from climate change such as longer growing 
season and increased hydro power resources are also 
recognized.2 
 
The implementation of the doctrine requires the 
following3: 

! Structural reform of the economy in order to 
improve the rational use of natural resources; 
advocating energy efficiency, clean technologies 
and renewable energy 

! Research to support decision-making 
! Establishment of government-level regulation of 

human impact on climate 
! Providing developing countries with assistance on 

adaptation 
 
 

Based on the Cabinet discussion, Prime Minister Vladimir 
Putin called for a concrete domestic climate action plan  
focusing on the improvements of resource and energy 
efficiencies. He also emphasized the importance of 
international cooperation to solve the problem, stating 
that Russia will take a responsible approach to its 
domestic policies and measures. 
 
A Russian Stern review?
This high-level commitment to establishing a concrete 
domestic action plan on climate ends the long silence on 
this important issue in the Russian politics. These 
statements could also mark a more active domestic 
debate on the post-2012 position of Russia. 
 
It could be argued that the economic figures discussed in 
the context of the ‘climate doctrine’ could even play a 
somewhat similar role in Russia to that of the Stern 
review in the UK. Indeed, the debate on the doctrine 
brought the expected significant costs of climate change 
to the economy widely to the Russian headlines. 
Previously the benefits of climate change, such as the 
melting of the sea ice in the Arctic and shortening 
heating season, dominated the debate. Also scepticism 
on climate science has been strong in the academic 
circles, and influenced the Russian debate by 
emphasising the expected positive impacts of climate 
change over the negative impacts and costs. In addition, 
the loss of some 2-5% of the GDP is a significant impact 
to the economy, and thus, provides a powerful image to 
the public. 
 
But it must be recognised that the general awareness of 
the issue4 and an active civil society required for such 
debate are weak in Russia, if not completely lacking. This 
is likely to limit the impact of the shift in high-level 
thinking, as there is no pressure from the public to adopt 
ambitious international targets. 
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5 See for instance, Bashmakov, Igor (2004). Russian GDP Doubling, District Heating and Climate Change Mitigation. Presentation in 
the UNFCCC workhop ‘Climate Change Mitigation: Vulnerability and Risk, Sustainable Development, Opportunities and Solutions’, 
Bonn 19 June 2004. 
6 Tulinov, Sergey, Presentation by the Russian Federation on Mitigation Potentials, 3 December 2008, Poznan. 
7 Hopkins, Philip, “Kyoto kills growth says Putin’s chief economist”, The Age, 9 December 2004. Available at 
http://www.theage.com.au/news/Business/Kyoto-kills-growth-says-Putin-chief-economist/2004/12/08/1102182359957.html (accessed 
12 November 2008). 
8 For a review of Russian experts disagreeing with Illarionov’s point, see Muller, Benito, The Kyoto Protocol: Russian Opportunities, 
Briefing Note, The Royal Institute of International Affairs, March 2004, p. 2-6. Korppoo, Anna; Jakobson, Linda; Urpelainen, 
Johannes; Vihma, Antto & Luta, Alex (2009). Towards a New Climate Regime? Views of China, India, Japan, Russia and the United 
States on the road to Copenhagen, FIIA Report 19, the Finnish Institute of International Affairs. 
9 Korppoo, Anna; Karas, Jacqueline and Grubb, Michael (eds.) (2007). Russia and the Kyoto Protocol. Opportunities and Challenges. 
Chatham House / Brookings, pp. 14-15. 

Mitigation policies are good for the economy 
The public remarks by the Minister of Natural 
Resources recognizing the positive impact of the 
implementation of the ‘climate doctrine’ on the 
Russian economy may mark a turning point in the 
Russian climate policy. Previously, emission 
reduction commitments have often been 
considered as a potential hazard to strong 
economic growth which is the main political priority 
of the Russian administration. However, many 
Russian climate and energy policy experts have 
advocated views similar to those expressed by 
Trutnev throughout the debate5. 
 
Even though no official position has been 
established for Copenhagen so far, the previous 
Russian views emphasized the recognition of 
national conditions6.  This referred to the growing 
emission trends and their inevitable nature as 
Russia needs to develop further. The main Russian 
argument behind this view stemmed from the 
expected growth in emissions in tandem with the 
economy, as already flagged by the then-
presidential advisor Andrey Illarionov during the 
Kyoto ratification debate.7 Even though back in 
2004 many Russian experts disagreed with Dr 
Illarionov, more recently these fears were restated 
due to the growing emission trend which is 
illustrated in Graph 1.8  

The latest views by the Russian government are closer to 
the OECD view that efficiency improvements can make 
economies more competitive, and thus, climate policies 
which support such trend can be beneficial. Indeed, the 
recent economic growth has to a large extent been 
fuelled by the high oil price Russia received from its 
exports, which has no direct impact on Russian 
emissions. In addition, it is now more widely recognised 
that in an energy-inefficient country like Russia, the 
potential to further weaken the link between emissions 
and economic growth by improving energy efficiency is 
significant while the restructuring of the economy has 
already generated a significant drop of carbon intensity 
during the last decade as illustrated in Graph 1. 

Graph 1: Trends in Russian energy and emissions figures 
relative to 1990 (100%) 
Source: Korppoo, Anna; Jakobson, Linda; Urpelainen, Johannes; Vihma, 
Antto and Luta, Alex (2009). Towards a new climate regime? Views of 
China, India, Japan, Russia and the United States on the road to 
Copenhagen. FIIA report 19, the Finnish Institute of International Affairs. 

However, it remains to be seen whether the more 
traditional counter arguments on emission reduction 
commitments limiting economic growth will be restated in 
the near future. It has been argued that during the Kyoto 
ratification debate Dr Illarionov played the role of a 
devil’s advocate in order to put president Putin into a 
better negotiation position towards the EU.9 A similar 
situation might spur out the more traditional views. 
 
Impact on the Russian post-2012 position 
The discussion around the ‘climate doctrine’ debate could 
serve as a starting point for a serious debate on the 
Russian role under the next climate regime, and an 
international mitigation commitment. As the same basic   
views which have prevailed in the EU and the US for 
some time have now been, at least officially, recognised 
also in Russia, there is likely to be somewhat more 
common ground for talks in Copenhagen. For a  
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A0F0-6E953FC3419E%7D.uif. Accessed 30 April 2009. 
11 :-16'/19",+'8 $)+/(1&' %-%9<1/ =+)&)61+% >?, %4"("& @(%/&"4, RIA NOVOSTI 23 April 2009. Available at 
http://eco.rian.ru/business/20090423/169062786.html. Accessed 30 April 2009. 
12 Tangen, Kristian, Anna Korppoo, Vladimir Berdin, Taishi Sugiyama, John Drexhage, Christian Egenhofer, Oleg Pluzhnikov, 
Michael Grubb, Thomas Legge, Arild Moe, Jonathan Stern & Kenichiro Yamaguchi (2002). A Russian Green Investment Scheme. 
Securing environmental benefits from international emissions trading. Climate Strategies. 
13 Korppoo, Anna (2003). Forging Alliance with Russia: the example of a Green Investment Scheme. Climate Policy 3 (2003), 67-
76. 
14 >),,18 2("$,/'41/ 4 A'<1&;/)&" ,4)B &)4%B :-16'/19",+%B $)+/(1&%, AMI-TASS 27 April 2009. Available at 
http://www.ami-
tass.ru/article/%20%20%20%20%20%20%20%20%20%2048326%20%20%20%20%20%20%20%20%20%20.html. Accessed 30 
April 2009 
 
 

successful negotiation round, it is of utmost importance 
that Russia will come to Copenhagen with a well-
prepared position. 
 
However, some of the central issues were not yet 
discussed in connection with the climate doctrine. Even 
though no position has so far been established on the 
issue of banking the Russian surplus allowances or the 
compensation of forest sinks on the official level, Trutnev 
stated in an interview that by not selling its surplus 
allowances Russia has taken a responsible approach to 
climate policy.10 He also argued that the Kyoto Protocol 
did not take the Russian peculiarities fully into account as 
not all the Russian forest sinks were accounted for.11 
What also was not discussed was the potential numerical 
emission reduction target Russia could commit to in the 
international level.  
 
The domestic policies under preparation advocating 
energy efficiency improvements and renewable energy 
could support the process of developing a national 
climate policy portfolio. But this also means that the 
climate doctrine hardly referred to any genuinely 
additional domestic policies. Thus, this debate should be 
seen as a starting point rather than a substantial part of 
the potential shift in Russian climate policy. 

Lack of attention may discourage further 
developments
Lack of attention to the ‘climate doctrine’ could 
discourage further positive developments in Russian 
climate politics. In the past many good initiatives have 
got caught in the heavy Russian bureaucracy and 
deterred by the lack of attention at the highest political 
level.  
 
The history of the idea of recycling revenues initiated by 
Russia (later known as a Green Investment Scheme)  

provides an illustrative example. When the Russian 
delegation officially advocated this idea in the sixth 
conference of parties to the UNFCCC in 2000, a more 
active response was expected from the EU.12 As the EU 
only recognized the Russian initiative briefly and did not 
suggest how it should be put in practice, the Russian 
administration felt that the investor side was lacking 
interest in the arrangement, and in the end did not 
pursue it further.13  

In this rare case that the ‘climate doctrine’ has gained 
the attention of Prime Minister Putin, it could encourage 
further debate in Russia if other G8 countries, especially 
the US, recognize these positive signs from Russia. 
Recognition of the Russian ‘climate doctrine’ by the 
Obama administration is very important for two main 
reasons. First, for historical reasons Russia considers the 
US to be a key partner and of comparable importance to 
Russia. Even though this claim may no longer be valid, it 
is nevertheless relevant, as it is likely to guide the 
Russian policy process. Second, as a major emitter the 
US is required to participate in order to establish a 
comprehensive agreement the Russians expect from 
Copenhagen. The main criticism of the Kyoto Protocol in 
Russia has been its ‘inefficiency’ based on the absence of 
several major emitters. The bilateral expert meeting 
arranged with the US administration when the Russian 
delegation presented its ‘climate doctrine’ in the Major 
Economies Forum in Washington 27 April 200914 and the 
attention presenting the doctrine in the US received in 
the Russian press further illustrate the importance of the 
US.  

Finally, the statement of the Russian‘climate doctrine’ has 
not received much attention internationally thus far.  
Attention has been mostly limited to the Russian press.  
More recognition by the international media, however, 
could support the Russian policy process. 

About Climate Strategies:  Climate Strategies aims to assist governments in solving the collective action problem of 
climate change.  It connects leading applied research on international climate change issues to the policy process and to 
public debate, raising the quality and coherence of advice provided on policy formation.  Its programmes convene 
international groups of experts to provide rigorous, fact-based and independent assessment on international climate change 
policy.

Managing Director: Jon Price  Research Director: Thomas L. Brewer                   www.climatestrategies.org 35
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Executive Summary 
This ecbi Policy Brief is based on the presentations and discussion at the 2009 round of the 
annual ecbi Bonn Seminars held on 7 June 2009 at La Redoute in Bonn/Bad Godesberg, 
during the sixth session of the Ad-hoc Working Group on Long-term Cooperative Action 
(AWG-LCA). Unlike previopus meetings, this event was focused on a single theme, namely 
the future of climate change finance, with a focus on institutional and governance issues. For 
this reason it was also decided to replace the usual proceedings with a more analytic policy 
brief, based also on the draft negotiating text on enhanced action on the provision of 
financial resources and investment that emerged from the negotiations. 

The Seminar began with a number of presentations of architectural and governance 
proposals – the UK Compact Model, the Swiss Multilateral Adaptation Fund Model, the 
Reformed Financial Mechanism proposal and the Tropical Rainforest Facility proposal of 
the Prince of Wales’ Rainforest Project (see Section A). The thread uniting these proposals 
is that they all incorporate in some way two key design principles, namely 

! the devolution of funding decisions to the recipient country-level, and  
! the consolidation of funding streams both at the national and the international level, 
! principles that later in the week found themselves reflected in language introduced by 
India into the LCA finance negotiation text (see Section C). 

In the discussion that followed (see Section B) it became clear that while the idea of 
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devolution and consolidation at the national level was not really an issue, the idea of 
consolidating funding streams at the international level faced a number of detractors among 
developed countries (although that sentiment was by no means unanimous). There are a 
number of important developed country actors who not only feel that the acknowledged 
problems of the current fragmented funding model could be overcome by (i) increased 
coordination, and (ii) making ‘fit for purpose’ existing institutions, but also that creating 
any form of ‘centralized’ system would be too cumbersome to work. The latter may indeed 
be correct, if the ‘centralization’ envisaged refers to a consolidation without devolution. But 
in the context of the models considered here, this is clearly not the idea. The international 
consolidation only makes sense in the context of a throughput (‘money-in-money-out’) 
consolidation at the international level, with all funding-related decisions (priorities, 
evaluation, approval and monitoring of projects/programmes) is devolved to the recipient 
country level. 

The resistance even to such a throughput model, however, continued, not least on the 
grounds that it would take time to establish not only the consolidated fund for the financial 
mechanism, but particularly the ‘designated national funding entities’ (Indian LCA 
language).It was argued that, since we do not have the luxury to wait for this to happen, we 
are left with having to make do with (an improved version of) the current system. 
Notwithstanding the fact that these improvements of existing entities would also not be 
instantaneous, it is clear that establishing the national funding entities will indeed be a 
gradual process. Yet, as came out in the discussion, this very fact may provide the room for 
compromise between the international ‘coordination’ and ‘consolidation’ camps. 

The fact that any devolved system will have a transition phase during which more and 
more national funding entities are established means that the demand for internationally 
consolidated funding will also begin modestly and increase gradually. This leaves the 
possibility (see Section D) of designing a transition phase from coordination to 
consolidation: this would give the consolidated devolved model the proof-of-concept 
opportunity needed to convince the status quo critics (or to be abandoned by mutual 
consensus if it fails to prove itself). 

What are the steps that could lead to such a transition scenario? The key is, of course, to 
establish a new operational entity/consolidated fund for the UNFCCC financial 
mechanism, headed by an Executive Board, with devolved decision-making to designated 
national funding entities (as suggested in the LCA negotiating text). In order not to 
overburden the mechanism during its start-up phase, it is essential to limit its operations to 
two core thematic windows. At the same time, the newly established Executive Board 
should be charged with establishing a general Climate Registry to accommodate the general 
coordination concerns. Last, but by no means least, one will have to devise a demand-driven 
dynamic contribution regime, such that a minimum of 80% of the agreed funds for Parties 
with established national entities are disbursed through the consolidated financial 
mechanism. This will ensure a predictable and transparent transition from the status quo to 
the consolidated and devolved approach. 

As there is significant cross-Party support for the idea of a consolidated and devolved 
financial mechanism, there is a reasonable chance that, with sufficient political will, this 
strategy could work and bring about the much needed crucial first success in the current 
negotiations, without which there will be no outcome either on financial or any other targets 
in Copenhagen! 
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by Benito Müller1  

In the current negotiations on the future institutional arrangements for international public climate 
change finance, one of the most controversial issues that divides developed and developing countries 
is the concept of OBD=7;C@=HEP9 ;C9 Q;C89 AC8:@>8FHP9 ;?9 G8@<R9 Ounder the authority of the COPE9
(Conference of Parties of the UNFCCC).  

This division is by no means new. It dates back to at least the neg;=@B=@;<>9;?9 =789SH;=;9TC;=;:;FE>9
Adaptation Fund (AF), where developing countries insisted that the AF Board (AFB) should not only 
be under the guidance of and accountable to the relevant UN body (viz. the Conference of the Parties 
serving as the meeting of the Parties to the Kyoto Protocol, or CMP U the governing body of the 
Kyoto Protocol), but also under its authority. This was in reaction to dissatisfaction among 
developing country with the performance of the Global Environment Facility (GEF) as an operating 
entity of the UNFCCC financial mechanism, particularly with respect to a wide-spread frustration 
with regard to non-observance of COP guidance.2 

The very same issue has resurfaced in the context of how a proposed Executive Board or Body (EB) 
for the UNFCCC financial mechanism should relate to the COP. The majority of developed countries 
that have a position on this issue insist that the relationship of the EB to the COP should be modelled 
on the GEF/COP relation (guidance + accountable), while the G77+China insists that the AFB/CMP 
model should be followed (guidance + accountable + authority). Indeed, the issue of COP authority 
over an EB (or B<H9:F@QB=89:7B<R89?@<B<:89G;JHV9>88Q>9 =;97BK89G8:;Q89B9OC8J9 F@<8E9 @>>D89?;C9G;=79
sides U a situation which at first sight might not look too promising for the finance negotiations. 
However, this particular division might be easier to bridge than many of the other differences that 
threaten success at the Copenhagen COP later this year. 

5)%'0,#6%7(',/'!8%-#9'+#$%&'()%'*+(),&-(.3 
What exactly does being Ounder =789 BD=7;C@=H9 W;?9 =789 XMTVE9 Q8B<Y9 Z<9 =789 [\]XXX9 :;<=8N=P9 =789
phrase lacks an explicit definition, leading to widely divergent views of what it means and more 
importantly, what others take it to mean. Unfortunately, as is more often than not the case in these 
negotiations, this simply reflects the considerable distrust and inability to communicate between the 
different actors. However, it also leaves open the possibility that there might be a commonly 
acceptable interpretation of the phrase. 
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While there is no explicit definition, the phrase has been used to characterize the relationship of the 
AFB to the CMP. It can be seen as referring to all the characteriatics of that relationship over and 
above the one between the GEF and the COP.3 In that sense, Decision CMP.3/1 on the Adaptation 
Fund can be seen of providing an implicit definition of the term, which is why a closer look at that 
decision is warranted. 

The Bali Adaptation Fund Decision C MP.3/1 

The first of the Bali CMP decisions starts by designating the Adaptation Fund Board (AFB) as an 
operating entity to supervise and manage the Adaptation Fund, and stipulating that it shall be under 
the authority and guidance of, and fully accountable to the CMP. It then turns to define twelve 
permanent functions of the AFB. Of these, three involve the COP, while the rest are functions in the 
exclusive remit of the AFB. All but one of the latter ^ viz. responsibility for monetizing CERs ^ are 
functions that are also carried out by the GEF, key among them: 

 To decide on projects, including the allocation of funds, in line with the AF principles, criteria, 
CDEFGHIHJKLMNDGHOHJKMFPEMNQDRQFCCJKLMS 

 To develop and decide on specific operational policies and guidelines, including programming 
guidance and administrative and financHFGMCFPFRJCJPIMRTHEJGHPJKLMSLMFPEMIDMQJNDQIMIDMIUJMCMP; 

 VDM EJWJGDNM OQHIJQHFM XFKJEM DPM NQHPOHNGJKM FPEM CDEFGHIHJKM SM IDM JPKTQJM IUFIM IUJM HCNGJCJPIHPRM FPEM
executing entities have the capacity to implement the administrative and financial management 
guidelines of the AF, and report on it to the CMP; and 

 To regularly review performance reports on implementation and ensure independent evaluation and 
auditing of activities supported by the AF. 

The three functions which, by contrast, do require CMP assent are: 

 To develop strategic priorities, policies and guidelines, and recommend their adoption to the CMP; 
 To develop and agree on additional rules of procedure to those included in this decision and 

recommend these for adoption by the CMP; and 
 To develop and approve draft legal and administrative arrangements for secretariat services and the 

trustee for approval by the CMP. 

ZQA;C=B<=FHP9=78>89BC89O;<8-;??E9?D<:=@;<>9L@=79;<FH9B9>@<RF89@<=8CB:=@;<9L@=79=789X_TI9678C8B?=8CP9=789
CMP has no direct involvement in the functions of the AFB. This means that ^ apart from a number 
of start-up approvals of basic rules and criteria ^ =789Q8B<@<R9;?9OG8@<R9D<J8C9=789BD=7;C@=HE9@QAF@8J9
by the AFB Decision is nothing more than the right to select the members of subordinate body in 
quest@;<I9 6789 ?8BC9 ;?9 XMT9 Q@:C;QB<BR8Q8<=9 @?9 =789 ?@<B<:@BF9 Q8:7B<@>Q9 L8C89 =;9 G89 OD<J8C9 =789
BD=7;C@=HE9 ;?9 =789 XMT9 @>9 =78C8?;C89 <;=9 L8FF-founded, and the perceived threat can be completely 
dissipated by an explicit separation of the functions of the COP and of the envisaged Executive 
Board of the financial mechanism, which not only explicitly stipulates what the two entities can do, 
but also what respectively they cannot do. 

Before turning to some of the reservations that have been raised to the idea that the COP would have 
=789BD=7;C@=H9=;9O7@C89B<J9?@C8E9=789Q8QG8C>9;?9=789`N8:D=@K89a;BCJP9@=9@>9D>8?DF9=;97BK89B9F;;b9B=9=789
experience of the AFB which is under the authority its governing body. 

Adaptation Fund Progress4  

While the first two meetings of the AFB wer89G8J8K@FF8J9GH9OA;F@=@:BFE9AC;GF8Q>9^ to do not only with 
the usual North/South issues, but also with the relation of the AFB and its secretariat service provider 
(GEF) ^ the atmosphere in the meetings soon after started to improve considerably, not least because 
everyone realized that there was a considerable job to be done to get the AF off the ground.   
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During its seventh meeting (AFB 7 in Bonn from 14 to 16 September 2009), the AFB made critical 
progress towards full operationalisation, particularly wi=79 C8>A8:=9 =;9 =789 @J8B9 ;?9 OJ@C8:=9 B::8>>E9 =;9
funding, without the need for multilateral implementing entities to serve as intermediaries. The 
Provisional Operational Policies and Guidelines for Parties to Access Resources from the 
Adaptation F und, the main document that lays out how funds are to be accessed under the AF, was 
finalised at AFB 7. 

One of the core elements in the direct access model which the Adaptation Fund Board is developing 
are National Implementing Entities (NIEs). Traditionally, international funding has been channelled 
through bilateral aid agencies or international implementing agencies such as the World Bank, UNDP 
etc. Under the AF, however, countries can directly access the funds by nominating an NIE, which will 
receive the AF resources to be used for in-country activities. NIEs will generally not be the executors 
of activities (projects/programmes) on the ground, but will have financial and fiduciary oversight 
function over activities carried out with AF resources, functions which have traditionally been 
performed by the multilateral implementing agencies.  

The challenge in developing these standards has been to balance the need for standards which ensure 
sound fiduciary management with the need to avoid setting up barriers which impede direct access for 
many vulnerable developing countries. AFB 7 fine-tuned the standards that has been broadly agreed 
in previous meeting, made consistency checks, and approved the document by consensus.  

While the direct access model of the AF still retains the actual funding decisions centrally at the AFB 
level, the NIEs clearly could very easily become the National F unding Entities envisaged in the 
RFM model and the Indian proposal.5 Indeed, as concerns the eligibility criteria to participate in the 
AF direct access, including the fulfilment of international fiduciary standards, the AF has managed to 
provide an important precedent for the RFM model. 

The K ey to (the A F B) Success 

The fact that the strategic priorities, the rules of procedure, and the draft legal and administrative 
arrangements for secretariat services and the trustee sailed through the CMP in Poznan,6 and more 
importantly, that the developing country Parties in the CMP have taken genuine ownership of the AF 
is due to one key factor, namely that they trust their own representatives on the AFB, that they know 
their interests were properly represented in the drafting of these documents. 

One of the most frequent objections to the selection of members of an EB by the COP is that it would 
not select the OC@R7=E people for dealing with the sort of issues an EB of the financial mechanism 
would have to deal with. That, of course, all depends what type of functions one envisages an EB to 
perform. Obviously, if these functions require detailed technical expertise of some form or other ^ 
such as would be needed in the assessment of project/programme proposals ^ then the objection might 
be pertinent. However, given the projections of the magnitude of funding needs (upper tens of 
billions), it is clear that funding decisions could not be retained at the international level but would 
have to be devolved to the country level (as envisaged in the Indian proposal and the RFM). To put it 
more provocatively: the current practice centralised decision-making on what gets funded through 
multilateral funds is an option only if no significant increase in the level of funding is envisaged.  

In the case of the proposed Reformed Financial Mechanism the two key functions of an EB would be:  

 to supervise, on behalf of the COP, the drafting of key rules/criteria (such as needed for 
disbursement of funding to the designated funding entities), and 
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 to oversee, on behalf of the COP, the operating entity/ies of the financial mechanism once 
these are operational.7  

In other words, the key functions of the RFM EB would not be technical. They are political functions 
delegated by the COP. For this essential delegation to work, it is key that Parties and Party groupings 
in the COP are convinced their interests are properly represented in this supervisory and oversight 
body.  

The very different experiences with existing operating entities (GEF, AFB) strongly suggests that this 
C8cD@C8>9B<9`a9=;9G89OD<J8C9=789BD=7;C@=H9;?9=789XMTE9@<9=789d]9>8<>89;?9=789=8CQI9[<less this is the 
case, the system is unlikely to inspire the required level of trust among developing country Parties, 
even if the members of these independently existing bodies represent the same countries/groupings.8 
It is also unlikely to work if members are selected by the COP but not delegated the powers/functions 
mentioned above. It is highly doubtful whether existing entities with their own rules and procedures 
would be willing/able to submit to such a regime.9 The key to resolving the COP authority 
controversy is to agree on the key functions of the envisaged EB and to genuinely ascertain whether 
one would trust the AF model in this context. 

Conclusions 

Z=9:B<9G89BCRD8J9=7B=9?;C9=789:F@QB=89:7B<R89<8R;=@B=@;<>P9=789:;<:8A=9;?9OG8@<R9D<J8C9=789BD=7;C@=HE9@>9
(implicitly) defined in the Bali Adaptation Fund Decision (CMP.3/1) where the Adaptation Fund 
Board (AFB) is stipulated to be not only accountable to and under the guidance of the CMP (the 
governing body of the Kyoto Protocol) but also under its authority. By contrasting this relation to that 
between the COP and the GEF (accountability + guidance only), it is possible to infer two key 
?8B=DC8>9;?9L7B=9OD<J8C9=789BD=7;C@=HE9@>9@QAF@8J9=;9Q8B<9@<9=8CQ>9;?9B<9`N8:D=@K89a;BCJ9W`aV9;?9=789
financial mechanism, namely that the COP has: 

(i) the authority to select WO7@C89B<J9?@C8EV the members of the EB, and  
(ii) the authority to approve general rules and guidelines proposed by EB. 

Such an arrangement has the potential to generate trust among the Parties that their interests are 
adequately represented in the EB, which in turn is why they would be willing to delegate all 
operational functions to the subordinate body. Without this trust, it is also unlikely that they would 
delegate the EB to oversee the operating entities of the financial mechanism, which is the only way to 
overcome problems such as the ones that have persistently bedevilled the relationship between the 
GEF and the COP. 

Contrary to the fears expressed by some Parties, there is actually no :7B<:89;?9XMT9OQ@:C;QB<BR@<RE9
the operations of the financial mechanism under this interpretation of being under COP authority, 
particularly if the separation of functions/powers between the COP and the EB is made explicit by 
stipulating what each of the two entities can and cannot do. As witnessed by the latest achievements 
of the AFB, this sort of governance can be very effective. The fact that the AFB has managed to 
create a set of international fiduciary standards and accreditation criteria for the envisaged national 
designated implementing entities speaks for itself: prior to the establishment of the AFB, this sort of 
North-South consensus would have been unthinkable. 
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!"#9$%&&#'(9)#*+(#9,'9$-./+(#9$"+'0#91.'+'$#9.29$"+&+$(#&.f#)9*39+9).4.)#9',(9,'-39,'9g5",9.29(,96+39
",59/%$"e9+')9g5",9&#$#.4#291,&95"+(96%&6,2#eP9*%(9+-2,9,'9",59("#2#91-,529+&#9(,9*#9/+'+0#)P9.I#I9
on the issue of institutional arrangements. While there is a broad recognition that the current system 
is not fit to manage the required financial transfers, opinion on how this is to be remedied roughly 
divides into two camps:2  

The Coordination Camp: At one end of the spectrum, there are those (mostly from developed 
countries) who believe that what is needed is enhanced coordination through existing institutions 
(possibly reformed to become fit for purpose). This side rejects both the need for new institutions 
and for consolidating funding streams. 
The Consolidation Camp: At the other end of the spectrum, there are those (mainly from 
developing countries) who believe that coordination through existing institutions will not remedy 
current shortcomings, and that what is needed instead is a consolidation of funding under the 
UNFCCC financial mechanism, managed by a new operating entity. 

The aim of this note is to explore whether there is room for a mutually acceptable compromise 
between these two world views. To achieve this, it is useful to clarify the nature of the management 
problem to be remedied. 

Two K ey Purposes 

While there is a general consensus that that the existing institutional arrangements for financing 
climate change activities in developing countries are not fit for purpose, there is less agreement on  
5"+(9("+(9g6%&6,2#e9.29/#+'(9(,9*#I9d$$,&).'09(,9("#9(+*-#9$,/6.-#)9*39("#9789XXX9:#$&#(+&.+(9+(9("#9
end of the third Bonn session (14 August 2009),3 there is a common understanding that the financial 
system is to provide financial resources to further enhance the full, effective and sustained 
implementation of the UNF CCC and fulfilment of the Bali action plan, and that there is a need to 
provide scaled-up, new, additional, predictable and sustainable financial resources, which would be 
derived from multiple sources, in compliance with the principle of equity and common but 
differentiated responsibilitiesI9g;<%.(3e9+66#+&29.'9("#9:#$&#(+&.+(9(#=(9,'-39%')#&9Principles to guide 
generation of resources. Yet it stands to reason that distributive justice is an issue not only in the 
context of shouldering the burden of contributions, but also in sharing the revenue. 
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Distributive Justice: Official Development Assistance (ODA) traditionally neither involves 
obligations to pay, nor entitlements to receive. The issue of distributive justice h of contributing 
+')>,&9&#$#.4.'09+9g1+.&92"+&#e9h strictly speaking does not apply: if g),',&2e think they pay over the 
odds, then they are free to pay less, and if g&#$.6.#'(2e9feel hard done by, then that is not a matter of 
injustice but bad luck. 
In contrast, payments for climate change activities h particularly in the case of adaptation and 
response to climate impacts h are a matter of restitution. Hence there are both obligations to pay and 
entitlements to receive, which implies that equity, in the sense of either shouldering a fair share of 
the payment burden, or receiving a fair share of the revenue , is an issue. The fact that the focus of 
the debate has so far almost exclusively been of the former (e.g. the Mexican and Swiss proposals) 
does not mean that the question of how to distribute climate finance equitably can be ignored. On the 
contrary, it has to be seen as one of the key challenges for any climate finance regime.   
Thematic Balance: Climate finance involves a number of different themes (mitigation, adaptation, 
technology transfer, etc.)P9+')9("#9.22%#9,19g("#/+(.$9*+-+'$#e9relates to whether each of these themes 
receives an appropriate share of the revenue. Given the nature of climate finance, the decision on 
how achieve this balance has to involve not only contributors but also recipients. 

Three Descriptive Dimensions 
To discuss the different proposals in a coherent and comparable manner, it is useful to introduce three 
descriptive dimensions as categorizing tools, the distinctions between them being (i) fragmented or 
consolidated, (ii) centralized or decentralized, and (iii) devolved or retained. 
The distinction between gfragmentede and gconsolidatede refers to funding flows, and in particular, to 
("#9)#0&##9.'95".$"91%').'092,%&$#29+&#9$"+''#--#)9.'(,9.'(#&/#).+(#9$,--#$(.4#9g6,(2e9(,9*#9).2*%&2#)9
to recipients or directly used to fund them. The other two categorizations are about decision making, 
that is, whether or not funding decisions are taken by a central body, and whether they are devolved to 
the recipients or not.  
All three of these dimensions are a matter of degrees, that is to say, financial systems can be more or 
less centralized/decentralized etc. They are also independent in that they could occur in all 
$,/*.'+(.,'2I9?')##)P9#4#'9(",%0"9("#9$,'$#6(29,19g$,'2,-.)+(.,'e9+')9g$#'(&+-.f+(.,'e9+&#9,1(#'9%2#)9
interchangeably, they are clearly distinct, in that one could have a completely fragmented system that 
is nonetheless completely centralized, 2+39("&,%0"9+9g$,,&).'+(.'0e9*,)395.("96,5#&29(,9)#$.)#95",9
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has to pay whom. 

Figure 1 contains graphical representations of three specific combinations which have actually been 
put forward. Type A represents the current fragmented, decentralized and retained system of climate 
$"+'0#91.'+'$#P9/#+'(9(,9*#9#'"+'$#)9("&,%0"9g".0"9-#4#&9$,,&).'+(.,'e9+296%(91,&5+&)9*39("#9X-./+(#9
Registry proposal (described below). Type B corresponds to the consolidated, centralized and 
retained system put forward in the original G77+China submission,4 while Type C represents the 
consolidated, decentralized, and devolved system of the Reformed Financial Mechanism (described 
below), the AWG-LCA language introduced by India, and the UK Compact model. 

Calls for Coordination and the C limate Registry Proposal5 

In his recent Statement6 to the United Nations Summit on Climate Change, the Japanese Prime 
Minister Yukio Hatoyama called for establishing !"M#"$%&"!$#'"!(M)Y)$%*MZM+",%&M$-%M!+).#/%)M'0M$-%M
UN climate change regime. This system should facilitate one-stop provision of information on and 
matching of available bilateral and multilateral financing, while securing transparency and effective 
utilization of assistance.  
Japan, in other words, is firmly .'95"+(95#9$+--#)9("#9gX,,&).'+(.,'9X+/6e. Probably the best worked 
,%(96&,6,2+-9,19",592%$"9+9g,'#-2(,69.'1,&/+(.,'9#=$"+'0#9+')9/+($"/+@.'0e9232(#/9would operate 
is the Climate Registry Model proposed in Reed et al., (2009).7 
In that model, an Adaptation Board and a Mitigation/Technology Transfer (TT) Board are to operate 
an Adaptation Registry and a Mitigation/TT Registry, respectively. An Operating Body, in turn, is 
meant (i) to oversee these two Boards, (ii) to set standards, (iii) to manage COP-mandated funds and 
(iv), to report to the COP (Table 1). 
To avoid creation of new institutions, Parties could consider using the recently created Adaptation 
Fund Board to serve as the Adaptation Board. In equal measure, Parties could consider reforming the 
Clean Development Mechanism Executive Board or reforming the GE F to become the Mitigation/TT 
Board. 

The [overall] function of the Climate Registry is to expedite, through the public pooling and sharing of 
information, the matching of needs of country governments and the availability of financial resources 
!",M .&',+/$)M '00%&%,M 1YM 0#"!"/#"2M #")$#$+$#'")3M Z$-%M 4(#*!$%M 5%2#)$&YM )%&[%)M !)M !"M #"$%&"!$#'"!(M
bulletin board that lists developing country programs and projects. 

Countries are meant to provide their national objectives, needs and financing requests framed at 
national level and through national adaptation, mitigation and technology transfer plans such as 
NAMAs, NAPAs, Technology Needs Assessments (TNAs) and Low Carbon Action Plans (LCAP). In 
addition: 

 The statements of national strategic plans to address climate change must be certified to be in 
compliance with standards set by the COP or its designated body so that these plans become 
eligible for financing. The intention behind this requirement is to provide assurances to 
investors that MRV, fiduciary and transparency standards are embedded in investment packages. 

 The plans then enter into the public registry domain where all interested parties, whether public 
or private, can enter into discussion or negotiation with the hosting country as regards the terms 
of financing. 

 Through this pooling and posting of information process, the Climate Registry serves as an 
international bulletin board that lists developing country programmes and projects as integral 
parts of national climate strategies.  
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 Once alignment between +9 )#4#-,6.'09 $,%'(&3e29 '##)29 +')9 $,'(&.*%(.'09 $,%'(&3>6&.4+(#9
investor financial resources has been established, the registry will also function as a monitoring 
tool which displays the progress of the implementation of the agreement between the country 
and a funding source. 

 One of the key problems for this sort of information exchange and matchmaking regime is 
delivery on the above-mentioned distributive justice and thematic balance issues. Short of 
equipping the Operating Body with the power to order who has to pay for what, it is unlikely 
that this sort of system can deliver on these key requirements. Indeed, the Climate Registry 
model itself acknowledges as much by giving the Operating Body the function to manage the 
COP-*!",!$%,M0+",)MZM$'Mensure equity in the access of all developing countries to financial 
resources to support adaptation and mitigation programs. This is a critical function because, 
without an equalizing distributional mechanism, past experience has demonstrated that 
financial resources will flow to the largest, most sophisticated developing countries.  

Table1. The C limate Registry Model Source: Reed et al. 2009 
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The Reformed F inancial Mechanism (R F M) 
At the heart of the RFM proposal8 is the idea of consolidation at the international and national level 
and decentralized funding decisions through devolution to the recipient countries. 

K ey Institutional F eatures 

Internationally, the institutional structure of the RFM is given by an Executive Board, which together 
with a small number of administrative units (Thematic Assessment and Secretarial Units) provides 
the operating entity of the RFM.  Other functions, such as internal and external audits and 
evaluations, as well as that of trustee for the consolidated RFM fund, are meant to be outsourced. 

Nationally, funding is to be consolidated in Designated F unding Entities (DFEs), with transparent 
governance and representation from all key national and sub-national government agencies as well as 
civil society representatives. There are already a number of such climate change national funds and 
mechanisms (Bangladesh, Indonesia, Brazil/Amazon) which could serve as templates for the 
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envisaged DFEs. Under the RFM, funding decisions i that is to say decisions on (country) priorities, 
and approvals of projects and programmes are taken in-country by the DFEs.  
The RFM Operating Entity, in turn, does not to fund in this sense, but disburses Wg$"+''#-seV9&#4#'%#9
to the DFEs to enable their funding activities. The key point here is that the RFM proposes a genuine 
devolution of funding decisions, and not just some half-way measure as in the case of the NAPA 
process, where such entities were merely given the right to make plans, but not to decide what is to be 
funded. 
In the Climate Registry model, eligibility for funding depends on certification of national strategic 
plans by the international thematic Boards. This is decidedly not the case for country disbursements 
under the RFM; not only because this would unnecessarily duplicate work already undertaken at the 
national level, but also because it is very unlikely that any country i developing or developed! h 
would actually agree to having nationally approved plans or strategies submitted to such a procedure. 
This would touch at the very core of national sovereignty. 
Governance: The RFM Executive Board is accountable to and under the authority and guidance of 
the COPI9 a#.'09 g%')#&9 ("#9 +%(",&.(3e9 .'9 (".29$,'(#=(9 2./6-39/#+'29 ("+(9 ("#9 COP (s)elects the EB 
members W"+29("#9+%(",&.(39(,9g".&#9+')91.&#eVI 
Following standard domestic practice, there is to be a well defined separation of powers between the 
COP and the EB, in the sense that the COP delegates certain operational powers to the EB. Among 
("#96,5#&29&#(+.'#)9*39("#9XAB9+&#9i9+6+&(91&,/9("#9&.0"(9(,92#-#$(9("#9;a9/#/*#&29i9W.V9("#96,5#&9,19
setting of R F M revenue levels (ii) of approving thematic disbursement criteria (iii) approving 
certification criteria (see below) and (iii) approving overall revenue allocation to themes. 
To be delegated to the EB are the tasks of (i) operational management of the disbursement entity, (ii) 
oversight over any other operating entity of the RFM, (iii) preparation of proposals for thematic 
disbursement criteria, and regular thematic budgets both for approval by the COP 
Certification and Registration: As mentioned above, the COP is to approve criteria on what 
payments are to count against compliance with financial commitments under the UNFCCC. These 
criteria will be operationalized in a system of certification and registration under the RFM. As 
illustrated in Figure 2, contribution to the RFM consolidated fund will be certified and registered by 
the C9D92#$&#(+&.+(I9A("#&96+3/#'(29i if permitte)9*39("#9$#&(.1.$+(.,'9$&.(#&.+9i will be certified and 
registered in-country by the Designated F unding Entities. The key here is that, in order to avoid 
double counting and pledge non-deliverance, payments are to be counted (certified and registered) at 
the recipient end. 
Budgeting and Disbursement:9 gE.2*%&2#/#'(e9+29%2#)9"#&#9.29',(9(,9*#9$,'1%2#)95.("9g1%').'0e.  
The latter, as emphasized above, refers to the traditional activities involved in the selection and 
+66&,4+-9,196&,F#$(2P96&,0&+//#29+')9,("#&9g,'9("#90&,%')e9+$(.4.(.#2I9gE.2*%&2#/#'(e, on the other 
hand, refers to the allocation of funds to the Designated Funding Entities by the RFM on the basis of 
theme-specific disbursement criteria, and the amount of revenue allocated for the relevant budget 
period to the respective themes. Disbursement criteria will vary from theme to theme. For example: 

! Mitigation disbursements could be on made on a performance basis, with a flat up-front 
country component: x million + y million for the MRV reduction in the previous period. 

! Adaptation disbursements should be carried out through a very simple disbursement formula, 
e.g. a flat country component + a component proportional to the number of poor inhabitants. 

The Budgeting Process will involve the preparation of an overall budget i based on general needs 
assessments carried out by the different thematic assessment units h to be presented to COP. Based on 
this information, the COP will decide on the overall revenue level, as well as the theme allocations. 
Once these decisions are taken, the EB takes over and carries out the disbursements as prescribed in 
the relevant criteria, within the constraints given by the COP budget decisions. 
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The Extended Reformed F inancial Mechanism (R F M+) 

The Continued Need for International Funding: As originally conceived, the RFM was purely a 
disbursement mechanism. While the bulk of the RFM transactions is (ultimately) still meant to be 
$+&&.#)9,%(9 ("&,%0"9 g/,'#3-in-money-,%(e9).2*%&2#/#'(29 (,9Eesignated Funding Units, it has to be 
acknowledged that there will still be a need for international funding in the more traditional sense, 
such as currently developed under the Adaptation Fund. 
! For one, not all funding purposes lend themselves naturally to be devolved to the country level. 

While mitigation and adaptation per se would seem to be prime candidates for such devolutions, 
funding decisions for certain types of capacity building and technology transfer activities may be 
better kept at the international level. 

! Even with respect to the prime candidates, there will be the need for some time to retain a more 
traditional international funding capacity, for it will take time before all countries will be able to 
participate in the devolved disbursement regime. 
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It is therefore envisaged that a number of operating entities will be introduced which, in contrast to 
the Main Operating Entity, are involved in international funding of activities. The exact number of 
these additional operating entities will depend on a number of factors. From a purely organizational 
perspective, it would probably be best to use just one such funding entity, but politically it may be 
necessary to introduce two, not only because of a general reluctance to take on g'#59.'2(.(%(.,'2Pe9*%(9
also because it is politically very difficult to remove functions from existing institutions, let alone to 
disband ("#/9+296+&(9,19+9gG&+')9X,/6&,/.2#eI 

Consolidation and Coordination: The G rand R F M+ Compromise? 
Two of the gexisting entitiese have the status of being an operating entity under the current 
international climate change regime: the Adaptation F und Board (AFB) under the authority of the 
COP/MOP, and the Global Environment F acility (GEF) under the guidance of the COP. Politically, it 
might therefore make sense to retain them under an Extended Reformed Financial Mechanism 
(RFM+) as Adaptation F unding Entity and Mitigation F unding Entity, respectively.10 

Guidance, Authority and Oversight: In the case of the AFB this may not be too controversial, but a 
0&#+(9)#+-9,19&#2.2(+'$#9(,9"+4.'09("#9G;99.'4,-4#)9.'9+'39$+6+$.(39W#4#'95"#'9g&#1,&/#)eV9.29-.@#-39
to come from developing countries, which h as the Adaptation Fund negotiations have clearly shown 
i have been less than happy about the manner in which the GEF has operated, particularly in its 
implementation of COP guidance. However, part of the problem with the GEF and COP guidance 
seems to be systemic, in that the COP itself is not the sort of institution well suited to carry out any 
oversight, and guidance without proper oversight tends to be ignored. It is for this reason that the COP 
is meant to delegate oversight and guidance of operating entities to the Executive Board, which will 
meet more than just once a year, and hence be in a better position to follow up its guidance on a 
regular basis. 
Coordination under the R F M+: In the light of the institutional suggestions put forward for the 
X-./+(#9C#0.2(&39 g#'"+'$#)9$,,&).'+(.,'e9/,)#-9 W2##9+*,4#V, the proposed institutional architecture 
of the RFM+ model will fit perfectly with the Climate Registry ideas, with the Executive Board 
6#&1,&/.'09("#9&,-#9,19("#9gA6#&+(.'09a,)3eP9+')9("#9(5,9,("#&9,6#&+(.'09#'(.(.#29(+@.'09,'9("#9&,-#9,19
the two Boards, operating the two thematic registries. 
The Role of other Existing Institutions: The RFM+ proposal may take care o19(5,9,19("#9g#=.2(.'09
entitiese9 i the Adaptation Fund Board and the (suitably reformed) GEF i as additional operating 
entities. This still leaves out other multilateral institutions that the Coordination Camp would like to 
involve h such as UNEP, UNDP, and the Multilateral Development Banks. These institutions can take 
on the role of implementing entities h although with direct access, this will no longer be the exclusive 
route to access funding. Moreover, there will be a need for trustees, and it stands to reason that most 
of these other existing entities, when fit for purpose, should not have to worry about participating in 
competitive tenders for performing these functions. 

Raising the Necessary Revenue 

The proposed compromise, however, will fail if the consolidated disbursement arm is treated as just 
another placebo fund to buy in developing countries during a crucial phase of the negotiations, but 
subsequently to be essentially left empty. Establishing the institutional infrastructure will not be 
sufficient. There will have to be agreement that a significant share of (national/international) public 
sector finance will be channelled through the RFM, so that the mechanism stands a fair chance of 
proving itself. 

The problem is that to prove itself h not only in ensuring the fairness and thematic balance of the 
overall financial regime, but also as more efficient than the traditional fragmented funding model h 
the proposed extended RFM will require a significant amount of (consolidated) revenue which 
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developed country treasuries are unlikely to provide if they lack faith in the mechanism. This potential 
Catch 22 situation can be overcome by following the example of the Adaptation Fund: using 
innovative financial instruments to raise sufficient funds. There are a number of proposals for such 
instruments on the table (in the AWG-LCA negotiations text):  

 the LDC Group proposal of an International Air Passenger Adaptation Levy (IAPAL); 
 the Norwegian proposal of a set aside reserve of emission allowances to be auctioned 

internationally (akin to the monetization of the share of CERs set aside for the Adaptation Fund); 
 the Indian proposal of a levy on international financial market transactions. 

The advantage of these instruments is that they do not involve transfers of funds from the domestic 
consolidated funds (budgets. There are also ways in which direct competition with budget items can 
be avoided even for revenue collected domestically: for instance, declaring certain (new) revenue 
2,%&$#2P9 2%$"9 +29 $+&*,'9 6#&/.(9 +%$(.,'.'0P9 g,11-*%)0#(e9 so they can be earmarked without 
infringement of general budgeting principles.11  

The envisaged RFM compromise will not only have to contain an agreement on the relevant 
institutional arrangements, but also on a significant level of revenue for the (consolidated arm of the) 
RFM to be (i) supplied by innovative international finance instruments and assessed contributions, 
and (ii) reviewed together with the overall financial commitments of developed countries. 

Once the mechanism has a chance to show it can work, it is likely to become the vehicle of choice h 
like the Montreal Protocol Multilateral Fund, where most Parties choose to channel their full 
commitment through the fund, even though they are entitled to spend up to 20 percent of their 
commitments bilaterally. 

Endnotes 
 
1 Director, Energy & Environment, Oxford Institute for Energy Studies; Managing Director, Oxford Climate 
Policy. e-mail: benito.mueller@philosophy.ox.ac.uk 
2 This polarized characterization is not exhaustive - that there are a number of intermediate positions that can 
and have been put forward. 
3 http://unfccc.int/files/meetings/ad_hoc_working_groups/lca/application/pdf/finance140809.pdf 
4 Philippines on Behalf of the Group of 77 and China, F inancial mechanism for meeting financial commitments 
under the Convention, 25 August 2008, FCCC/AWGLCA/2008/MISC.2/Add.1, pp. 35-8. 
5 This section is based on the description of the Climate Registry model prepared for an ongoing Climate 
Strategies project on Oversight in the Reformed F inancial Mechanism. 
6 New York, 22 September 2009, http://www.mofa.go.jp/u_news/2/20090923_003732.html 
7 David Reed, Andrea Kutter, Athena Ballesteros, Edward Fendley, Maria del Socorro Flores Liera, Jochen 
Harnisch, Saleemul Huq, and Hans Olav Ibrekk, The Institutional Architecture for F inancing a Global Climate 
Deal: An Options Paper, June 2009 (available at www.usclimatenetwork.org/resource-database). 
8 More detailed descriptions of the RFM proposal are available at: 
 http://www.oxfordclimatepolicy.org/publications/mueller.html 
9 This section is based on preliminary findings of the Climate Strategies project on Oversight in the Reformed 
F inancial Mechanism. 
10 This comes out of the idea that they would also cover funding for technology transfer and capacity building in 
their themes. 
11 For more on this, see Bento Müller, To Earmark or Not to Earmark? A far-reaching debate on the use of 
auction revenue from (EU) Emissions Trading, Oxford: Oxford Institute for Energy Studies, EV 43, November 
2008. 

55



 

56



!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

 

International Support for Domestic Action 
 

Mechanisms to Facilitate Mitigation in Developing Countries 

 

Policy Summary 

Karsten Neuhoff 

Morgan Bazilian Jean Charles Hourcade Adam Rysanek 

Simone Cooper Ilian Iliev Anoop Singh 

Aaron Cosbey Helen Jackson Judith Sykes 

Heleen de Coninck Tim Laing Frauke Urban 

Max Edkins Sarah Lester Marcia Valle Real 

Sam Fankhauser Haraldo Machado Filho John Ward 

William Gboney Andrew Marquard Harald Winkler 

Emmanuel Guerin Ranjita Rajan Sara Wolcott 

Xiliang Zhang 
!

Indian
Institute of
Technology 
Kanpur 

22 September 2009 

Climate Strategies aims to assist government in solving the collective action problem of climate 
change. It is a not for profit membership organization, limited by guarantee. Funders include 
international governments and foundations. All our research is published in the public domain. 

www.climatestrategies.org  

57



INTERNATIONAL SUPPORT FOR DOMESTIC ACTION  

For full papers and additional information, visit the project website: http://www.eprg.group.cam.ac.uk/isdahome/ 1 
 
 

This project was convened by Climate Strategies, and funded by the German institution, GTZ, and the UK 
Economic and Social Research Council TSEC programme. It combined workshops and case studies from five 
developing countries with assessments of mechanisms and institutional structures to explore how international 
cooperation can increase the scale, scope and speed of implementing policies with climate co-benefits. The 
individual reports and also the outcome of the preceding project, International Support for Domestic Climate 
Policy, are available at http://climatestrategies.org/our-reports/category/43.html. 
 
Project Leader 
Karsten Neuhoff, Senior Research Associate, Electricity Policy Research Group, University of Cambridge 
 

Contributing Papers and Authors 
 

PAPER TITLE AUTHOR(S) INSTITUTION(S) PAGE 

Key Insights from the Project Karsten Neuhoff University of Cambridge 2 
 

Insights from Institutional Studies  

Indicator Choices and Tradeoffs: 
Facilitating the Success of International 
Climate Policies and Projects 

Karsten Neuhoff, Simone 
Cooper, Tim Laing, Sarah 
Lester, and Adam Rysanek 

University of Cambridge, 
Climate Strategies 5 

Mechanisms for International Low-
Carbon Technology Cooperation: Roles 
and Impacts 

Heleen de Coninck, Aaron 
Cosbey, Karsten Neuhoff, and 
Morgan Bazilian 

ECN, IISD, University of 
Cambridge, UNIDO 7 

Structuring International Financial 
Support to Support Domestic Action in 
Developing Countries 

Karsten Neuhoff, Sam 
Fankhauser, Emmanuel Guerin, 
Jean-Charles Hourcade, Helen 
Jackson, Ranjita Rajan and 
John Ward 

University of Cambridge, Oxford 
University, London School of 
Economics,  IDDRI , CIRED 

9 

 

Executive Summaries of Country Studies 

Policy and Regulatory Framework for 
Renewable Energy and Energy 
Efficiency Development in Ghana 

William Gboney International Institute of 
Economics and Management 11 

Large-scale Roll-out of Concentrating 
Solar Power in South Africa 

Max Edkins, Harald Winkler, and 
Andrew Marquard University of Cape Town 13 

Changing to a Low-Carbon 
Transportation System in Brazil 

Marcia Valle Real and Haroldo 
Machado Filho 

Universidade Federal 
Fluminense, Ministry of Science 
& Technology of Brazil 

15 

International Support for Domestic 
Policies: Energy Efficiency in Low 
Income Homes of South Africa 

Judith Sykes University of Cambridge 17 

A Policy for Improving Efficiency of 
Agriculture Pump sets in India: Drivers, 
Barriers and Indicators 

Anoop Singh Indian Institute of Technology 
Kanpur 19 

North-South Cooperation and Private 
Public Partnership: A Case Study of 
China Wind Power Industry 

Xiliang Zhang Tsinghua University In 
progress 

 

Case Studies  

Learning for Climate Change Mitigation 
Finance from Development Assistance Frauke Urban and Sara Wolcott Institute of Development Studies 

Covered 
above International Cooperation and 

Intellectual Property Ilian Iliev and Karsten Neuhoff Cambridge IP, University of 
Cambridge 

 
 Disclaimer 
All views expressed are personal and do not necessarily reflect a position of Climate Strategies or institutions 
participating in the project. 

58



INTERNATIONAL SUPPORT FOR DOMESTIC ACTION 

For full papers and additional information, visit the project website: http://www.eprg.group.cam.ac.uk/isdahome/ 2 

 

1. Low-carbon development strategies

Domestic ownership is essential for the 
success of low-carbon development strategies – 
to ensure they capture the resources, 
capabilities and aspirations of a country. 
International cooperation can facilitate mutual 
learning and information sharing so as to 
ensure that low carbon development strategies:

Provide frameworks for the low-carbon 
transition in a country, avoiding the mere 
pursuit of marginal improvements of old 
technologies, but where possible allow to leap-
frog towards low-carbon technologies and 
infrastructure that have long-term mitigation 
and market potential. A clear framework that is 
supported with credible policies allows firms 
and investors to anticipate future market 
opportunities and shift investments to low-
carbon sectors and technologies.  

Identify interactions across sectors to 
match energy supply, for example from bio-
mass and renewable electricity production, 
with energy usage patterns in industry, 
transport and households. Also infrastructure 
needs can be met, e.g. by installing energy 
efficient agricultural pump sets together with 
electricity metering in order to facilitate 
efficient use of water and energy.  

Align interests of domestic actors and 
international community in developing low-
carbon development strategy that is consistent 
with domestic and global objectives. This 
requires that the plan is not taken as 
commitment, but merely as basis for the 
discussion of domestic commitments and 
international support for the implementation 
of NAMAs identified by the plan.  

 

Key Insights from the Project 

Comprehensive sets of actions and policies are 
required to create a framework for a shift to low-
carbon development trajectories of individual 
sectors and ultimately the entire economy. We 
explore four components that underpin effective 
climate cooperation:  

1. Low-carbon development strategies, 
initiated by South Africa and subsequently Mexico 
and South Korea, outline the intended economic, 
energy and emissions trajectory for their respective 
countries. The overall strategy helps to identify 
trigger points for policy intervention. 

2. Nationally appropriate mitigation actions 
(NAMAs) comprises of a set of projects, 
programmes and policies that shifts a 
sector/technology in a country onto a low-carbon 
development trajectory. 

3. International support mechanisms can 
provide tailored support for individual NAMAs, to 
enhance the scale, scope or speed of their 
implementation. To address the specific needs of a 
country and sector, easily accessible mechanisms for 
capacity building measures, technical assistance, 
technology cooperation and financial assistance are 
required.  

4. Monitoring and Reporting is necessary for the 
implementation of an action or policy, international 
learning, and transparency to enhance private 
sector investment and innovation. This requires 
detailed quantitative and qualitative evidence. 
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2. Nationally Appropriate Mitigation 
Actions

A set of actions has to be pursued in 
parallel to facilitate a shift to low-carbon 
development of a sector or technology, 
including: training, capacity, evolving 
institutional and regulatory structures, and 
initial access to finance. These require local 
knowledge and local stakeholders to initiate 
implementation and gain political support.  

The interest of stakeholders from 
government, academia, and often from 
industry and finance was demonstrated in 
country workshops pursued as part of the ISDA 
project. The initial interest was typically 
triggered by the co-benefits of low-carbon  
transitions: opportunities to improve energy 
access and security, create jobs, and achieve 
broader development objectives.  

Opposition to change is to be expected 
from other stakeholder groups that benefit from 
the status quo or have a lot to lose. Political 
support can be increased, for example when 
incumbent companies participate in the 
deployment of new technologies and the 
transition of the workforce is supported with 
training. The long struggle of policies to remove 
energy subsidies, points to the importance of 
schemes that create win-win situations from 
change, e.g. combining price changes with 
investment support for efficient appliances. 

It is desirable to define one NAMA for any 
one transition in a sector or technology. 
The actions and associated politics for a low-
carbon transition in any one sector or 
technology are complex; therefore further 
increasing the scope of a NAMA could delay 
delivery. The diversity of actions needed in such 
a transition requires involvement from many 
ministries and institutions in the design and 
implementation stages of a NAMA. Success 
hinges on high level political sign up, to 
coordinate and pursue such actions. 

3. International support mechanisms

International support mechanisms need 
to be easily accessible by motivated 
domestic stakeholders to allow for domestic 
and international actors to structure support 
together. This ensures the support is demand 
driven, incorporates local insights, and tackles 
the specific needs of the country and sector or 
technology. Different support mechanisms can 

create synergies for the implementation of a 
NAMA: Capacity building enhances skills to 
manage, construct, maintain, and operate new 
technologies and practices that receive 
regulatory, financial and technical support. 

International support can enhance the 
scale, scope and speed of implementation 
of NAMAs. If support is linked to individual 
NAMAs, then it creates an additional driver for 
the domestic implementation of the actions 
required for success. Linking the support to 
continued NAMA implementation enhances the 
stability of regulatory and policy frameworks. 
E.g. a feed-in tariff is more likely to be stable if 
international support contributes to the 
incremental cost over time. This attracts 
domestic and international manufacturing and 
investment.  

Technology cooperation can support the 
development of an enabling environment 
for low-carbon technologies, encompassing 
technology innovation, human and institutional 
capacity, markets and regulatory frameworks, 
availability of finance, and focused national 
policies. The type of support has to be tailored 
to the state of development and diffusion of the 
technology, and the country needs. While the 
mechanisms often focus on cooperation 
between governments, their ultimate objective 
is usually the creation of an enabling 
environment for private sector innovation, 
deployment and use of the technologies. 

The list of mechanisms proposed for 
technology cooperation is comprehensive. 
A subset of mechanisms needs to be developed 
and refined. Some mechanisms, like: R&D 
cooperation, technology-oriented agreements, 
intellectual property rights sharing agreements, 
and a global technology demonstration fund, 
focus on enabling new innovations. Other 
mechanisms, including a network of innovation 
centres and technical assistance, focus on the 
capacity to adopt, operate, and maintain 
technology. 

Intellectual property rights (IPR) have to 
be handled effectively. While they are 
neither the sole solution nor dominant obstacle 
for technology cooperation, the current political 
focus on climate cooperation creates the 
opportunity to develop international institutional 
capacity to address IPR conflicts and facilitate 
cooperation on climate relevant technologies. 
Industry standard bodies provide examples of 
how licensing and IPR disputes can be quickly 
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resolved while balancing return expectations for 
innovative activities with the needs of 
technology development and adaption to local 
circumstances. 

Financial instruments matching the needs 
of actors and sectors facilitate the 
implementation of NAMAs. Grants, loans, 
credit guarantees or equity funding can thus 
support public and private actors in dealing 
with the risks of new technologies and policy 
frameworks and create opportunities to acquire 
new skills and develop business models. 
International support for individual NAMAs can 
facilitate their implementation and enhance 
their long-term credibility. Public finance is 
therefore an essential catalyst to shift large 
volumes of private sector investment to low-
carbon technologies. 

Choice of financial instruments needs to 
reflect institutional capacity and available 
resources. Experience of bilateral and 
multilateral cooperation for specific financial 
instruments can inform the choice of 
institutions for their provision. The resource 
base of multilateral institutions can be 
strengthened with revenue from carbon pricing 
on international aviation and shipping. 
Commitment to hypothecation of domestic 
carbon revenue can create the public funds 
necessary for bilateral cooperation. If all 
support provided across all instruments is 
measured in grant equivalent terms, then 
developed countries’ contributions can be 
measured against their commitments. 

4. Reporting

Quantitative reporting has to expand 
beyond greenhouse gas emissions to 
facilitate effective management of the 
implementation of NAMAs and to allow for 
international learning. It can create 
accountability for all parties involved in 
international support mechanisms, enhance the 
credibility of the transition strategy and attract 
private sector investment. Experience from 
industry and other sectors points to the need to 
link outcome measures to a combination of 
input, process and output indicators. 

The subsidiarity principle emphasises the 
value of local development of indicators, 
to match local needs, enhance domestic 
ownership and create greater political support. 
International registration of monitoring 
strategies and reporting is essential for rapid 
international learning on how to best tackle the 
global problem. 

Internationally harmonised reporting of 
selected indicators and indicator 
categories needs to be agreed on, to allow for 
international benchmarking, to identify best 
practice, to ensure reports on international 
support mechanisms, identify short-comings, 
and to allow for accounting of international 
support provided by developed countries 
against their commitments.  
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The UNFCCC discussions concerning cooperation with 
developing countries on climate change mitigation 
increasingly focus on mechanisms that support 
mitigation activities through technology cooperation, 
capacity building and the direct provision of finance. 
This raises the question of whether the current 
monitoring and reporting structure under UNFCCC can 
effectively support successful implementation of 
actions and cooperation. Non-Annex I Parties are 
required to “provide a national inventory of 
anthropogenic emissions … using comparable 
methodologies”. Thus the reporting requirement is 
constrained to the outcomes of policy action. 

To inform this question, this paper surveys the vast 
literature surrounding the use of indicators. Debates 
on metrics are covered in international development, 
public administration and governance, energy and 
climate policy, and science and technology innovation 
sectors. This literature highlights both the usefulness 
of indicators as a monitoring tool, and explores 
questions on their design and implementation. To 
provide further evidence, we conducted a survey of 
indicator users, across a number of sectors. The 
results of the survey highlighted the usefulness of 
indicators in providing a wide range of information, 
and survey respondents have provided additional 
insights into indicator design questions. 

Indicators can: facilitate implementation and 
management of individual programmes, create 
transparency to attract private sector investment and 
innovation, identify best practices and foster 
international learning, provide accountability to 
domestic constituencies, and provide mutual 
accountability in the case of international cooperation. 

 I. Indicators can measure different stages of 
programmes, from inputs to outcomes, yielding 
different information but with different costs, 
timeframes and opportunities for gaming. 

Programmes often deploy a range of indicators, 
although process indicators that measure the 
implementation of the programme and the barriers to 
a programme’s success are often overlooked. 
Incorporating intermediate indicators into frameworks 
containing input and final outcome measures can help 
to achieve the objectives and improve monitoring. 

II. Indicators can be created based on, or 
incorporated into large data sets, or can be reported 
and used individually. Limiting the number of 
indicators reduces collection costs, making it easier 
for policymakers to analyse and manage the data, and 
can reduce the costs of any ex-post verification. 
Increasing the number of indicators allows more of 
the programme’s development to be demonstrated, 
and reduces the potential for indicators to be selected 
using criteria such as ‘ease of achievement’ rather 
than being chosen for the usefulness of information 
they provide. Increasing the amount of data that 
indicators are based on improves the accuracy of the 
measures but increases collection and verification 
costs. Building on existing capacity and data sets can 
reduce these costs and allow greater coverage of 
monitoring. 

III. Indicators for reporting of international 
cooperation on climate change mitigation actions 
could be defined and reported at different levels. 
There may be an international agreement on which 
indicators are used and reporting may take place 
through a body such as the UNFCCC. This creates 
greater comparability and accountability of domestic 
action. It also reduces verification costs. Allowing 
countries to choose and report indicators that are 
suitable for each action at a national level creates 
greater ownership among policymakers and allows for 
better assessments of individually successful actions. 
A hybrid of these two options, where indicators are 
defined nationally by categories that have been 
defined internationally, can be useful for international 

Indicator Choices and Tradeoffs: Facilitating the success of 
international climate policies and projects 

!

INPUT PROCESS OUTPUT OUTCOME 

! Provides 
information on 
resources spent 
on activities  

! Easy to measure 
! Available on short 

timeframes 

! Illustrates whether a 
programme is achieving 
its long-term goals 

! Useful for international 
comparability and mutual 
accountability 

! Create flexibility for 
countries to pursue  ‘own’ 
solutions 

STAGE OF PROGRAMME 

! Early warning 
signals for barriers 

! Facilitates tailored 
responses 

! Improves 
accountability  
of programmes 

! Used to report 
success / failure 
of programmes 

! Creates clear 
linkages with 
inputs 
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learning and can help to identify country-specific 
measures and barriers.  

In the field of development assistance, indicators have 
been used extensively at the programme level, 
country level (Poverty Reduction Strategy Papers 
(PRSPs) and internationally (Millennium Development 
Goals (MDGs). Experience here has highlighted the 
difficulties in only identifying outcome-based 
indicators and the lack of early information on 
programme performance, e.g. from measuring 
performance of ongoing activities with process 
indicators. Although such measures have been used 
sporadically in some PRSPs, their use is more widely 
seen in developed countries. In the energy sector, for 
instance, and particularly in the management of 
renewable energy deployment programmes, ‘process’-
based indicators are becoming more widely used both 
to manage implementation of policies, and to support 
international comparison and learning. Lessons from 
the UK public sector suggest that a range of metrics, 
combining input, ouput, and process indicators 
outcome-based measures create a successful 
implementation framework. This framework also 
suggests that the use of both multiple short-term 
annual measures and longer-term performance plans 
increased the burden of data collection significantly. 
Tailored, locally designed indicator frameworks can 
provide policy stability for national government 
programmes and incentivise action to produce annual 
monitoring of specific change. 

It might be necessary to require internationally 

harmonised reporting of a sub-set of such indicators: 

• International learning about actions to facilitate a 
rapid shift towards low-carbon allows third parties to 
accelerate their decarbonisation. This will not 
necessarily be reflected in the discussions of indicator 
design by domestic actors. The UNFCCC framework 
might therefore require the monitoring and reporting 
of indicators necessary to facilitate international 
learning. International financial support for the 
necessary actions might be required for improving 
interest in cooperation and willingness to contribute. 

• Experience from bilateral and multilateral 
development assistance points to slow reporting of 
failures of projects and programmes, as typically none 
of the actors involved have substantial interests in 
emphasising project difficulties to the public. 
However, in order to facilitate learning, and to ensure 
actions that contribute to effective de-carbonisation, 
early and transparent reporting will be valuable. The 
UNFCCC reporting framework, therefore, could require 
reporting of indicators that allow early identification of 
outcome delays and implementation problems to 
ensure mitigation is delivered and international 
learning is enhanced.  

Such reporting has to go beyond the reporting of 
sector level CO2 emissions, as emission levels often 
respond with long delays to policy actions. 
International reporting of the remaining (non-
harmonised) indicators can facilitate learning about 
policy experiences and can serve as commitment for 
reliable reporting to domestic stakeholders. 

!

SMALL DATA SETS  
and/or FEW INDICATORS 

LARGE DATA SET  
and/or MANY INDICATORS 

DEGREE OF COVERAGE 

! Low collection costs 
! Easier to manage data 
! Reduces verification costs 

! Provides better detail for programmes (i.e., 
provides a ‘story’ to interpret progress) 

! Reduces the potential for gaming indicators 
! Improves data accuracy 
! Demonstrates indicator trends 

!

NATIONALLY  
DEFINED & REPORTED  

NATIONALLY DEFINED & 
INTERNATIONALLY REPORTED 

INTERNATIONALLY  
DEFINED & REPORTED  

LEVEL OF REPORTING 

! Contributes to international learning 
! Accountability to cooperation partner 

! Increased local ownership/participation 
! Tailored to specific requirements 

! Facilitates benchmarking 
! Ensures difficulties reported 
! Accountability to third parties 
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! Shifting to low-carbon technologies requires a 
favourable environment, encompassing 
technology innovation, human and institutional 
capacity, markets and regulatory frameworks, 
availability of finance, and focussed national 
policies. 

! International support can enhance the scale, 
scope and speed of the development of such 
favourable national environments. The type of 
support has to be tailored to the state of 
development and diffusion of the technology, and 
the country needs. These different needs are 
addressed by the mechanisms discussed in this 
paper.  

! Some mechanisms, suchas R&D cooperation, 
technology-oriented agreements, intellectual 
property rights sharing agreements, and a global 
technology demonstration fund, focus on enabling 
new innovations. Other mechanisms, including a 
network of innovation centres and technical 
assistance, focus on the capacity to adopt, 
operate, and maintain technology. Any capacity 
building should be specific to the technology and 
the needs of the country.  

! While the mechanisms are often focused on 
cooperation between governments, their ultimate 
objective is usually the creation of an enabling 
environment for private sector innovation, 
deployment and use of the technologies.  

Adoption, diffusion and large scale use of low-carbon 
technologies depends on a complex interplay of 
technology innovation, human and institutional 
capacity, and other aspects of the enabling 
environment, such as availability of finance, 

international experience and expertise, markets and 
the regulatory framework. 

International cooperation can support countries in 
moving technologies along the technology chain. The 
figure below shows a capabilities framework that 
connects country capacity needs, grouped with 
technological innovation stages as defined by Bell 
(2007). International cooperation offers benefits for 
all countries – but the emphasis is likely to differ 
across countries, characterised in the simplified 
representation by their income levels. 

Capacity to operate and maintain: Large-scale 
use of a technology requires technical expertise to 
operate, repair and maintain the technology. 
International cooperation can provide technical 
assistance and basic capacity building.  

Capacity to adopt and manufacture: A technology 
that needs to be adapted based on infrastructure, 
climate, resource-mix, and usage patterns requires an 
additional set of skills – the capability to adopt a 
technology to local circumstances, and where possible 
manufacture it for domestic use. International 
cooperation can ensure early exchange of 
information, so as to accelerate the learning process 
(e.g. IEA implementing agreements) and provide 
more tailored support to complement domestic 
capacities.

Capacity to innovate: Innovation has become a 
global activity of academic, public and private sector 
actors. International collaboration can help to 
maintain and enhance the close cooperation of these 
actors and also shift their focus to activities that might 
contribute to low-carbon economic growth. 
Furthermore, the design of incentive schemes (e.g. 

Mechanisms for International Low-Carbon Technology Cooperation: 
Roles and Impacts 

Identify capacity building needs according to level of development and stages of the 
technological innovation, using capability-innovation framework. 

I. Capacity to 
innovate 

II. Capacity to 
adopt and 
manufacture 

IV. Capacity to 
regulate 

III. Capacity to 
operate and 
maintain

R&D          Demonstration           Deployment Diffusion 

High-income 
countries 

Low-income 
countris 
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patents and licences, and other research support 
mechanisms) can be tailored so as to facilitate 
international learning, knowledge-exchange and 
cooperation.  

Capacity to regulate: Large-scale deployment and 
diffusion of technologies is mainly carried out by 
private sector investors. As such, for this stage of the 
innovation chain it is important to have a favourable 
environment from a facilitative domestic regulatory 
framework, including: carbon cost internalisation, 
access to financing, and possibly initial subsidies to 
overcome cost-related barriers. International 
collaboration can offer the sharing of experiences to 
create confidence in managing the necessary policies, 
access to technical assistance for institutional reform 
and the contribution of transparent monitoring and 
reporting to facilitate international learning and 
identification of best practice and suitable regulatory 
designs.

The mechanisms: Since technology appeared 
prominently on the international climate policy agenda 
with the Bali Action Plan, various mechanisms for 
international technology cooperation have been 
proposed. To facilitate comparison we present them in 
the order of maturity of the technologies they aim to 
support, illustrated in the table below.

Countries with low levels of development might be 
served by mechanisms that address the technology-
capability categories of “capacity to operate and 
maintain”, “capacity to adopt” and “capacity to 
regulate”. Such countries might thus participate more 
in a Network of Innovation Centres, in technology 
assistance and capacity building, in standards and 
regulatory cooperation and policy learning.  

Higher-income countries might participate in R&D 
cooperation and technology-oriented agreements, in 
agreements to address IPR issues and in a Global 
Technology Demonstration Fund. This would increase 
their capacity to innovate, which would “perfect” 
technology transfer by allowing them to be 
technology producers, manufacturers and developers. 
They could also participate in technology standards, 
policy learning and an International Technology 
Financing Scheme arrangement.  

Industrialised countries would fortify national policies, 
spending on technology research, development and 
demonstration, and would need to provide bilateral 
and multilateral assistance for the development and 
implementation of mechanisms. 

Contributes to: 

International technology  
mechanism

Technology-capacity type 
Specific financial 

assistance for 
incremental costs 
of deployment and 

diffusion

Other domestic 
enabling enviro-
nment activities, 
such as market 
formation and 

regulation 

Capacity 
to

innovate

Capacity to 
adopt and 
manufa-

cture

Capacity 
to

operate 
and

maintain 

Capacity 
to

regulate 

R&D cooperation and 
technology-oriented 
agreements  

X      

IPR sharing agreements, 
e.g., royalty fund X      

Network of Innovation 
Centres  X X    

Global Technology 
demonstration Fund X    X  

Technical assistance / 
capacity building   X X   

Technology standards X X

Regulatory cooperation 
and policy learning    X  X 

TAPs / LCDSs X X X

International technology 
financing scheme X    X X 

Overview of international technology mechanism components
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Objectives of Financial Support Mechanisms 

The shift to low-carbon development trajectories 
requires that private and public sector investment 
choices are shifted from energy inefficient and carbon 
intensive infrastructure and technologies towards low-
carbon choices. This requires domestic governments 
to provide a robust policy framework to attract and 
shift the corresponding investment volumes. 
International financial support mechanisms can: 

! support countries in the implementation of 
policy frameworks by contributing to 
incremental costs 

! enhance regulatory stability by creating 
incentives to maintain effective policy 
frameworks 

! facilitate access to finance to support private 
investors in the transition to low carbon 
investment 

This represents a shift in the objective of financial 
support mechanisms from the purchasing of cheap 
tonnes of carbon to creating a long-term vision for 
facilitating the implementation of low-carbon 
development strategies, with the following 
implications. 

Structure Support to Match Requirements for a 
Low-carbon Transition 

Climate change support is not about aid, with donors 
and recipients. It is about taking joint responsibility 
for a global problem, with each party contributing 
according to their means and their common but 
differentiated responsibilities. 

 

 

Support mechanisms are most effective where they 
can target the sector and country-specific needs of 
different actors, including project developers, 
investors and developing country governments. Thus 
they can target bottlenecks and contribute to the 
development of technologies, industries and business 
models for the large scale roll-out of low-carbon 
technologies and practices. 

The figure below structures the different mechanisms 
that are available to provide financial support in 
bilateral settings or through multilateral institutions. 
Sector and country-specific analysis is required to 
identify the most suitable set of instruments in each 
instance.  

Linking financial support to the implementation of 
specific Nationally Appropriate Mitigation Actions 
(NAMAs) allows for the selection of the suitable 
mechanism(s) in parallel with implementation of the 
necessary regulatory framework. Current and future 
financial support creates incentives for the 
implementation and continuation of the policy 
framework defined in a NAMA, thus enhancing 
regulatory stability and improving the low-carbon 
investment framework.  

Enhance the Capacity of the International 
Community to Provide Support 

The choice of mechanism is intrinsically linked to the 
institution that can provide the mechanism. For 
example  

! Bilateral cooperation offers the flexibility to 
tailor a grant to the specific needs of a sector 
or country, and might therefore be the 
preferred option to facilitate transition 
strategies. Only where incremental costs are 
clearly defined, e.g., with technology 
demonstration projects, are multilateral 
organisations more able to use standardised 
methodologies to offer grant support.  

! Multilateral organisations offer a stronger 
track record in the provision and management 
of loans, e.g. for infrastructure development.  

It will be essential to anchor the different support in 
an overarching framework, preferably a UNFCCC 
umbrella, to create synergies of the international 
cooperation rather than risk fragmentation of efforts. 

To allow the mechanisms to provide support at 
sufficient scale, commitments for the gradual increase 

Structuring International Financial Support to Support Domestic Action 
in Developing Countries 
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of the provision of public resources are necessary. 
Many options are discussed, including 

! Reserving a share of auction revenue from 
national emission trading schemes  

! Reserving revenues from carbon pricing on 
international aviation and shipping 

Mechanisms can also be selected that provide 
effective support while being less demanding for 
balance sheets and current accounts. For example, if 
governments issue credit guarantees, this may not 
have direct implications for balance sheets and 
current accounts, but can still offer effective help. It 
allows pension funds and other private investors to 
offer low cost capital and learn about new 
technologies and regulatory frameworks so as to 
reduce the need for future public intervention  

Match Demand Needs and Supply Capabilities 

The need for tailored financial support to implement 
individual NAMAs in developing countries has to be 
aligned with the constraints on scale and institutional 
capacity for the provision of such support. Further 
analysis and ongoing reviews will be necessary to 
ensure effective use of scarce resources so as to 
facilitate rapid implementation of low-carbon 
development strategies across developing countries.  

If the value of financial instruments such as loans, 
equity and risk guarantees is reported in terms of 
grant equivalent contribution under the UNFCCC 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

umbrella, then a fair comparison of contributions of 
different actors with their commitments will be 
possible. It also facilitates international learning about 
effective domestic policy and international support 
strategies.  

The recent crisis in financial markets has 
demonstrated the risks associated with overly 
complex financial instruments. While international 
public support will have to use a set of instruments to 
unlock bottlenecks and target actors, it will be 
important to limit the number of mechanisms and 
ensure simple design.  

The annual needs for public financial support for 
mitigation actions in developing countries will increase 
during the initial years of the low-carbon transition, as 
capacity and experience with the implementation of 
actions increases. If incremental costs  are financed 
by newly issued dedicated bonds (at national or 
international level), then public finance needs will be 
increasingly stretched as this additional demand for 
public finance coincides with increasing costs of 
serving old bonds. Additional bonds or credit 
guarantees backed by governments in developed 
countries might however be a suitable approach to 
facilitate access to finance for low-carbon investments 
in developing countries. In this case the bonds will be 
served by revenues from low-carbon projects. This 
shows that a clear and consistent strategy will be 
important to enhance the credibility of low-carbon 
transition strategies. 
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Abstract

Even though there are many opportunities to increase 
the scale and scope of adopting renewable energy 
(RE) and energy efficiency (EE) technologies in 
Ghana, their level of utilisation has been limited due 
to number of barriers. This case study explores 
actions to overcome the barriers, and the role of 
international support to leverage domestic policy to 
enhance the scale, scope and speed of implementing 
RE and EE technologies.  

It emerged from the study that to promote RE 
energy,  a combination of policy measures are 
required to accelerate the attainment of the 10% RE 
target in the energy mix. Policy options include, use of 
international support to enhance the regulatory 
framework, developing an all-inclusive energy policy, 
building domestic technical capacity, bridging the gap 
between policy makers and academics, and leveraging 
domestic financial environment. 

It is estimated that Ghana has the potential to avoid 
at least 14,000,000 tons of CO2 emission over the 
lifetime of RE projects, if the barriers are removed 
and international support is utilized to leverage 
domestic policy. On EE, it is estimated that between 
70,000 tons and 700,000 tons of CO2 emissions could 
be avoided during the implementation and roll-out 
phases. 

Policy Description and Programmes. 

The Ghana government policy on RE aims to remove 
the barriers which have hampered the exploitation of 
the country’s renewable resources. This led to the 
development of a Strategic National Energy Plan 
which set a target of 10% of RE in the country’s 
energy mix to be achieved by 2020. The Plan also 
sought to enhance EE through Demand Side 
Management (DSM) activities.  

Other policy measures are leveraging the domestic 
financial environment with international support to 
provide financing at concessionary rates for both grid 
and off-grid RE and EE projects. The study also 
identified the need for the country to adopt 
appropriate market mandated policies, public benefit 
system and intensify efforts to take advantage of 
financing under the Clean Development Mechanism.  

Needs: Barriers and drivers.  

As part of this study, a stakeholder workshop was 
organized in Ghana, on April 8, 2009, to identify the 
barriers and discuss the options for overcoming them. 
It emerged that since the inception of energy sector 
reform in 1997; most of the regulatory institutions 
have already been established.  

Therefore the barriers which need to be addressed 
are those which have prevented effective functioning 
of the institutions and related to implementation, roll-
out and ensuring continuity of RE and EE activities.  

Key Barriers Implementation Roll-out
Lack of 
Capacity to: RE EE RE EE

Innovate Lack of critical mass of 
human capital.  

   

Regulate Inadequate policy, legal 
and regulatory 
framework; Lack of all-
inclusive energy policy   

Lack of clear policy and 
capacity to regulate 

Lack of regulatory 
capacity for  project 
sustainability 

Lack of technical 
standards and 
codes. 

Adopt Weak domestic capacity Lack of appropriate 
technical standards 

Operate & 
Maintain

Lack of technical capacity   Lack of technical capacity 
for sustainability 

Finance Lack of access to long-
term capital; High cost of 
capital 

Lack of finance for ESCOs 
and private sector; Limited 
scope of operations of 
Energy Foundation. 

Adoption of inappropriate 
business model 

Lack of 
distribution 
outlets for EE 
equipment 

Policy and Regulatory Framework for Renewable Energy and Energy 
Efficiency Development in Ghana 

WILLIAM GBONEY 

Table I: Barriers based on outcome of discussions from Accra workshops  
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The key barriers are summarised in table I, on the 
previous page. 

Despite the modest achievements of Energy 
Foundation on EE, the study revealed that most of the 
Foundation’s operations are limited to industries and 
households in Accra and few regional capital cities.  

The key drivers identified for RE include inter alia, 
enhancement of regulatory framework, development 
of technical standards and innovative financing 
mechanisms. Other drivers include establishing 
information centres to provide potential users with 
information on equipment costs to enhance the level 
of interest from academics, private entrepreneurs, 
regulators and policy makers. For EE, stakeholders are 
becoming aware that adopting good energy 
conservation activities can yield significant energy 
savings; this can represent an alternative energy  

resource, which is less costly than constructing new 
energy infrastructure. 

Suitable Indicators.  

The author examined the tradeoffs between different 
choices of indicators namely Input, Process/Activities, 
Output and Outcome indicators. The tradeoffs 
considered include: qualitative or quantitative 
indicators, collection cost versus usefulness, input and 
outcome indicators and domestic versus international 
harmonised reporting. The author has focused on 
output instead of outcome indicators because of the 
former’s ability to measure short-term results. 
Outcome indicators on the other hand, tend to 
monitor the longer-term results, are future oriented 
and associated with extensive and costly data 
collection.

Key Barriers Policy Actions Implementation Roll-out
1. Policy and 
Regulatory 

1. Domestic Development of all-inclusive policy 
framework for RE and EE. 

2. Domestic and 
International 

Enhanced regulatory framework Enhanced regulatory framework 

2. Weak 
Domestic 
Capacity 

1. International Development of critical mass of technical 
skills 

Enhanced technical capacity for 
sustainability and replication. 

2. International Enhanced capacity for financing institutions 
in RE and EE lending. 

3. International Capacity building for regulatory agencies, 
Energy Foundation  and policy makers 

3. Financing 1. Domestic and 
International 

Leveraging the domestic financial 
environment 

2. International Multilateral financial support Adoption of business model for 
sustainability 

3. Domestic and 
International 

Adoption of business model for 
availability of EE technologies. 

Energy Foundation’s activities in Ghana.

% of Activity % of Population
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Table II: Major barriers and options to address  
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Abstract 

As part of  Climate Strategies ‘International Support 
for Domestic Climate Policies’ project this paper 
assesses the large-scale rollout of CSP in South Africa. 
Described as a Nationally Appropriate Mitigation 
Action (NAMA), the scale of CSP deployment is 
determined, and the amount of greenhouse gas 
emissions saved and incremental investment costs are 
estimated in line with the modelling outcomes of the 
Long-Term Mitigation Scenarios (LTMS) for South 
Africa (Chapter 2). Based on a stakeholder workshop 
held in May 2009 the drivers in support of the rollout 
of CSP are described, in particular the recently 
established Renewable Energy Feed-In Tariff (REFIT), 
and three major barriers relating to technology, 
regulation and infrastructure are highlighted (Chapter 
3). The paper further assesses options of international 
support in light of the climate change negotiations to 
overcome the barriers identified (Chapter 4), and 
lastly, it assesses indicators that may be successful in 

monitoring the large-scale rollout of CSP (Chapter 5). 

In this study we define the ‘large-scale’ rollout of CSP 
in line with the more optimistic ‘renewables extended 
with learning’ projection modelled in the LTMS of 
South Africa, as depicted in the figure below. The 
rollout is characterised by three phases: during the 
initial ‘Start’ phase, from 2010 to 2015, 2 GW of CSP 
capacity is constructed, from 2016 to 2020 the ‘Scale–
up’ phase results in a 7 GW CSP capacity, and by the 
completion of the ‘Rollout’ phase (2021 to 2050) 
100GW of CSP capacity should be established. In the 
long-term (post-2040) the large-scale rollout of CSP is 

expected to achieve cost savings in the South African 
electricity sector, though before then the cost to the 
electricity system is estimate at R2.5 billion for 2010-
2015 and R8 billion for 2016-2020 above the baseline 
projection. The rollout could result in 3,850 Mt CO2-eq 
saved over the period 2010-2050 and the build 
programme is estimated to require incremental 
investment costs of R3.9-10.3 billion per year if CSP 
technologies experience learning rates of 15 to 20% 
per year, and less (R3.6-3.9 billion per year) if the 
country manages to create a local CSP industry. 

Needs: Drivers and Barriers 

A number of technology, infrastructure, regulatory 
and industry barriers would have to be overcome for 
the country to achieve the rollout of CSP envisioned. 
The three main barriers identified include a lack of 
capacity to innovate, whereby in the ‘Start’ phase 
technology would have to be imported, and more 
storage technology would have to be developed. 
Towards the ‘Scale-up’ phase South African-specific 

technology would have to be developed and by 
‘Rollout’, technological innovations, such as water-
saving technology would have to be implemented.  

Barriers relating to South Africa’s low capacity to 
regulate are mainly linked to the recently established 
REFIT. There are still a number of issues that need to 
be resolved before private sector agents can fully 
engage in the CSP rollout in South Africa, in particular 
the question of whether REFIT will be capped and 
how the power purchase agreements will be 
administered. The Renewable Energy Purchase Office 
also seems to already be ‘oversubscribed’. 

 Start 
2010-2015 

Scale-up 
2016-2020 

Roll-out 
2021-2050  

CO2-eq emissions avoided 22 Mt           
(<15 Mt/yr) 

140 Mt          
(20-30 Mt/yr) 

3670 Mt            
(30-230 Mt/yr) 

Share of electricity sector 
(Installed generating capacity) 

4% (2 GW) 
cumulatively by 

2015 

27% (7 GW) 
cumulatively by 

2020 

55% (100 GW) 
cumulatively by 

2050 
Cost to electricity generation 
system (2008 R billions) 

2.5       
(0.4/year) 

8            
(1.6/year) 

21             
(0.7/year) 

Incremental 
investment 
cost of CSP 
rollout 
(2008 R 
Billions) 

With technology 
learning1 

23.5     
(3.9/year) 

24.6      
(4.9/year) 

310          
(10.3/year) 

With technology 
learning1 and 
local production2 

22.9     
(3.8/year) 

19.4       
(3.9/year) 

106.7         
(3.6/year) 

Notes: 
1 Learning ratio is 15% and 20% reduction per doubling of deployment for parabolic trough and power tower 
respectively. 
2 Local production of CSP components is assumed to reduce CSP investment costs at a rate of 5% per year. 

Large-scale Roll-out of Concentrating Solar Power in South Africa 
MAX EDKINS, HARALD WINKLER, AND ANDREW MARQUARD 
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Operational barriers feature the need for large-scale 
grid expansion to link areas that are suitable for CSP 
development, such as in the north-western parts of 
the country, to the main electricity consumer centres. 
South Africa is fortunate to have the skills necessary 
to achieve this, though the financing of it may be a 
major barrier. Overall international financial support 
could alleviate most of the above mentioned barriers. 

Options for addressing barriers 

Overcoming the innovation (technology) barriers 
would require support for the deployment of non-
commercially available CSP technology, such as 
Eskom’s proposed 100MW plant. Initially the 
international financial support could be designed with 
50% risk-sharing for the first 100 MW plant and 25% 
risk-sharing for four more 100MW plants, which would 
cost an estimated R10 billion. Later, agreements on 
bilateral R&D collaboration could be forged and 
technology discoveries could be shared under 
technology transfer agreements. International support 
at these stages could be in 
proportion to the incremental 
investment cost, which at 50% 
would be just over R2 billion 
annually for 2015-2020 and R2-5 
billion annually for 2021-2050. 

Barriers associated with the 
REFIT would largely be dealt 
with domestically in the short-
term, once the mechanism has 
been tested by an independent 
project developer and guidelines 
are finalised. International 
support to the REPA could be in 
the form of training 100 staff for 
5 years at an annual cost of R50 million, and support 
could be directed at completing countrywide feasibility 
studies for CSP at a possible cost of R240 million 

annually. Furthermore the international community 
could contribute to the estimated cost of REFIT.  

The grid-expansion necessary to facilitate the large-
sale rollout is predicted to be substantial. The north-
west of South Africa would have to be linked to the 
‘backbone’ grid of South Africa, which may be 
achieved through the construction of a transmission 
line in 2010-2015, five more in 2016-2020 and 60 

thereafter till 2050. The international 
community could support by financing 
the incremental costs incurred.  

Suitable indicators 

A number of suitable indicators to 
monitor the success of achieving the 
large-scale rollout of CSP can be 
identified. Of all the stakeholder 
responses, the outcome measure of 
electricity produced from CSP plants 
was ranked as the most successful. 
‘CSP plant licences issued’, ‘CSP plants 
under construction’ and ‘committed 
finance to CSP developments’ 
indicators were also ranked highly.  

In addition other important measures include a 
process indicator measuring the cost reduction in 
electricity supplied from CSP – this would highlight the 
effectiveness of the rollout programme in competing 
with nuclear and coal generated electricity. An input 
indicator assessing the reliability of the REFIT in 
South Africa would help overcome the barriers 
relating to regulation. Lastly, a process indicator of 
grid-readiness would help facilitate the rollout of CSP, 
in that grid planning bottlenecks would be identified 
and overcome. 

 Start (2010-2015) Scale-up (2016-2020) Roll-out (2021-2050) 

Innovate 
Import technology 

Storage technology 
Eskom cooperation 

SA specific 
technology 

Water-saving 
technology 

Regulate REFIT untested REFIT expiry 
unknown 

SAPP day-ahead 
market 

Operate  Initial grid 
expansion 

Increased grid 
expansion 

Grid-wide storage 

Massive grid 
expansion 

Water-stress 

Manufacture 
Risky investment: 
‘Test Plant’ – no 
market outlook 

Lacking skills for local 
content  

Finance 
Grants from 

Climate Change 
fund  

Investment facilitation; 
NAMA crediting from 
Climate Change fund 

& loans 

Equity, mezzanine, 
debt, insurance & 

carbon-based 

 Start (2010 – 2015) Scale-up (2016 – 
2020) 

Roll-out (2021-
2050) 

Technology 
innovation - 
domestic  

First plants by 2014 
Eskom innovate ‘test 

plant’ 

R,D&D for SA specific 
technology Water-saving tech 

Technology 
innovation – 
international 

R10 billion R2 billion annually R2-5 billion 
annually 

REFIT – 
domestic 

Enhance REPA capacity 
Feasibility studies 

REFIT support  

REFIT – 
international 

R50 million annually 
R240 million annually 

Proportion of REFIT 
cost estimates  

Grid-expansion 
– domestic 

Linking north-west to grid 
‘backbone’ 

Five additional 
transmission lines 

Grid focal shift to 
north-west 

Grid-expansion 
– international Incremental costs of grid expansion 
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The National Plan of Logistics and Transport (PNLT) 
which was recently adopted by the Brazilian 
government, aims to induce a change to the modal 
shares of transportation types by increasing the share 
of low-carbon transportation technologies. Although 
the Plan does not explicitly address concerns over 
climate change, the effective implementation of the 
Plan will have the potential to lower GHG emissions.  

Despite this, many important barriers must yet be 
overcome throughout the process of implementing the 
PNLT. To address this, a workshop was conducted in 
order to identify the main barriers and opportunities 
that must yet be taken into consideration within the 
Plan.  

A series of indicators is suggested that may facilitate 
the quantification of emissions reductions.  This is an 
important step if international resources are to be 
mobilized to support domestic actions, as  evident 
throughout the current negotiations on the future 
multilateral climate change regime. 

Short description of The National Plan of 
Logistics and Transport (PNLT) 

The PNLT, if implemented as planned, will allow the 
establishment of a low-carbon transportation system 
which will also lead to the decrease of road traffic and 
increase of energy efficiency in the transportation 
sector. 
  
The energy consumption of the Brazilian 
transportation sector  increased 75% from 1990 to 
2007, representing an average annual growth of 
3.3%. For road transport alone, the increase was 
higher, at 3.5%. In 2007, 57.6 Mtoe was consumed 
by the transport sector of which 91.8% was 
represented by road traffic alone. Within this 
subsector,, 52.5% of energy consumption was 
represented by buses and freight, which occupied a 
further 62.5%. In all, freight transportation 
corresponded to 18.9 Mtoe in 2007.  
 
The implementation of the PNLT would result in a 
minimum annual reduction of 5.4% of greenhouse 
gas emissions to the transportation sector after 2025. 
However, the ideal scenerio of the PNLT would allow 
reductions of more than 40% of GHG emissions in the 
freight transportation sector, compared to the 
business as usual scenario.  

The main barriers 

The needs and barriers described below were 
identified at the workshop, “Implementation of Low 
Carbon Freight Transportation Policies in Brazil and 
Options of International Support”, which focused on 
policies, actions and programs that have been 
implemented in and may lead to the reduction of 
greenhouse gas emissions in the transportation 
sector. The workshop also focused on the 
identification of barriers and drivers that could favour 
the consolidation of a low-carbon transportation 
system in the country. The methodology adopted in 
the research encompassed the consultation of several 
specialists in the sector (among them: Ministries and 
governmental agency representatives, and scholars 
who deal with logistics and transport).  
 

Thus, relating to the needs and barriers: 
! The only initial lack of capacity that that we can 

highlight is the lack of political coordination 
between the the various levels of federal 
government, states and private companies 

! Brazil has a strong and modern industrial 
sector, but not specifically in the area of 
manufacturing and adoption of equipment for 
the movement of containers in freight  
terminals (Portainers, Reach stackers, Straddle 
Carriers, Mobile Harbour Cranes, etc); 

! The only area associated with innovation in the 
sector would be the integration of new 
information technologies with logistics of freight 
flows; 

Changing to a Low-Carbon Transportation System in Brazil 
MARCIA VALLE REAL and HAROLDO MACHADO FILHO
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! Elaborate and promote capacity building and 
training activities for the operation and 
maintenance of equipments and intermodal 
information systems. 

 
Options for addressing barriers  
There are other important barriers to overcome, such 
as: 

1. The bi-taxation of intermodal transportation; 
2. The dominance of road travel in freight 

transport; 
3. The lack of reinforced regulatory frameworks 

by transportation agencies. 
 

There are many significant internal barriers to the 
consolidation of intermodal transportation. Sufficient 
will is required by policymakers at all governmental 
levels to ensure that these barriers will be overcome. 
The evidence above shows us that it is important to 
integrate the actions of government, particularly with 
respect  to political, taxation, and regulatory issues. 

  
In the workshop held in Rio, participants came to 
agree on the measures and actions that must be 
taken to remove these barriers, focusing on the 
political context more so than regulatory issues. These 
were: 

! The National Council of Policy Finances 
(Conselho Nacional de Política Fazendária - 
CONFAZ) shall harmonize state taxes, 
establishing a system by which service tax is 
charged only once in the case of multimodal 
transport. This requires actions from CONFAZ 
in order to create a mechanism to free the 
multimodal transport of double taxation. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

! When the plan is institutionalized in the 
National Council for Integration of Transport 
Policies (CONIT), which is linked to the 
Presidency of the Republic, it will be a State 
plan, which reduces the possibility of its break 
with the end of the current administration. 

! It will be necessary to review and reinforce 
the regulatory framework of transportation 
agencies. 

Good indicators for Changing 
 
To monitor the success of PNLT, it is recommended to 
use quantitative performance indicators (i.e., 
outcomes of actions taken).  Besides such traditional 
indicators, another set of “Structural” indicators could 
be established. As the required level of data collection 
is relatively achievable, indicators could be used to 
monitor the evolution of modal integration, and 
evaluate the development of low-carbon freight 
transportation systems. This could be a powerful tool 
for evaluating the overall efficiency of the domestic 
cargo transport system, given the impact of increasing 
the use of less energy-intensive transport. The 
availability of intermodal terminals will depend 
basically on the geography of areas in question. 
Regarding the collection of data, depending on the 
economy and the size of the further national 
transportation system, a full census of data may or 
may not be necessary. In the case of large systems, it 
may be interesting to perform special data collection 
on each unit for subsequent statistical processing.. 
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Abstract

Despite real and tangible benefits of energy efficient 
housing to low income families and emerging policy 
support, donor-funded pilot projects incorporating a 
range of passive thermal improvements and solar 
water heaters have failed to lead to wide scale 
implementation. In this paper, barriers and drivers to 
implementation of projects are evaluated through 
interviews and site visits to exemplar projects. 
Financing was found to be a significant obstacle, in 
addition to a series of systematic barriers. Proposals 
to strengthen domestic policy are discussed, including 
policies to build capacity, develop local technologies 
and implement performance standards. Two types of 
international support mechanisms for domestic 
policies, the CDM and Direct Support, are evaluated. 
Results indicated that support linked to carbon 
payments for emissions reductions do not provide a 
sustainable model for these types of projects; where 
carbon savings are small and dispersed. Mechanisms 
that provide upfront finance, support poverty 
alleviation, reduce growth of emissions and seek to 
remove systematic barriers are proposed as a 
preferable alternative. 

Programme of Actions 

The government of South Africa operates a subsidised 
housing scheme for low income families and has 
committed to the construction of 300,000 subsidy 
homes per annum. Studies show that relatively simple 
interventions can have significant impact on the 
thermal performance of a standard subsidy house. 
Passive measures of; orientation, correct window 
sizing, and insulation can eliminate the need for space 
heating (USAID 2000). Solar water heaters offer a 
further way of reducing use of dirty fuels for hot 
water in cooking and washing. There is also scope to 
retrofit existing housing, in particular with ceiling 
insulation and solar water heaters. The combination 
of these interventions on a new build project has 
estimated savings of 70% on fuel costs (Winkler 
2008). The wider societal benefits of a healthy, more 
prosperous population and reduced emissions from 
burning of fossil fuels are also recognised.  

Needs: Drivers and Barriers 

Through an evaluation of case study projects and 
interviews with those involved in the delivery of 
housing and energy efficiency policy, barriers and 
drivers to mass deployment of energy efficient 
measures in low income homes have been identified.  

The interviews reveal an absence of policy support for 
energy efficient low income housing and a huge 
disconnect between policy development and capacity 
to implement. Insufficient levels of funding and 
institutional capacity were significant issues found to 
have an impact on the project process at each phase 
of implementation. Interviewees described problems 
with a lack of knowledge amongst policy makers 
about the wider social benefits of energy efficiency in 
low income housing, a bureaucratic policy 
implementation process that protects business as 
usual approaches, and an inability to make decisions 
at both national and local levels of governance.   

Principal drivers to project implementation were 
identified by interviewees as donor funding and the 
role of ‘champions’ either within the community, or 
project agents who would be able to successfully 
move projects forward, despite the severity and 
number of barriers that had to be overcome. 
Desirable character traits of such local champions 
included faith, perseverance, arrogance and ability to 
build relationships. Projects which harnessed 
community support were also perceived as being able 
to overcome any potential misunderstandings from 
homeowners.  

Options for Addressing Barriers 

In response to this assessment, recommendations 
have been made to strengthen national support for 
thermally improved subsidy housing. Options for this 
include: the introduction of an energy performance 
standard for low income housing, building the 
capacity of institutions and practitioners, and policies 
to stimulate the delivery of innovative solutions to 
energy efficient housing. Enabling policies should also 
strive to harness the potential that exists within those 
communities that stand to benefit from the 
interventions both in terms of driving and delivering 
improvements.  

Energy Efficiency in Low Income Homes of South Africa 
JUDITH SYKES
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International mechanisms for supporting domestic 
action are also evaluated. Financing through the Clean 
Development Mechanism was shown to be able to 
provide only part of the funding required. This is 
because of the low carbon price and small dispersed 
savings relative to the required initial capital 
investment. The narrow focus of the CDM on financial 
support also fails to address broader systematic 
barriers identified.  

Direct support, either bilateral or multilateral, for 
energy efficient housing is proposed as an alternative 
to the CDM, providing accessible, upfront and 
comprehensive support to government institutions, 
developers and homeowners.  Not only seeking to 
provide capital finance through grants, but also 
targeted support for domestic needs (e.g. in the form 
of capacity building). It is anticipated that such  
 

mechanisms could be one way of supporting 
Nationally Appropriate Mitigation Actions. 

 Options to use existing micro-financing and insurance 
markets are proposed, with the homeowner and local 
community at the heart of driving and implementing 
solutions.   It is hoped that this option would 
contribute to innovative approaches of international 
policy solutions. The extent to which contribution to 
capital investment can be made by homeowners is 
also evaluated.  

Suitable Indicators 

A series of indicators have been recommended for 
monitoring of policy implementation. Indicators have 
been selected to assist with policy refinement, e.g. 
strengthening performance codes as the housing 
market responds to the provisions of the code. 

Key Action Diagram

Policy actions 
Phase of project implementation 

Inception Planning & 
Design 

Procurement & 
Construction 

Commissioning 
and operation 

Action 1 – domestic 
Capacity: Skills and Knowledge Vocational training schemes 

Action 1 – international 
Capacity: Institutional  

Support policy 
implementation Support indicator development, data collection and interpretation 

Action 2 – domestic 
Performance Standard 

Design guidance, 
certification and 

expected performance 
Standard details Completion

certification 

Action 3 – domestic 
Appropriate Technology 

Grants for prototypes 
Innovation hub 

Action 3 – international 
Financing Capital grants for top up to subsidy housing 

 

Key Barriers 
Phase of project implementation 

Inception Planning & Design Procurement & 
Construction 

Commissioning 
Operation 

Finance Housing subsidy not 
sufficient 

Lack of funding for good 
design

Poor cash flow 
prevents projects 
moving forward 

Energy too cheap to support 
whole life assessment, too 
expensive to drive cleaner 
fuel use in low income 
families 

Institutional 
Capacity 

Gap between written 
policy and implementation 
Lack of interdisciplinary 
thinking

Time to gain approvals for 
EE housing 
Regional planners 
unaware of EE benefits 

Building inspectors do not 
recognise EE features 

Skills and 
Knowledge 

Lack of knowledge about 
benefits of EE 

Lack of knowledge about 
benefits of EE 
Community unaware of 
benefits – creates 
misunderstandings

Poor quality of 
workmanship 
compromises 
performance 

Lack of monitoring data to 
inform design 
Community unaware of 
benefits

Lack of building 
standard for EE 

No design standard for EE 
in low income homes 

No standard details for 
EE interventions 

Appropriate 
technology 

Lack of technologies 
specific to South 
Africa

Poor performing technology 

 

Key Barrier Diagram 
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The Indian power sector provides significant 
opportunities for reducing energy consumption by 
addressing existing inefficiencies of technical, 
operational and economic nature. Replacement of 
inefficient agricultural pump sets has been identified 
as one of the key policy initiatives, which to date, has 
been limited to a few pilot projects. The policy 
objectives are to: replace inefficient pump sets, 
improve distribution grids and provide metering. 
Adequate readdressing of economic inefficiencies, in 
terms of electricity pricing, remains a long-term 
objective. The scalability of such a policy proposal 
across the country offers many challenges. The paper 
identifies drivers and barriers for implementation of 
the policy, role of international cooperation and 
indicators for policy implementation with international 
cooperation. 

Policy for Adoption of Efficient Agricultural 
Pump sets  

The policy recommendation is to implement a joint 
programme for replacement of inefficient agricultural 
pump sets (including motor/engine and pump 
assemblies, piping, foot valves etc.) along with 
mandatory electronic metering. Such a programme 
should be supplemented with feeder metering and 
system modernization of the low tension (LT) 
distribution network with a High Voltage Distribution 
System (HVDS). The distribution companies (discoms) 
should also undertake separation of rural feeders with 
partial support from Restructured Accelerated Power 
Development and Reforms Programme (R-APDRP).  

While a number of pilot projects have been 
undertaken and are proposed to replace inefficient 
pumps, the task of replacing about 16 million pumps 
presents financial, implementation, political as well as 
institutional challenges. Stakeholders perspective 
plays an important role in understanding and 
overcoming such challenges. A summary of the 
outcome from stakeholder surveys is presented 
below.  

Drivers and Key Stakeholders:  

The most important drivers that support 
implementation of the suggested policy are identified 
as, 

(i) Overall energy saving 
(ii) Reduced pressure on groundwater reservoirs 
(iii) Ability to manage tariff subsidy 
(iv) Transparency and accountability 
(v) Facilitate appropriate tariff design 

State governments are identified as the most 
important actors, followed by the distribution 
companies, central government and regulatory 
institutions. 

Barriers:  

The most critical barriers for implementing this policy 
are ranked below: 

(i) Financing 
(ii) Policy Implementation 
(iii) Institutional/political 
(iv) Project Operation 
(v) Monitoring 
(vi) Technical 

The higher price of efficient pumps coupled with the 
existence of the flat tariff, which is not reflective of 
electricity consumption, leads farmers to buy cheaper 
but inefficient pumps Clearly, financing is the most 
important barrier identified for implementing the 
policy.  

Effective Policy Implementation 

For effective implementation, replacement of 
inefficient pump sets should be supplemented with 
metering the electricity supply. As a long-term policy 
objective, it is envisioned that supply to agricultural 
consumers would be based on metered tariffs. Given 
the political sensitivities, such an objective can be 
achieved by creating awareness, providing incentives 
and through a political consensus. 

 
Figure 1: Effective Policy Implementation 

A Policy for Improving Efficiency of Agriculture Pump sets in India: 
Drivers, Barriers and Indicators  

ANOOP SINGH 
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International Cooperation 
The role of international cooperation is highlighted for 
financial assistance as well as capacity building. 
However, it is noted that such cooperation often did 
not deliver much in terms of technology transfer. 
Three important areas identified for international 
cooperation are financial support, technology 
cooperation and capacity building (Figure 2). 

It is noted that international cooperation, especially in 
the form of financial support and capacity building, 
has been effective, and involvement of 
multilateral/bilateral agencies seem to be an 
effectively delivery mechanism for such support 
(Figure 3). Programmes supported through 
international cooperation yield results when financial 
transfers are linked to achievement of milestones.  
 
 
 

Policy Indicators 
Indicators are useful for monitoring progress and 
have been widely used in the power sector for setting 
targets, quality monitoring, tariff fixation as well as for 
programme implementation. The Accelerated Power 
Development and Reforms Programme (APDRP) and, 
now, Restructured Accelerated Power Development 
and Reforms Programme (R-APDRP) present a good 
example of how indicators are used for designing 
investment programmes and providing financial 
incentives for improvement in the performance of 
distribution segments across states in the country. 
The Aggregate Technical and Commercial losses 
(AT&C) is one of the key indicators used in the R-
APDRP. 
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Figure 3: Components of international 

cooperation that enhance policy success 
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Figure 2: Need for international cooperation 

Table: Suggested key indicators to measure progress of policy implementation 
 

Program initiation Deployment of efficient pumps Appropriate tariff 

! Policies by SERCs 
! Survey of pump sets 
! Order issued by executive/state 

utilities 
! Policy / programme 

announcement by central/state 
govts. 

! Metering of pump sets, a pre-
requisite for any progress 

! Policies by SERCs 
! Monitoring the sale of pumps 
! Decrease in consumptions at 

rural feeders 
! load reduction, pf improvement 
! no. of pumps deployed 
! variation in demand, system 

stability, reduction of losses 
! Number of of efficient pumps 
! Share of efficient pumps 
! Changes is consumption pattern 

once metering is done 

! Policies by SERCs 
! Government policy guidelines 
! Reduction in Govt. subsidy 
! Improvement in revenue  
! Regulatory orders for 

agricultural tariff 
! Appropriate regulations 
! Reduction in gap between 

cost to serve and tariff 
! Reduction of cross subsidy to 

comply with tariff policy 
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Executive Summary 

This report summarises the findings from the Climate Strategies project “Tackling Leakage in a 
World of Unequal Carbon Prices” led by Susanne Dröge, Senior Researcher at SWP – German 
Institute for International and Security Affairs. The project investigated the potential for carbon 
leakage as a result of unilateral climate policies for specific energy-intensive sectors in Europe 
and latterly the US and Japan. Remedial policy measures for addressing carbon leakage are 
proposed and analysed. 
   
The debate about carbon leakage was at the heart of the policy process that resulted in the EU 
Emissions Trading Directive of 2008. In particular, the fear is that unilateral carbon costs for EU 
industry would lead to more imports from non-EU regions without carbon caps and the 
offshoring of European production. If this occurred, the EU carbon reductions would not fully 
contribute to global emission reductions, creating carbon leakage. The effectiveness of the EU 
climate strategy would be undermined. The EU ETS Directive foresees free allocation of 
emission rights for “sectors at risk of carbon leakage”. The project has paid special attention to 
this tool, but also to the adjustment of carbon costs at the border as part of a portfolio of tools 
which can level the carbon costs. The report offers a multi-disciplinary analysis of the 
instruments and touches on legal, practical and political issues that arise concerning trade and 
climate policy.  
 
A number of uncertainties will influence the effectiveness of the action taken against carbon 
leakage, including the outcome of the COP 15 of the UNFCCC, global economic recovery and 
industries’ reactions to the final outcome of the benchmarking procedure for free allocation, 
conducted by the EU Commission until mid-2010. The changes in the international policy and 
business environment demand that any action on leakage is reviewed in due course in order not 
to build an obstacle to an international effort to fight global warming. 
 
The investigations in this report are not limited to the EU, but also look at future carbon pricing 
in the US and Japan. Accordingly, the measures to address carbon leakage have been 
investigated with a view to a multilateral understanding of the scope of the challenges and the 
potential impact of addressing leakage for the international climate agenda.  
 
The principal findings 
 

! Carbon price differentials for international businesses, and thus leakage challenges, are likely to 
prevail for the mid- to long-term. This is because of the slow process of establishing national 
emissions trading schemes or carbon tax systems, and the difficulties of linking them. 

! A unilateral EU ETS with full auctioning of emission rights after 2013 would create the potential 
for carbon leakage, which this report calculates using a model for the cement, aluminium, steel 
and electricity sectors. The simulations show that carbon leakage is likely for cement, steel, and 
aluminium due to cost and market structures, and the integration in international markets. 
Although these three sectors are high profile cases, they differ significantly in their exposure. 

! The ability to pass through the costs of carbon incurred by an ETS differs along a set of sector 
characteristics, including direct and indirect costs, impacts on operational costs, capacity 
utilization or vertical integration. For these features we suggest a screening approach. Ignoring 
these characteristics when implementing remedies against carbon leakage will, at worst, neither 
deliver the carbon price signal for low carbon production in the ETS territory, nor tackle carbon 
leakage from energy-intensive sectors.  
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! While cement and clinker production, basic iron and steel, as well as aluminium, clearly qualify 
for a closer screening and individual cost compensation measures, other energy-intensive 
sectors might also need compensation once the carbon price rises. These include some basic 
chemicals, pulp and paper, refineries. 

! Different measures to address leakage work best in different sectors, offering policymakers a 
portfolio of tools. A sector-based procedure would enable the phasing-out of tools that become 
redundant, following international developments within sectors and in conjunction with the 
UNFCCC climate agenda. For instance, if an international sectoral deal was reached for one of 
the energy-intensive industries, the leakage potential would decrease. The same applies if an 
emissions trading scheme covering these sectors was established in the major trade partner 
countries.  
 
Assessment of policy options 
 

! To level carbon costs downwards, policymakers can use free allocation of certificates, or output-
based rebates, which are a refund to producers. There is a fundamental trade-off when using 
this tool because policy-makers have only limited control over the reaction of industry to carbon 
price differentials between countries. In order to narrow down the scope of carbon leakage, 
these compensatory free allowances have to be linked to the existence, availability or 
production of the installation. Designed in this way, the allocation of free permits reduces 
leakage but the carbon price will be distorted. A lower carbon price reduces the incentive to 
become more efficient or to invest in low-carbon technology, especially in those sectors that 
receive the free allocation.  

! As free allowances could create an actionable subsidy to producers, there is the potential for 
conflict if major economies strategically apply this tool in a race to support their industries in 
international markets.  

! Border adjustment can be used to level costs upwards for imports to an ETS or downwards for 
exports from an ETS. As they are paid only if goods cross the border, they are the most 
targeted tool for compensating trade-exposed producers in specific sectors. In particular, for 
clinker production - a homogenous and carbon-intensive product - an import cost adjustment 
would level the carbon costs upwards and would eliminate the incentive to substitute domestic 
clinker by imports to the ETS.  

! Export taxes by trade partner countries can be compared to a carbon pricing system by 
importers. For China, the past export taxes on steel and aluminium created a similar per tonne 
CO2 price as the EU ETS does. For clinker or cement, as this report illustrates for China, such 
an effect would only be achieved if the export tax would reach unreasonably high levels. The 
major climate policy attention when assessing the export tax effects would need to be focussing 
on the actual commitment of a trade partner to tackle the emissions from heavy industries over 
a mid- to long term.  

! Any unilateral imposition of border measures, such as an inclusion of importers into an ETS, 
needs to be designed in a WTO-compatible way, in particular by not discriminating amongst 
trade partners. While this is manageable in some instances, for example by declaring all 
importers as users of best available technology, the priority should be a multilateral 
understanding on the limitation of any ETS border adjustment.  If policymakers aim for 
unilateral action, or if there is coordinated action by major industrial countries, trade partners 
with diverging interests could challenge the legitimacy of such measures.  

! There is a fundamental case for an international agreement on emissions reductions by 
countries or by sectors and global carbon pricing. Measures addressing leakage should be made 
compatible with these long-term ambitions. This has implications for policymakers as it is not 
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possible to fully accommodate private actors’ demands for a reliable mid- to long-term 
regulatory framework that addresses carbon leakage, while at the same time taking into 
account a constantly changing international business and policy environment which determines 
the degree of carbon leakage and the terms of competition.  
 
Sector case study: Cement 
 
As part of Climate Strategies’ project on tackling leakage, Gregory Cook has written a working 
paper addressing issues regarding ‘Climate Change and the Cement Industry’, assessing sector 
emissions and policy responses to carbon prices. 
 
Cement production is a very energy-intensive process and there are few short-term options for 
emissions savings. Only a small percentage of total production is traded, largely due to high 
transportation costs. Given these characteristics, a number of studies have explored leakage 
potential in the cement sector. A range of estimates have been produced, based on different 
modelling assumptions, which suggest that in the absence of policy measures to address carbon 
cost differentials, carbon leakage-to-reduction ratios of between 40-73% may be possible. 
 
Fixed free allocation may be ineffective in reducing leakage where carbon prices are high. Due 
to the sector composition, short-run profits can be maximised by reducing output and selling 
surplus allowances. Output-based free allocation would address this issue but would be more 
complex to introduce. 
 
Border adjustments are viewed as a more suitable instrument for the cement sector because of 
the relative global homogeneity of best available technologies used in production. Similarly, 
available data indicates that there is a marked lack of variation in the energy and carbon 
intensity of production between major cement producing regions. As such, differences in 
competitiveness attributable to differences in carbon costs may be easier to identify than in 
other sectors and border adjustments can be made relatively accurately.  
 
This is the conclusion reached in the paper, suggesting that border adjustments may represent 
the most suitable short-to medium-term unilateral response to tackling leakage concerns in the 
cement sector from both an environmental and economic effectiveness viewpoint. 
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Executive Summary 

The aim of this study is to: (1) evaluate the feasibility of different forms of linking, with an 
emphasis on variations among bilateral and unilateral forms of linking; (2) assess the barriers and 
the time frames for implementing different forms of linkages; (3) determine the legal and 
institutional requirements for successful trading across jurisdictions; and (4) ascertain the roles for 
linking in post-2012 climate architectures. 

The paper concludes that an OECD-wide company-level carbon market by 2015 is a highly 
ambitious goal. It is more likely that 2015 will be at the beginning of a period for establishing the 
first links between trading systems in different OECD countries. Candidates for earlier full bilateral 
links are systems in countries or regions that are close trading partners and already have a history of 
policy coordination. 

A growing number of countries are integrating cap-and-trade systems into their national climate 
policies. The European Emissions Trading Scheme (EU ETS), is the frontrunner in this 
development. In addition, a number of other national and sub-national emissions trading systems are 
emerging around the world. In the United States, in particular, initiatives have been launched at the 
state level: the Regional Greenhouse Gas Initiative (RGGI) on the East Coast, the Western Climate 
Initiative (WCI) between states on the West Coast and other US states and Canadian provinces, and 
the Midwestern Greenhouse Gas Accord in the central part of the US. In addition, several legislative 
proposals for a federal system are currently under discussion in the US Congress. In Australia, 
detailed provisions for a scheme starting in 2010 have been tabled, and such schemes are also 
emerging in New Zealand and Japan.  

The European Commission sees the EU ETS as nucleus for creating a global carbon market. It 
envisions an OECD wide Carbon market by 2015, and a priority for the EU is to establish a 
transatlantic link between the EU ETS and a federal US scheme. A combined EU-US market would 
cover the larger part of OECD emissions, and could thus constitute the backbone for the future 
international emissions trading regime. If the EU and U.S. find common ground on key design 
elements, this would probably exert significant influence on the other, much smaller-sized OECD 
trading systems to align their designs accordingly and to join the linked market.  

In most schemes assessed in this study, however, full bilateral linking is not a short-term priority, 
and its benefits will be weighed against the costs of sacrificing other objectives, in particular control 
over domestic CO2 price levels. Accordingly, linking has to be considered as a trade- off with other 
policy objectives. The EU for example clearly prioritizes the achievement of a defined reduction 
target, and thus will tolerate a relative increase in allowance prices to achieve this aim. In many 
other regions, there is greater sensitivity regarding the level of future carbon prices, and especially 
with a view to high prices in the near term. Other design features that may pose a significant barrier 
to linking in the short term include offset provisions (such as the eligibility of offsets) and intensity 
targets.
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When discussing future linkages of emissions trading systems, it is important to be clear about 
assumptions regarding the policy scenario in which these occur. A distinction is necessary as to 
whether there will be a Kyoto-type successor agreement or not. Some of the potential barriers to 
linking cap-and-trade schemes, such as significantly divergent MRV provisions, will be easier to 
overcome with the adoption of a Kyoto successor treaty. More importantly, the comparability of 
targets will have been resolved through an international consensus-based burden sharing 
determination. However, regional carbon markets can be linked even in the absence of a Kyoto 
successor framework, enabling pioneers to cooperate in climate policy and keep up political 
momentum. It is also possible to link domestic carbon markets in the context of a Kyoto-II system. 
In this case, governments devolve trading activity to the level of companies, and trade only on 
behalf of sectors not covered by domestic ETS.  

With negotiations on a global climate regime often threatened by diplomatic stalemate, linking 
provides a fallback option to the top-down international regime by offering a complementary 
bottom-up process through which national and regional emissions trading systems become 
increasingly integrated to eventually form a global carbon market. On its own, this process would 
not allow for negotiation of a global burden-sharing regime, nor would it result in the broad and 
instantaneous coverage of global emissions expected from an international Kyoto-II framework 
(unless a significant number of major emitters, such as the US, the European Union, China, Russia 
and others agree to form a joint carbon market outside of the UNFCCC arena).  

Even if full bilateral links are unlikely to be implemented in the short term, most emissions trading 
systems will establish unilateral links to international offset mechanisms, such as the CDM or new 
crediting mechanisms under a Kyoto successor agreement. Indirect links among trading systems are 
also likely to play a prominent role under any of the expected scenarios. Indirect links could emerge 
by acceptance of CDM or new types of credits in all trading systems, and would lead to a complete 
or incomplete convergence of allowance prices, depending on the size of price differentials and the 
supply of CDM or other credits. The probability of price convergence increases with the available 
amount of credits and the relaxation of import restrictions on their use in cap-and-trade systems. 
Although overall the study shows that linking of emissions trading systems is likely to be some 
years away in terms of practical implementation, linking nevertheless merits careful attention as an 
important option in the future international climate regime. 
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The Clean Development Mechanism in the Future Climate Change 
Regime: Executive Summary 

This document provides an overview of the central messages of the Climate Strategies Synthesis 
Report: “The Clean Development Mechanism in the Future Climate Change Regime.” This 
summary is by no means exhaustive, and readers should refer to the report itself (available on 
the Climate Strategies website) for further information on any of the topics discussed below. 

The purpose of this synthesis report is to evaluate the record of the Clean Development 
Mechanism (CDM) to date, and assess opportunities for CDM reform from a variety of 
international perspectives. These perspectives are provided by contributions from an African 
team, an Indian team, and a Chinese team, each of which addresses CDM reform issues relevant 
to their national contexts, while collaborating on crosscutting issues. Contributions from 
industrialized country partners regarding overarching CDM reform questions complete this report. 

 

Key Insights: 

Project CDM – successes and shortcomings 

The performance of project based CDM on a global scale is impressive in terms of quantity. In 
less than five years, almost 5000 projects have entered the pipeline forecasting almost 3 billion 
emissions credits by 2012. This gold rush has strained the regulatory system and led to 
substantial delays in processing projects. Among the teething troubles of the CDM, sub-standard 
validation practice stands out which leads to an increasing rejection rate of projects. Lower then 
anticipated average CER credit generation across the project lifecycle, and geographic 
concentration of projects in China, India and Brazil are further challenges 

CDM in Africa (especially Sub-Saharan Africa) has mobilized much less projects than the technical 
potential suggests, despite capacity building efforts to overcome barriers. Projects are small, and 
do not happen in sectors where Africa should have a natural advantage. Barriers include lack of 
domestic capital, lack of institutional arrangements and local expertise which would enable 
business to integrate the CDM into their operations, lack of business awareness of the benefits of 
the CDM, generally unattractive investment environments, and a lack of government interest or 
communication. 

Indian industry has embraced the CDM, leading to increased industry awareness of clean 
technologies, and of the opportunities linked with emissions reductions. Nonetheless, Indian 
industry faces significant challenges in implementing CDM projects, which prevent the 
mechanism from achieving its full potential in India. In particular, the cumbersome and lengthy 
project approval process and international regulation coupled with lack of technical 
understanding at the CDM Executive Board (EB) level is seen as major barrier. Industry 
representatives involved in CDM projects criticize difficulties in methodology approval and 
revision, irrelevant financial additionality requirements, and even perceive a bias against Indian 
industry in terms of additionality. Finally, uncertainty about the future of the CDM market is seen 
as a central difficulty. 

Introducing incentives for CDM projects in Least Developed Countries (LDC), such as discounting 
of Certified Emission Reductions (CER), or preferential access to the EU ETS, will not significantly 
increase the number of projects in LDCs, nor alter the existing geographic distribution of CDM 
projects. Discounting scenarios of varying stringency, which increase the attractiveness of CDM 
projects in LDCs compared to other regions, still fail to offset the relative attractiveness of China 
as a project destination. The affect of preferential access for LDCs to the EU ETS is modeled 
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according to different projections of the global policy context and the global CER market. It is 
concluded that while preferential access can help in some respects, it cannot address the 
underlying causes of LDC’s lack of competitiveness as a destination for CDM projects. Although 
capacity-building subsidies have improved the environment for CDM projects in some countries, 
they have not led to a significantly increased project pipeline in LDCs, particularly when the 
significant cost of these programs is considered. 

Suggestions for improving project CDM from an Indian perspective include: time-bound, 
transparent and credible governance by CDM authorities, country-specific baselines, fast-tracking 
of prototype projects, modified eligibility criteria and remit of DOEs while increasing their 
numbers, incentivized methodology development, and development of methodologies by the 
regulators. Short-term suggestions for improving CDM performance in the African context 
include: lower-cost and streamlined project approval, development of simplified methodologies, 
relaxation of validation and monitoring protocols, and an increased threshold for small scale 
projects. In the longer term, efforts must be made to consider Africa’s interests in the 
negotiations around reforming the CDM, including the importance of sustainable development 
criteria and greater inclusion of forestry and agriculture projects. 

 

Programmatic CDM 

In order to facilitate the growth of programmatic CDM, obstacles to the development of 
Programmes of Activities (PoA) could be overcome by: relaxing the limitation to a single 
methodology, permitting the methodology at registration to be employed for a set period without 
revision, limiting validator liability, and waiving the debundling rule. 

Africa should be able to take advantage of programmatic CDM in aggregating individual 
(household and farmer level) grassroots activities through small-scale methodologies, although 
challenges such as the need for a long-lived managing entity, and limitation to a single 
methodology, do exist. Two African case studies, efficient biomass cook stoves in Senegal, and 
biogas plants in Kenya, explore the opportunities and challenges associated with developing and 
implementing PoAs in practice. 

 

Sectoral CDM 

Sector approaches within the context of the CDM provide an opportunity for developed and 
developing countries to work together to reduce global emissions, and may help to overcome 
some of the challenges facing project CDM. Four proposals for sectoral CDM are identified, 
including, absolute target-based sectoral CDM, intensity-based sectoral CDM, policy-based 
sectoral CDM, and technology-based sectoral CDM. An absolute target-based approach is faced 
with baseline definition and data collection challenges. Intensity-based approaches are attractive 
from a political perspective but also suffer from high data collection requirements. Policy-based 
approaches are the most difficult to operationalize due to the difficulty of ascertaining the impact 
of the policy, and technology-based approaches necessitate a strong national government role in 
establishing a technology list. 

The Chinese iron and steel sector provides a case study to evaluate the feasibility of the 
aforementioned four proposals. The ongoing, unpredictably rapid output growth of China’s steel 
industry would make it very challenging to set an absolute target, especially given the energy 
structure and production processes of the industry (coal based, and almost exclusive use of the 
integrated blast furnace process). If the intensity-based approach were implemented in the 
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Chinese iron and steel sector, the baseline should be set according to energy consumption (in 
terms of CO2 emissions) per production step, rather then emissions per product, in order to 
ensure environmental integrity of the system. In order to demonstrate additionality, policy-based 
approaches would have to differentiate between policies solely designed to reduce sectoral 
emissions, and reductions of sectoral emissions as a byproduct of a policy introduced for other 
reasons. In practice this is nearly impossible. The technology-based approach would require the 
establishment of significant institutional structures to manage the system and develop 
benchmarks. In the Chinese context, development of baselines around the introduction of 
advanced technology for energy recovery is relatively easier and less costly then developing 
baselines for process and efficiency improvement technologies or technologies for utilizing waste 
from other sectors to reduce energy needs, given the lack of comprehensive emissions data for 
the steel sector. Data collection issues, target and baseline definition problems, and CER revenue 
distribution challenges (given that the revenues accrue to all participating firms, but may be due 
to the efforts of a few) plague all four approaches to varying extents. The technology-based 
approach is likely the best stand-alone approach given the potential for linkage with the current 
CDM system, while the other approaches would profit from aggregation in application.  

 

Overarching issues for CDM reform 

An in-depth analysis of the concept of additionality illustrates that it is the sole measure of 
environmental integrity by virtue of the definition of the terms involved. The definition of 
“business as usual” is the key challenge in determining project additionality. It can either be 
inferred by scenario analysis or trend projections. If financial additionality tests apply to credits 
generated in Annex B countries, such tests should also apply to credits generated in non-Annex-1 
countries. The concept of additionality should thus not be discarded, but instead carefully 
applied, with an awareness of context.  

In order to achieve global emissions through the CDM, a CER retirement mechanism is proposed 
whereby credits acquired by developed countries are retired, which could be varied to include 
voluntary retirement, or mandatory retirement obligations. 
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Executive Summary  
With the emergence of a global carbon market, questions of institutional governance and regulation 
will arguably gain increased relevance in the policy debate. Growing knowledge about emissions 
trading systems and the challenges they entail, but also an evolved political context in the wake of 
what has been perceived as massive regulatory failure on financial markets, may give new momentum 
to the search for effective governance options; at the international level, however, experience with 
carbon market governance is limited, and conceptual proposals for new institutions remain vague and 
at an early stage. With a view to furthering the discussion, this paper identifies governance challenges 
in a global carbon market, groups these in systematic categories, and proposes institutional functions 
for their adequate regulation. 

Abbreviations 

CDM Clean Development Mechanism 
CER Certified Emission Reduction 
CFTC  Commodity Futures Trading Commission 
CLOB Central Limit Order Book 
CMIA Carbon Markets & Investors Association 
EPA Environmental Protection Agency 
EU European Union 
EU ETS European Union Emissions Trading System 
FASB Financial Accounting Standards Board 
FERC Federal Energy Regulatory Commission 
GATT General Agreement on Tariffs and Trade 
GHG Greenhouse Gas 
IASB International Accounting Standards Board 
IEA International Energy Agency 
IETA International Emissions Trading Association 
IFRIC International Financial Reporting Interpretations Committee 
IFRS International Financial Reporting Standards 
IMF International Monetary Fund 
ITO International Trade Organization 
JI Joint Implementation 
MoU Memorandum of Understanding 
NAP National Allocation Plan 
NGO Non-governmental Organisation 
OTC Over-the-counter 
PwC PricewaterhouseCoopers 
RGGI Regional Greenhouse Gas Initiative 
RSA Registry System Administrator  
SEC Securities and Exchange Commission 
UNCTAD United Nations Conference on Trade and Development 
UNFCCC United Nations Framework Convention on Climate Change 
UNIDO United Nations Industrial Development Organization 
US United States 
WTO World Trade Organization 
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International Support for Domestic Climate Policies

Executive Summary

Domestic climate policies play an important part in shifting countries towards a low-carbon 
growth trajectory. Six case studies are used to explore the domestic drivers and barriers for 
policies with climate (co-)benefits in developing countries. This leads to a discussion of the 
mechanisms and institutional settings available to address these barriers and increase the 
scale, scope, and speed of implementation.  

! The opportunities for national transport policy, city planning and targeted transport 
investment to create options for public transport development and a shift of modal 
choice in Brazil are discussed. 

! The options to enhance industrial energy efficiency in Ghana are explored; suggesting 
for example, the benefits of increasing the scale of a semi-governmental body whose 
functions would be to audit industry energy consumption and provide grants to realise 
savings opportunities.  

! Policy instruments to improve energy and carbon efficiency of Indian steel production 
are evaluated; differentiating between efficiency improvements in a process, a shift to a 
more efficient process, and a more economical use of steel and low-carbon substitutes.  

! Public support to replace inefficient rural pumps in India is suggested. This can be 
beneficial for both individual farmers and the overall system, when implemented 
alongside electricity metering and a cost reflective tariff structure.  

! The procurement of increasing shares of energy from Concentrated Solar Power plants 
in South Africa is explored. This would encourage domestic and international firms to 
adopt and use the technology and could result in large scale deployment. 

! The role of domestic policies and international cooperation for the Chinese wind power 
industry is presented, pointing to the value of such approaches to facilitate the large-
scale application of renewables. 

In all cases development co-benefits, such as energy saving, safer transport, additional 
employment, improved services, and reduced pollution levels can create domestic support for 
these policies. However, other government priorities and resource constraints often restrict the 
scale, scope and speed of the policy implementation. International support can help to 
overcome these constraints by providing additional resources for incremental policy costs, 
technical assistance, and technology cooperation. 

! Policy indicators play an important role for successful policy implementation. They 
facilitate monitoring of intermediate policy outcomes, international comparison of best 
practice, and internal management for effective implementation.  

! Policy targets are increasingly defined using indicators for intermediate outcomes. 
Targets are often aligned with political time scales and thus have time-frames of about 
3 years. For climate policies, this intermediate monitoring avoids the challenges of 
predicting the long-term impacts of transformational policies on emissions reductions.  

! International incentive schemes could be most effective, if they are linked to policy 
indicators that can be observed in a shorter time-frame rather than basing their success 
on final emissions reductions. This would provide early rewards and create the flexibility 
for policy design and frameworks to evolve over time.  
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International support for the implementation of domestic policies can be anchored in the 
negotiations under the United Nations Framework Convention on Climate Change (UNFCCC) on 
financial mechanisms and technology transfer.  

! With regard to technology transfer, the evidence from national and international 
innovation systems points to the importance of cultivating domestic markets in order to 
develop local capacities and attract national and international technology investment 
and production. Domestic policies that can create and support such markets are 
therefore an integral part of international technology cooperation.  

! The principle of common but differentiated responsibility requires all countries to pursue 
climate policies; while expecting developed countries to pay for the incremental costs. 
Several options for cooperation on domestic climate policy implementation beyond the 
CDM approach are outlined and can also build on positive experience of country 
twinning. This project builds on the analytic framework of Sustainable Development 
Policies and Measures (SD-PAMs).  

Any such cooperation has to be anchored in domestic initiatives – building on constituencies 
for policies with climate co-benefits. International cooperation on domestic climate policies 
provides institutional capacity and private sector expertise that enables developing countries to 
move to a low-carbon growth path whilst building local capacity. It can also contribute to 
robust institutional frameworks and government policies that facilitate increased private sector 
investment, which supports low-carbon production and consumption.  

The many different options for cooperation can, however, easily distract from any focused 
effort. Therefore it will be important to identify aspects that need to be clarified at early stages 
and possibly even commit to a certain level of implementation activity to avoid obstacles. 
These aspects can include the volume of resources pledged by developed countries, the detail 
of reporting on a low-carbon development strategy, and a set of shared policy indicators or 
categories of policy indicators to facilitate international cooperation. 

The following papers have been published at www.climatestrategies.org: 
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Indian Institute of 
Technology Kanpur 
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Xiliang Zhang North-South Cooperation and Private Public Partnership: A 
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Facilitation System Stanford University 

Zsuzsanna Pato On Twinning: The Hungarian Experience  Corvinus University 
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Executive summary 

Green Investment Schemes (GIS) are a new carbon finance mechanism that complement 
presently existing ones in Central and Eastern Europe (CEE).  GIS could serve as an 
alternative mechanism for funding projects and programmes that other international 
instruments (such as Joint Implementation) have not been able to deliver, and as a testing 
ground for the development of future flexible mechanisms for mitigating global climate change. 
But the window of opportunity is closing fast: architectural design, legal framework, negotiations, 
completed transactions, revenue disbursed and subsequent investments, all have to be 
completed by 2012.    

Green Investment Schemes have been introduced to enhance the climate effectiveness of 
International Emission Trading (IET), a system undermined by the excessive number of 
Assigned Amount Units (AAUs) allocated to former communist countries in the first round of 
Kyoto commitments.  GIS is thus a “hybrid” of two mechanisms: IET of the AAUs as defined by 
the KP’s Article 17, plus greening activities using the revenue from their sale.  Whilst IET is 
regulated by the Kyoto Protocol, the Marrakesh Accords and the COP/MOP decisions, 
domestic greening activities are not covered by international regulation. 

Development in GIS has been extremely rapid during the past 2-3 years, progressing from 
initial consideration to completion of the first transactions in the Autumn of 2008.  In June 2007, 
the Hungarian parliament approved the pioneer national law on GIS implementation and had 
secondary legislation in place by the end of 2007.  As of October 2008, Latvia had established 
the legal framework and institutional system, the Czech Republic, Ukraine and Romania have 
adopted general legislation on GIS, and Bulgaria and Poland have demonstrated strong 
interest in the scheme.   Hungary also announced the first two AAU transactions with Belgium 
and Spain for the sale of 8 million AAUs in total, jump-starting competition among CEE 
countries.  Ukrainian and Romanian officials expect their first AAU deals to take place by the 
end of 2008 or early 2009. 

From a legal perspective, GIS is a self-imposed, binding commitment by potential seller 
countries to fulfill conditions set by potential buyers.  As there is no international regulation on 
GIS, countries have great flexibility in drawing up their schemes.  This offers major new 
opportunities: it could potentially “correct” the shortcomings of other carbon finance 
mechanisms.  However, this flexibility also poses significant risks: environmental integrity is 
harder to assure without robust international legal and institutional frameworks.  The purpose 
of this report, therefore, was to investigate how this flexibility can be best utilized for maximizing 
GIS’s benefits to climate and society, whilst ensuring that environmental integrity is not 
compromised at the expense of simplicity and flexibility.  This purpose is reached through two 
main processes: an investigation of the shortcomings of existing carbon finance mechanisms 
(mainly JI and CDM) and drawing lessons on how GIS could overcome them, and applying 
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these lessons and other criteria to an investigation of how such schemes can be designed to 
ensure environmental integrity and to maximize benefits for the climate in the long-term. 

Due to a very short window of opportunity, as well as lessons that could be learned for future 
climate regimes and carbon mechanisms, it is essential to understand the potential implications 
of various decisions related to the design of a GIS.  So far, the body of research and 
preparatory work on GIS is dwarfed by that on other carbon mechanisms.  Because of the 
significant risks and opportunities resulting from a lack of international regulation, cooperation 
and careful planning are required to unlock the real benefits for the climate and for societies in 
both selling and buying countries. 

The overall potentially available AAU’s from Central and Eastern-European (CEE) countries, 
together with Russia and Ukraine, is app. 6.5 Gt over the first commitment period, whilst net 
demand is estimated at 900 Mt, as illustrated in Figure 1. 

Figure 1. Net demand and supply, after taking into account sink provisions under Annex 
Z in the Kyoto Protocol, planned purchases of CERs and ERUs, and domestic reduction 
measures, such as direct control regulations and the EU ETS. 

If demand of 900Mt was met through AAU purchase at "10/ton (which is lower than that of 
transactions completed before the current financial crisis developed) the expected value of 
AAUs transaction could be in the range of " 9 billion.  Table 1 shows estimated amounts of 
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AAU supply through GIS by major selling countries and the potentially achievable respective 
GIS revenues, assuming an AAU price of " 10. 

Table 1. GIS-based AAU supply by major selling countries during first commitment 
period and the potential respective revenues 

Country Czech 

Rep. 

Hungary Latvia Poland Romania Russia Ukraine 

MtCO2-eq up to 100 50 30 up to 100 up to 100 0 100-12002

Billion EUR Up to 1 0.5 0.3 Up to 1 Up to 1 0 1 - 12 

   
Based on a review of GIS developments in the region, as of October 2008, Hungary and Latvia 
are the GIS front-runners. However, the situation has been changing dynamically over the past 
few years, and hesitant countries may still generate sudden progress.  It seems likely that the 
GIS/AAU market will grow at a modest pace and, at least for the next couple of years, will 
constitute a relatively small share of the global carbon market, being characterized by low 
liquidity and hampered by institutional constraints.  Nevertheless, it is still an important market 
for the sellers.  For instance, total EU investment into AAUs is likely to run in the order of 
EUR3.8-4.0 billion, and the EU might consider the adoption of guidelines that preference the 
purchasing of AAUs from another member state instead of non MSs.  If these funds are 
invested in climate mitigation in other EU member states, this will help the EU to comply with its 
post 2012 CC commitments3, thus avoiding significant investment in the next commitment 
period.  

Revenues received by the selling countries could dwarf most other funds or budget items 
devoted to climate change mitigation or sustainable energy promotion.  This represents a 
unique opportunity to address key climate change mitigation priorities that could not, or only 
with difficultly, be financed through other carbon market mechanisms. 

This fact, combined with other characteristics of first generation GIS, influences the choice of 
priority target areas for GIS spending e.g. first generation GIS is likely to be a unique source of 
carbon finance, not likely to continue after 2012, and at the same time, there is likely to be a 
significant oversupply of (greened) AAUs on the market.  In addition, due to environmental 
integrity concerns, monitoring and verification of emissions reductions are important for most 
types of GIS.  Finally, the window of opportunity is very short for disbursing and effectively 
investing these funds.    

                                           
2 Estimate by The Carbon Trust 

3 Assuming that mitigation-related investments will be in long-lifetime projects, such as infrastructure or other 
long-lifetime capital stock. 
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In determining priority target areas, a guarantee of environmental and climate integrity must be 
pivotal, followed by maximization of climate benefits.  Environmental integrity is assured 
through the additionality of investments; maximizing gains for national social, political and 
regional development priorities can be achieved through a careful choice of target areas.  Due 
to this unique window of opportunity, the report argues that it is important to channel the funds 
towards greenhouse gas (GHG) reduction needs that are difficult to foster by business-as-usual 
policies or available/foreseeable support schemes, and that satisfying additionality should be a 
key criterion for target area selection and modality design.  This is especially important in EU 
member states, or other countries with ambitious GHG reduction targets, where many policies 
and mechanisms are already in place.  In addition, it is important to ensure the practical 
feasibility, dispensability and transaction costs of the given GIS model in the chosen target 
sector, as well as transparency and accountability in operation. 

Since GIS revenues represent a potentially significant opportunity for mitigation finance- and 
potentially a one-off opportunity for some CEE countries, this report argues that it is advisable 
to direct this to GHG reduction priorities that are important but cannot easily be tackled by other 
means in the near future, rather than towards lowest-cost measures. Such areas include
low-carbon infrastructure that determines emissions in the long term but is difficult to finance 
through other mechanisms, and where emission reduction monitoring and verification are 
feasible.  In addition, if political, social and development gains are considered as key factors of 
selection, societal benefits from the utilization of GIS revenues will be maximized.  

The report identifies the low-energy retrofit of old, inefficient building stock as a high priority 
target area that is associated with especially important and numerous co-benefits, e. g. health 
and comfort improvements, an increase in social welfare and a reduction of fuel poverty, 
employment creation and new business opportunities, higher energy security, increased value 
for real estate, and reduced social pressures from energy tariff increases.  Within this 
particular target area it is pivotal that GIS spurs investments to very low energy construction 
and retrofit, potentially nearing passive solar standard levels.  This is because the lifetime of 
the building stock is one of the longest of all carbon-related capital stock, and suboptimal 
retrofits not only lock these buildings into a GHG-wasting future for many decades to come, but 
also make subsequent later efficiency retrofits prohibitively expensive due to eroded future 
savings with comparably high costs.  Other priority areas identified by the report are 
biomass-based heating, with due consideration of its potential impact on local air quality, as 
well as land-use activities in certain countries such as Russia, Ukraine, Romania, Bulgaria and 
Poland.  Land-use projects may create significant co-benefits, such as income creation for the 
rural population, increased biodiversity, avoidance of forests fires, and in some cases, 
synergies with adaptation, for example when carrying out afforestation in areas where climate 
change increases the risk of erosion or droughts. 

Assessment of the experience of Joint Implementation (JI) and Clean Development Mechanism 
(CDM) reveals a few important lessons.  Firstly, they have largely failed to deliver in those 
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mitigation areas with the highest sustainability benefits which are also especially important 
priority areas in CEE, such as building energy efficiency, small- and medium-scale bioenergy 
utilisation.  Because of this, the study concluded that it would be detrimental for GIS to 
“copy-paste” CDM/JI4 architectures in its modality design.  The report found that while 
ensuring additionality (e.g. through monitoring and verification) is fundamental for the 
environmental and financial integrity of GIS, applying simpler approaches to M&V and 
additionality enforcement than in CDM are essential. Whilst the model of programmatic CDM 
may be partially applied, it is important that some restrictions of pCDM are not transferred, such 
as limiting a programme to one type of emission reduction.  This can make energy efficiency 
(EE) projects impossible as most of them involve multiple procedures or multiple projects.

The study analysed the different modalities of GIS architectures and their impact on climate 
effectiveness: selected recommendations are summarized in Table 2.  

The following paragraphs highlight a few recommendations that have particular importance for 
climate effectiveness.  

First, in order to ensure environmental integrity through additionality, but avoiding the pitfalls of 
CDM, simpler and innovative approaches are needed, e. g. the Hungarian GIS is set up in a 
way that provides finance only for investment types that would not take place in its absence but 
are important for the climate; building retrofits are supported to efficiency levels that are not 
attractive under other financing schemes but that lay the foundations of a low-carbon building 
stock. 

On the other hand, lenience towards additionality by many host countries is a worrying trend. 
So far no CEE GIS legislation ensures that revenues are spent on investment that is additional 
(although EU member states are subject to certain additionality requirements by EU law, these 
are insufficient to ensure climate additionality).  Some countries even announced that 
additionality is not an important criterion in their GIS.  Such trends raise significant 
environmental concerns about the system. 

Since priority GIS target areas typically have long payback times, it is crucial that the 
combination of allowable crediting period, greening ratio and AAU sales price ensure adequate 
bankability for long-term projects.  If the crediting period does not account for emission 
reductions earned beyond the end of the first commitment period, and a strict 1:1 (or close) 
greening ratio is required, with current ranges of AAU prices, investment types will be severely 
limited to very low hanging fruits – that is investment already taking place through JI or other 
policies/mechanisms.  Therefore, a realistic post-2012 crediting period (say up to 2020) is 
important for accommodating investments that determine long-term emissions and that would 
not take place without GIS. 

                                           
4 Track 2 
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In addition to the crediting period, one other important time-frame decision remains. If greening 
activities cover more complex areas than other mechanisms of carbon finance, fund 
disbursement and administration can present serious bottle-necks for the magnitude and 
effectiveness of GIS schemes in general.  This is compounded by the challenge of initiating 
and starting up a new scheme and financing mechanism that require time to reach full-volume 
operation.  This means that if all aspects of GIS need to be completed by the end of the first 
commitment period, i.e. including the disbursement of revenues, this substantially elevates the 
risk that the revenues cannot be spent in an otherwise optimal way.  Therefore, it would be 
important to allow post-2012 disbursement with necessary safeguards for fund management. 

The report concluded that GIS, if well designed and operated, can offer significant advantages 
over JI in many applications.  GIS accommodates longer-term horizons and allows 
governments to place emphasis on areas where early investment is crucial for the transition to 
a de-carbonized economy in the long-term.  In addition, GIS offers an opportunity for 
implementing small projects, such as those involving buildings.  Whilst programmatic 
approaches can also be implemented under JI, it is unlikely that they will play a role in CEE 
countries, as JI is developed by the private sector which has little incentive to carry out complex 
project types whilst there are simpler ones available.  Finally, GIS has specific advantages for 
land-use projects since CDM and JI restrict eligible land-use project types, whilst under a GIS 
any land-use activity is potentially eligible.

The report also conducted in-depth GIS case studies on energy efficiency in Hungary’s building 
sector, on biomass in Bulgaria and land-use in Romania, and found that it could play a major 
role in greenhouse gas reduction, over and above that achieved by existing instruments.  A 
special strength of GIS is flexibility regarding project types and implementation. 

Finally, the significance of GIS runs beyond the first commitment period.  If the experiences 
prove to be positive, GIS could become the model for a superior carbon finance mechanism, or 
for one that fills important carbon market niches.  Its experiences could be directly transferred 
or indirectly utilized in post-2012 flexibility mechanisms, used as a model to finance climate 
activities in developing countries, or for disbursing climate funds, such as the auctioning 
revenues from EU ETS.

103



9

Table 2. Summary recommendations for GIS architecture design modalities, in order to 
optimize their impacts for climate and society 

Modality 
category 

Issues in modality choice and recommended modality where applicable 

Greening option Dominance of hard greening is required to ensure climate effectiveness. A small share of soft 
greening can be important to facilitate the effectiveness of the hard greening part, but this should be a 
minor share to avoid potential risk of misuse, since ensuring the integrity and effectiveness of 
spending through soft greening are difficult. 

Programmatic/ 
project approach 

A purely project-based approach may compromise GIS in areas where small and dispersed 
investments are needed such as end-use efficiency or small-scale renewables, because of 
transaction costs. A programme-based approach has lower transaction costs and can have larger 
scale roll-out. 

Budgetary option 
of the fund 

Due to relatively low financial discipline and major budgetary problems in CEE host countries, it is 
important that revenues enter special accounts from which the money cannot be legally paid for other 
uses. 

Additionality 
requirements 

Additionality is essential for ensuring the environmental integrity of GIS: financial, legal and 
environmental. Some financial additionality is mandated for EU member states but not enough to 
ensure environmental integrity. Additionality should ideally be stipulated in GIS legislation, but must 
at least be ensured by the scheme setup. Rigorous quantitative additionality enforcement, on the 
other hand, may be counterproductive for many areas of high priority for GIS in CEE. 

Baseline  Sectoral baselines rather than individual baselines substantially reduce transaction costs and can 
overcome methodology problems. 

Monitoring and 
verification

M&V are essential for ensuring environmental integrity. They are a crucial supervision tool and the 
proof of the projects taking place as agreed between the buyer and seller. However, rigorous M&V as 
in CDM, could kill GIS in important priority target areas. Simplified, innovative M&V methods are 
suggested, such as calculations confirmed by random checks, using ISO standards, etc. 

Crediting period Allowing post-2012 crediting is important in order to avoid GIS picking only the low-hanging fruit. If, 
however, flexibility is applied to the greening ratio, or AAU prices are high, or substantial co-funding is 
applied, long-term investments may still be bankable.  

Timeframe Normally transactions will be allowed only in the 1st commitment period.  However, extending the 
timeframe for funds disbursement would be important for optimizing climate effectiveness. The 
remaining time is too short for a careful scale-up of funding schemes, and disbursement capacity will 
either be a serious bottleneck limiting the total volume of GIS, or the climate effectiveness will be 
jeopardised if funds are spent compromising the optimal framework in order to expedite 
disbursement.  

Greening ratio 1:1 ratio would be ideal, but may not be feasible (too narrow circle of enabled investments) if the 
crediting period does not extend beyond 2012 or if there is no co-financing.  

Priority areas 
targeted 

Due to the one-off window of opportunity, high-priority climate abatement areas not easily targeted by 
business-as-usual activities and policies are ideal target areas. These often include low-energy 
infrastructure determining long-term emissions but typically associated with long payback times 
(buildings, transport). Societal co-benefits for host countries can also be maximized. In particular, in 
the CEE, attractive areas that fall into these categories include: energy efficiency in residential and 
public sectors; renewable energy for heating; biogas production for transportation purposes; other 
small-scale bioenergy investments; LULUCF if applicable in host country. 
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1. Introduction

With the current economic crisis governments are concerned that ambitious climate policy might result 
in a relocation of activities of their energy intensive industry to countries with less ambitious climate 
policy.  
 
To better understand such concerns, this study analyses the cost increases if the Chemical industry has 
to buy CO2 allowances and faces higher electricity costs due to the impact of emission trading on the 
power sector. For most chemicals, either cost increase is limited, or international trade is limited due to 
expensive or risky transport. For these activities higher European carbon prices will not result in 
relocation of production and thus leakage of emissions and jobs to other regions. 
 
However, for some specific substances, including PVC, Soda, and Ammonia, cost increases for carbon 
allowances are high relative to net production value. Further analysis is required to identify the most 
suitable instruments to address concerns about leakage for these substances, and where necessary 
identify the most suitable instrument to tackle leakage: Conditional free allowance allocation, state aid 
or internationally coordinated border adjustment are possible options. 
 
The study illustrates how detailed analysis of individual production processes allows identification of 
specific leakage concerns and that can be the basis for tailored solutions to address these concerns. 
 
The analysis provides a general approach to calculate CO2-costs in the chemical industry. The industry 
produces already in 1981 more than 100,000 different chemicals. The current number for substances 
marketed with volumes > 1 t was given as 30,000 (CEC, 2003). The portfolio is hugely varied; while 
some of the basic chemicals are low cost products, pharmaceutical products can be very expensive. The 
former face a highly competitive global industry and the production of these basic chemicals amounts to 
about 85 % of the energy used in the Chemical Industry.  Therefore the study focuses on the production 
cost increase of basic chemicals. 
 
With the economic downturn in 2008, the demand for and prices of many chemicals have been falling. 
To a large extent this aspect is already reflected in this analysis, as input and product prices are based 
international prices for chemicals from the year 2003, e.g. before the recent boom, and thus depicts a 
longer-term picture. The analysis for individual chemicals is based on examples using typical energy 
carriers so it should be noted that the results might not be valid for every specific production process 
that might be based on other energy carriers.  

2. Methodology
 
The cost increase faced by industry due to CO2 prices can be compared to the gross production value in 
a sector, a metric referred to as “Value at Stake”. 
 
Looking at the EU economy – at an aggregate level – costs for CO2 allowances (at 20 Euros/t CO2) 
correspond to 0.5% of GDP. At this level, however, these costs do not translate to a 0.5% increase in 
costs for European industry because, where allowances are sold, the government can use the revenue to 
reduce other taxes.  
 
Therefore the impact of carbon costs – as one component of an analysis to assess potential risk for us 
leakage - cannot be identified at an aggregate level, but requires sector and activity specific analysis. 
Any relocation of carbon intensive production results in the leakage of the associated emissions. 
Therefore the analysis of carbon leakage, and instruments to address carbon leakage, do at the same 
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time address concerns about company relocation and job or production leakage. 
 
Changes in demand for final products, or shifts in production process will contribute to a changing 
production structure that is not associated with carbon pricing and is therefore not analysed here and 
should not be addressed with instruments of climate policy. Some industries are shifting their 
production towards countries with cheaper resources, e.g. because of gas in the middle-east or lower 
labour costs in other countries. This is a autonomous development that  unrelated to carbon pricing. Our 
analysis aims to provide information on costs that allows decision makers to differentiate among drivers 
for decisions. 
 
Carbon pricing by itself can, and should, result in a shift of demand towards less carbon intensive 
products. This process will happen with global harmonised carbon prices, and should not be undermined 
if there is a world with asymmetric carbon prices. After all, the change towards less carbon intensive 
products creates the opportunities for producers to innovate and supply those new products. 
 
For this purpose, we assess the impact at the level of individual production processes in the chemical 
industry. We use a multi-stage approach of ‘cost screening’ for each of the process steps illustrated in 
Figure 1. This is described below:  
 

In Stage 1, we look at the carbon costs of generating the feedstocks, e.g. naphtha. From the literature we 
take a figure of 0.405 t carbon dioxide emissions for the production of 1 t of naphtha (Reinaud 2005). 
This results in a cost increase of 8.1 Euros per ton naphtha. It is unclear whether this cost increase will 
result in a price increase for naphtha – as typically argued in the chemical industry – or will reduce the 
profits of the refining industry and not alter input costs for the chemical industry – as argued by the 
refining industry. Probably the reality is somewhere in the middle. 

In Stage 2 of the ‘cost screening,’ we calculate the costs for a specific production process of basic 
chemicals. Cost increases can be caused by fuel induced cost increases (including process emissions) 
and indirectly increased by higher electricity prices (assuming at this stage a 10 Euros/MWh cost 
increase). We relate this cost increase to the gross value added of the production process. This is not a 
metric with a clear threshold, as the risk of leakage or competitiveness distortions from carbon pricing 
will depend on many other factors like transport costs, regional demand and access to local input 
factors. However, we do think it provides a robust first screen in order to then focus more detailed 
analysis on sectors that exhibit a significant cost increase relative to gross value added. 

For Stage 3, in which the basic chemicals are converted to the next product in the value chain, we only 
use examples that are likely to be the most carbon intensive: polyethylene, polypropylene and polyvinyl 
chloride.  
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Crude Oil
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Distillation
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Other
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Polypropylene
31%

Polyurethane
40%

Other
22%

Propylenglycol
38%

Figure 1. Concept for the analysis of the chemical industry 

In the chemical sector (like in steel and cement), the manufacture of a product normally involves several 
process stages with intermediary products that can be traded and can thus in principle contribute to 
leakage. For such production processes, it is not sufficient to assess process steps independently. So we 
calculate the cost increases in Stage 4 for whole sub-sector branches like e.g. “Manufacture of 
pesticides and other agro-chemical products”. We also take into account the specific energy 
consumption. 

Germany is chosen as an example because it is the largest producer of chemicals in Europe. We take the 
year 2003 as the base year, because production and sales figures as well as an energy balance are 
available for this year and can be matched to energy consumption figures from the German statistic 
office (Destatis, 2007a; AGEB, 2007). 

Production values from the official industry statistic (Destatis, 2005a) and the German Association of 
the Chemical Industry (VCI, 2007) are used. To get prices for chemicals, we use the German foreign 
trade statistics for the year 2003 (Destatis, 2003a). Dividing the traded monetary quantity by the traded 
physical quantity for both imports and exports we get a weighted average price. This is of course a 
simplified approach because there are many different levels of purity and quality involved even with 
“simple” products such as soda ash and aluminium oxide. When prices in trade statistics were 
unavailable, we use other sources, e.g. for Acetylene information was used from gas trading companies. 
These calculations are also used for the price of inorganic raw materials (Table 1). The use factors are 
taken from literature (Bradke, 1998; Ecoinvent, 2004). 

In order to calculate the net production value of a chemical, we only consider the costs of the energy 
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sic chemicals; personnel costs, 
for example, only constitute about 20% of total costs (Destatis, 2003b).  
consumption and the raw materials. These are the main cost factors for ba

Costs [Euro/t] Carbon intensity of production 

Sodium chloride for soda ash  24.7 1.75 t/t for Chlorine, 1.5 t/t 

Lime (CaO) 73.3 0.9 t/t for calcium carbide

Calcium carbonate 14.6 1.2 t/t for soda ash 

Bauxit 111.4 1.03 t/t for aluminium oxide 

Table 1. Costs for raw materials and their input into processes 

ss value added 18,125 million Euros and the net value 
added 14,384 million Euros (Destatis, 2005b). 

 
The production value given for the sub-sectors of the Chemical Industry is the net production value. In 
2003, the gross production value for the sub-sector “basic chemicals” was 65,576 million Euros, the net 
production value 30,639 million Euros, the gro

efficiency [%] 
ding

efficiency [million Euro/PJ] 
Conversion Price of energy service inclu

Electricity 277,800 MWh/PJ 0.7 3.89

Coal 0.098 t CO2/GJ 0.85 2.31

Gas 0.056 t CO2/GJ 0.9 1.25

Oil 0.077 t CO2/GJ 1.0 1,55

Average factor 1,70

Table 2. Factors for the combustion of energy carriers (IPCC, 2007) 
 

m heavy oil/waste oil we use an average factor of 1.7 million 
uros/PJ for the fuel used, see Table 2.  

 our calculation, Qi is the production volume and pi the 
roduct price (per ton) for the different outputs. 

 
X  = Q  * p  / SUMi (Qi * pi) 

3. Calculations

 different production factors to 
attribute the gross value added and emissions to the different products. 

Because many products like hydrogen, methanol or ammonia are made from natural gas (favourable in 
respect to CO2-emissions) as well as fro
E
 
Chemical production processes, especially steam crackers and distillation generate multiple products. 
This raises the question of how costs due to CO2 emissions and gross value added should be attributed. 
We use the following formula to determine the share Xi of both gross value added and of total direct and 
indirect emissions to different t output factors. In
p

i i i

For the calculations of the value chain we made the following assumptions supported by statistics, 
industry data and research reports (German IKARUS-Project: Bradke, 1998; Patel et al., 2000; Patel et 
al., 2006). We used industry sources for prices and quantities of the
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3.1 Stage 1: Feedstock and fuels 
Important feedstocks for the Chemical Industry are naphtha, fuel oils and natural gas. In some of the 
processes, for example in steam cracker, these feedstocks are partly burned as fuel to provide the 
necessary energy, but the main part of the feedstock is converted into organic chemicals (so called non-
energy use). 

Table 3 illustrates the varying emissions of producing fuels. For Natural Gas, e.g. the TGT amount 
differs from 2,460 kg/TJ (German gas) to 21,958 kg/TJ (PROBAS, 2008). As fuels are traded on 
international markets, their price is determined by the international prices. These are currently not cost 
reflective but determined by oligopoly or scarcity pricing. We assume that primary fuel prices will stay 
globally harmonised and do therefore not pursue an analysis of leakage associated with primary fuel 
prices.   

In this article, only the emissions from the naphtha production are taken into account for the chemical 
industry, because gas, fuel oil and coal are traded globally and do not reflect price differentials from the 
carbon costs during fuel extraction.  

Euro/t CO2 t CO2/t of fuel 
Certificate
costs Euro/t 
of fuel 

Coal 20 0.422 8.4
Gas 20 0.108-.964 2.2-19.6
Oil 20 0.405 8.1
Naphtha 20 0.405 8.1
Fuel mix 6.1

Table 3 . Emission factors and costs for the producing of energy carriers (without combustion; PROBAS, 
2008; Reinaud, 2005). 

3.2 Stage 2: Selected basic chemicals  

3.2.1 Steam cracker 

The net production value for ethylene from steam crackers in 2003 was estimated at 1,015 million Euros 
(see Table 4). Under our CO2 price assumptions, production costs under full auctioning would thus 
increase by approx. 91 million Euros, or 9 % relative to net production value. The figures for propylene 
and butylene are also given in Table 4.  

When cracking naphtha or gas oil, many other petrochemical products are also formed in the chemical 
equilibrium. That is why the specific energy consumption in Table 4 is referred to all mentioned olefins. 
Because Naphtha is mainly used for the cracking process in Europe we also calculated a naphtha-
induced cost increase for producing the naphtha (stage 1), using the figures from Table 3. 

3.2.2 Chlor-alkali process 

The net production value for the joint production of chlorine and NaOH was estimated at 110 million 
Euros for 2003. For our CO2 price assumptions, production costs under full auctioning would thus 
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increase by 161 million Euros, or 146 % relative to net production value.  

Chlorine is a primary chemical on which two-thirds of the chemistry industry's turnover depends. 
Chlorine and caustic soda (sodium hydroxide, as it is technically called) are co-products that are 
produced in equal proportions from the electrolysis of brine. 1.75 t NaCl is needed per ton of chlorine 
(BREF, 2001). 

Three different electrolysis processes exist for manufacturing chlorine: the membrane process, the 
diaphragm process and the mercury-cell process. For environmental reasons, mercury-cell plants are 
currently phased out because of their mercury emissions. New plants are built employing the membrane 
process because this has the most economic capital and energy costs. To calculate the average energy 
demand, a mix of different production processes is assumed for 2003: 34 % use of membrane process, 
27 % mercury and 32 % diaphragm process with the remaining 7 % of chlorine produced from HCl 
electrolysis. Heat is necessary to concentrate the Sodium hydroxide to a 50 % solution, which is usual in 
trade. For 1 ton of chlorine 1.13 tons of NaOH is produced. Hydrogen as by-product of the electrolysis 
is not shown in Table 3 because it is often flared (R2H, 2008). The specific energy consumption is 
transferred to the chlorine production. 
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3.2.3 Separation of air into O2 and N2

The net production value for the joint production of oxygen and nitrogen together was estimated at 
933 million Euros for 2003. For our CO2 price assumptions, production costs under full auctioning 
would thus increase by 106 million Euros, or 11.4 % relative to net production value..  

Although adsorptive and membrane applications for air separation have been developed, most 
oxygen still comes from big cryogenic air separation plants. The purification and refrigeration of the 
air is followed by a distillation step. By-products are noble gases like Argon, Neon or Helium. 
Oxygen and Nitrogen are also used in other sectors outside the Chemical Industry, e.g. steel or glass 
production.  

3.2.4 Hydrogen 

The net production value for the joint production of hydrogen was estimated at 1,011 million Euros 
for 2003. For our CO2 price assumptions, production costs under full auctioning would thus increase 
by 48 million Euros, or 4.8 % relative to net production value.  

Hydrogen is used in various reactions in the whole organic and inorganic Chemical Industry. Most 
industrial hydrogen is produced by steam reforming of natural gas (Boustead, 2005). 

3.2.5 Aluminium oxide 

The net production value for the production of aluminium oxide was estimated at 145 million Euros 
for 2003. For our CO2 price assumptions, production costs under full auctioning would thus increase 
by 12.3 million Euros, or 8.5 % relative to net production value.  
 
The majority of Al2O3 is used for electrolysis in the aluminium production. For this function, the ore 
bauxite is purified in the Bayer process. In a first step, bauxite is converted to aluminium hydroxide 
Al(OH)3 by treating it with NaOH at 175 °C. The Al(OH)3 is dissolved as complex [Al(OH)4]- and 
the impurities are filtered away (red mud). After cooling, the Al(OH)3 precipitates and it is 
calcinated at 1050°C , which results in water free Al2O3. 

3.2.6 Soda ash 

The net production value for the production of Soda ash (sodium carbonate) was estimated at 176 
million Euros for 2003. For our CO2 price assumptions, production costs under full auctioning 
would thus increase by 24 million Euros, or 13.7 % relative to net production value. 

In the Solvay process, Soda ash is produced by first adding ammonia and then carbon dioxide into a 
saturated NaCl-solution.  
 
NH3+CO2 + NaCl + H2O # NaHCO3 + NH4Cl 
 
Through Calcination of the sodium hydrogencarbonate the Soda ash (Na2CO3) is produced:  
 
2 NaHCO3 # Na2CO3 + H2O + CO2. 
 
Carbon dioxide and the ammonia are then recycled: 
 
2NH4Cl + CaO # 2NH3 + H2O + CaCl2  
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The inputs into the Solvay process are brine and limestone, while calcium chloride is discarded as 
waste. The specific energy consumption depends on the purity and physical structure of the Soda 
ash.  

3.2.7 Methanol

The net production value for methanol was estimated at 199 million Euros for 2003. For our CO2 
price assumptions, production costs under full auctioning would thus increase by 11.9 million Euros, 
or 6.0 % relative to net production value. 
 
After ammonia, methanol is the next largest product made from synthesis gas. As is the case with 
ammonia, synthesis gas is mainly produced from natural gas because of the reasonable capital costs 
and energy consumption involved (Ullmann, 2008). In the frame of waste utilization such as, e.g. 
high vacuum distillation residues, the wastes are gasified to synthesis gas and converted into 
methanol.  
 
The most favourable method is a combination of steam reforming and partial oxidisation. In the 
latter, energy is released which would otherwise have to be supplied from outside the reaction zone 
in conventional reforming. Both processes can be controlled so that the best ratio for methanol 
production of hydrogen to carbon monoxide (about 2) can be selected. The formation of methanol 
from synthesis gas is exothermic: 
 
 2 H2 + CO #  H3COH  $H = -90.7 kJ/mol  
 
Globally, natural gas is the most commonly used raw material for producing methanol. In Germany, 
however, more than 50% of the feedstock for methanol is from distillation residues and heavy oils. 
Off-gas from acetylene production is also used. This is taken into account when calculating the net 
production value for methanol: Based on our assumptions, if natural gas were used to produce 
methanol in Germany, the high average gas price for industry here would result in methanol costing 
more to produce than its sales would generate. 

3.2.8 Ammonia

The net production value added for the production of ammonia was estimated at 348 million Euros 
for 2003. For our CO2 price assumptions, production costs under full auctioning would thus increase 
by 28.9 million Euros, or 8.3 % relative to net production value added.  
 
About 1.4 % of the world consumption of fossil energy (not including combustion of wood) goes 
into the production of ammonia. In developing countries, ammonia is generally one of the first 
products of industrialization. 83 % of world nitrogen consumption is for fertilizers, so it can be taken 
as a measure of fertilizer production. Ammonia may be applied as a gas or converted to other 
chemical forms such as urea and applied either in granular form or in solution. Ammonia is also 
formed as a by-product in coking plants, but the amount produced is less than 1 per cent. Ammonia 
is produced by the Haber-Bosch method in 3 steps (Ullmann, 2008): 

1. Production of a mixture of H2, CO, N2 
2. Conversion of CO to CO2 and isolation of the CO2 from the process gas 
3. Conversion of H2 and N2 to NH3 

The first stage is the most energy-intensive. The hydrogen required for making ammonia results 
principally from the partial oxidation or steam reforming of hydrocarbons using steam and catalytic 
converters. This is followed by the isolation of carbon monoxide by converting and rinsing or 
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absorbing the carbon dioxide formed. Finally, the exothermic conversion of nitrogen and hydrogen 
to ammonia takes place: 
 
 3 H2 + N2 # 2 NH3   $H = - 45,9 kJ/Mol 
 
Some ammonia production is combined with urea production, in which case the carbon dioxide can 
be reused: 
 
 2 NH3 + CO2 # CO(NH2)2 + H2O 
 
In other processes, the production of ammonia and methanol is combined. An air separation unit 
supplies the required nitrogen and the oxygen obtained is used to produce methanol synthesis gas 
(Arpe, 2007). 
The specific energy consumption of the process depends on the feedstock used. The lowest 
consumption is achieved with the use of natural gas, the highest consumption results from 
gasification of coal (Ullmann, 2008).  
 

3.2.9 Calcium Carbide 

The net production value for the production of calcium carbide was estimated at 18 million Euros for 
2003. For our CO2 price assumptions, production costs under full auctioning would thus increase by 
8.6 million Euros, or 46.3 % relative to the net production value.  
 
Calcium carbide is produced with an electric arc furnace loaded with a mixture of lime and coke at 
2000 °C:  
 
CaO + 3C j CaC2 + CO.  
 
Calcium carbide can be converted at high temperature to calcium cyanamide, which is used as 
fertilizer: CaC2 + N2 j CaCN2 + C  
 

3.2.10 Acetylene

The net production value for the production of acetylene was estimated at 487 million Euros for 
2003. For our CO2 price assumptions, production costs under full auctioning would thus increase by 
19.5 million Euros, or 4.0 % relative to net production value..  
 
The relatively low effect of CO2 pricing on the production of acetylene is an effect of the high price 
of this gaseous chemical. Because acetylene tends towards spontaneous decomposition, it is sold in 
special gas cylinders. Huge amounts of acetylene is  sold in bundles of gas cylinders, which results 
in the price of 5,000 Euro per ton, see Table 4.  
 
Acetylene can be produced from calcium carbide:  
 
CaC2 + H2O j C2H2 + CaO.  
 
It is also produced directly from hydrocarbons, in a process that requires high temperatures and very 
short reaction times. In Germany this is technically realised in combustion (BASF process) or in 
electro-thermic processes (Hüls Arc Process).  
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3.2.11 Aromatics 

The net production value for the production of benzene, toluene and xylene was estimated at 565 
million Euros for 2003. For our CO2 price assumptions, production costs under full auctioning 
would thus increase by 17.9 million Euros, or 3.2 % relative to net production value.  
 
The specific energy demand for the aromatic compounds is relatively low, because they are mainly 
separated by extraction or extractive distillation from aromatic rich compounds, like e.g. pyrolysis 
gasoline or reformate. Some special processes are used to transform an aromatic compound into 
another, e.g. hydrodealkylation to produce benzene from toluene.  
 
3.3 Example for Stage 3 Substances: Polyolefines 
The net production value for the production of polyethylene was estimated at 204 million Euros for 
2003. For our CO2 price assumptions, production costs under full auctioning would thus increase by 
32 million Euros, or 2.6 % relative to net production value.. Based on Arpe (2007) we assume that 
the following shares of primary products are used as input factors for polyethylene, polypropylene 
and PVCs. 
 

Ethylene Propylene Cl2
Polyethylene 50 % - -

Polypropylene - 42 % -

PVC 14 % - 36%
 

Table 5. Share of ethylene, propylene and chlorine for polyolefines in Germany (Arpe, 2007)  
 
In addition to the direct emissions from the production of polyethylene, it is assumed, that the 
additional costs from stage 2 are passed over to the Polyolefine producers. 
 
In Table 6 the cost increase as sum of stage 2 and 3 is described. 

Gross 
productio
n value 

Net
prod
uctio

n
valu

e

Specific energy 
consumption Cost increase [%] 

Stage 2 

Average
foreign

trade price 
[Euro/t]

Quantity
[1,000
tons]

[million Euro] Fuel
[GJ/t]

electricity
[kWh/t] fuel elec.

Fuel
induced

electricity 
induced Sum

Polyethy
lene 753 2,051 1,253 204 -1.6 930 0.7 0.2 0.0 4.6 5.5

Polypro
pylene 777 1,664 1,293 467 9.7 600 1.6 0.1 1.2 2.5 5.3

PVC 616 1,524 939 375 2.5 403 2.2 6.2 5.0 1.7 20.4

Table 6. Figures for the polyolefines 

3.4 Stage 4: the sub-branches of the Chemical Industry 
Using the same methodology, it is also possible to calculate the cost increase for entire sub-sectors 
rather than individual products of the chemical industry, see Table 7. 
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Specific energy 
consumption Cost increase [%] Net

producti
on value
[million
Euro]

Fuel
[PJ /million 
Euro]

Electricity 
[PJ /million 
Euro]

Fuel
induced

Electricity 
induced Sum

24.1 Basic chemicals 30,640 6,795.9 5,000.0 1.2 1.9 3.1

24.2 Manufacture of pesticides and 
other agro-chemicals 1,493 340.7 361.7 0.1 0.1 0.2

24.3 Manufacture of paints, varnishes, 
coatings, inks etc. 4,926 432.4 618.6 0.1 0.2 0.3

24.4 Manufacture of pharmaceuticals 19,669 464.5 381.4 0.1 0.1 0.2

24.5 Manufacture of soap, detergents, 
cleaning, polishing 7,282 787.8 622.8 0.2 0.1 0.4

24.6 Manufacture of other chemical 
products 5,378 1,247.0 1,122.1 0.3 0.4 0.6

24.70 Manufacture of man-made 
fibres 1,629 5,390.9 3,858.3 1.1 1.5 2.4

24 Chemical Industry 71.016 3,396.8 2,550.7 0.6 0.5 1.2

Table 7. Figures for the Chemical Industry and the sub-branches 
 
Although the cost increase is moderate for most sub-branches, it must be considered that in special 
cases the increase for a producer might be higher. The intra-sectoral trade is very high in the 
Chemical Industry, the corresponding figure from the German Input-Output table is 1.54, e.g. for 1 
Euro produced in the sector an economic activity of 1.54 Euros took place in the Chemical sector 
(Destatis, 2007b). This activity is included implicitly in the NPV values in Table 7 , but it shows that 
a company with an inefficient production chain can be more deeply affected than the average firm.  

4. Summary of results and interpretation 

The results for the different stages are shown in the following figures 2 to 6. The analysis 
complements other work, e.g. (Graichen et al, 2008) by providing a higher resolution of the impact 
on individual products. Figure 2 shows that for the most basic chemicals (stage 2 of the production 
chain) production cost increases relative to net production value are low. 

119



Estimation of Carbon Costs in the Chemical Sector 
Marscheider-Weidemann and Neuhoff

14

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

50%

Ethy
len

e

Prop
yle

ne

Buta
die

ne

Buty
len

e

Arom
ati

cs

Cl2/
NaO

H

Hyd
rog

en
O2/N

2
Al2O

3
Sod

a

Meth
an

ol

Ammon
ia

Calc
ium

 C
arb

ide

Ace
tyl

en
e

0

200

400

600

800

1.000

1.200

fuel induced
indrect cost
(Stage1)

electricity
induced
indirect cost

fuel induced
direct cost

- Net Production Value  (million Euros)Net Production Value at Stake

140%

Marscheider-Weidemann and Neuhoff
Climate Strategies 2008

Figure 2. Results for the Stage 2 of basic chemical 
 

Only for very low cost basic chemicals like chlorine (Cl2/NaOH), soda or carbide is the cost increase 
high relative to the value added. Figure 3 illustrates the reason for this, using the example of 
Chlorine, by showing the shares of production costs for chlorine and sodium hydroxide. 

43

169

7

29

cost of salt
cost of electricity
cost of  fuel
revenue

 

Figure 3. Share of costs for the production of chlorine and NaOH 

The price for 1 t of chlorine and the corresponding NaOH by-product is approximately 250 Euro. 
Taking into account the average electricity price for energy intensive industry in Germany for 2003, 
0.0579 Euro/kWh (BMWi, 2007), this cost segment amounts to 60 % of the price. The cost of brine 
contributes another 17 % (Lindley, 1997). The carbon dioxide certificates for the electricity will cost 
80 Euro, which would exceed the net-revenue of 29 Euro if chlorine prices were to stay constant. 
This is a rough estimation, of course chlor-alkali electrolysis might have lower electricity costs than 
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the average industry customer and some of the chlorine companies will produce higher value 
products like KOH or alcoholates instead of NaOH (Rothert, 2005). 

Transport of Chlorine is costly and dangerous; hence it is very likely that increased Chlorine 
production cost will be passed on to European Chlorine prices, resulting in price increases of about 
16%. As Chlorine is mainly used as an input factor for subsequent stages of chemical production, the 
impact of this price increase for the subsequent production stages was analysed. 

While elemental chlorine is indeed dangerous and difficult to transport, some of its downstream 
products are not. Chlorine is in practice largely traded within the downstream products, for example 
PVC. Therefore we analysed stage 3 of the value chain. Thus we analyse for carbon intensive 
products, carbon cost increases from stage 2 and three are high relative to net production value 
during these two production stages.  
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Figure 4. Results for the Stage 3 for selected carbon intensive products 

To allow for a better evaluation of how significant the cost increase for these substances is, Figure 5 
depicts the same total cost increase for these substances relative to the international sales price in the 
years 2003 and 2006. This puts the change of costs in perspective relative to the variations of sales 
price observed in recent years and suggests that the overall level of cost increase is even for the most 
carbon intensive chemicals relatively low. 
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Figure 5. Incremental costs for polyethylene relative to market prices in 2003 and 2006. 

Finally, we are interested in exploring the cost impact at the level of the aggregate chemical 
industry. Figure 6 illustrates the overall cost increase for basic chemicals, which is the highest of all 
sub-sectors and therefore motivated the investigation of the specific product categories. For other 
sub-sectors of the chemical industry potential cost increase is smaller relative to overall production 
value.  
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Figure 6. Results for Stage 4 – the level of industry sub-sectors

5. Conclusion

Most of the analysis of leakage concerns for chemical sectors takes an aggregate perspective on the 
chemical industry, or only separates between organic and inorganic activities (Hourcade e.a. 2008, 
Graichen e.a. 2008, WRI 2008, CE Delft 2008). At this level of aggregation the cost impact from 

122



Estimation of Carbon Costs in the Chemical Sector 
Marscheider-Weidemann and Neuhoff

17

carbon pricing is typically limited. This contrasts with some specific examples that are quoted, for 
example looking at Chlorine.  

By expanding the analysis of the carbon intensity of production of individual chemicals to cover a 
wider set of substances, this paper shows that the concern about cost increases is focused on a few 
chemical. Among basic chemicals, cost increases relative to net production value are high for 
calcium carbide and would if the analysis is confirmed, warrant significant concerns for leakage. 
Costs increases are also significant for Cl2 and O2. However, for both gases the transport costs and in 
the case of Cl2 transport risks will result in continued local production. Al2O3, Soda and Ammonia 
(basic fertilizer) also show significant cost increases relative to value added. Further analysis, 
including the ratio of capital to fixed costs, planned capacity expansion and required reinvestment, 
transport costs, and specific qualities provided for further production process steps are required to 
judge whether this warrants leakage concerns.  

In the analysis of the third stage of chemical production processes, we therefore judged as to whether 
potential cost increases in preceding production stages could result in relocation of the joint second 
and third stage of production. For this analysis we focused on processes that are energy and carbon 
intensive and/or have high shares of cost resulting from carbon intensive input factors. Significant 
cost increases relative to net production value exist in this case for polyethylene (5.5 %), 
polypropylene (5.3 %) and PVC (15%) at 20 Euro/t CO2. It is unclear how big this effect plays out – 
if the value added is for example measured relative to the product price, then cost increases are only 
Polyethylene (2.3 %), polypropylene (6.9 %) and PVCs (7.3 %) for 2003. Further analysis is 
required to assess whether this warrant concerns for leakage of production of the respective 
chemicals.  

Such a subsequent analysis would have to assess the relative importance of fixed costs to variable 
costs of operation. With high fixed costs, as for example associated with steam crackers, leakage 
concerns emerge at times when steam-cracker capacity would have to be expanded, and could in this 
case be addressed with targeted subsidies. Who will bear the additional costs is also a somewhat 
open question. Will marginal carbon costs from NAFTA production be passed on to the chemical 
industry, or will NAFTA prices remain at international level and refineries bear the additional costs? 
Similar questions have emerged in the REACH process, that requires testing of all substances for 
human health impact and thus creates extra costs that can potentially be of significance for 
substances produced in small quantities (e.g. not the energy intensive basic chemicals).  

Further factors also need to be considered. For example for PVC much of the cost increase can be 
attributed to Chlorine production. As the marine environmental protection commissions, PARCOM 
and HELCOM requires a replacement of the mercury process, ongoing investment in new capacity is 
required for Chlorine production. This not only improves the energy efficiency and thus reduces the 
exposure to carbon costs, but also provides an opportunity for state aid support to cover some of the 
costs of upgrading Chlorine production.  

We hope that this analysis of the impact of carbon pricing on the chemical industry can support the 
analysis and discussion of leakage concerns to identify production processes at risk of leakage. The 
process specific analysis can then be used to determine whether leakage is associated with decisions 
on investment / reinvestment, operation or closure of a facility. This is the basis for the subsequent 
selection of a suitable instrument to address leakage, including state aid, free allowance allocation or 
internationally cooperation on border adjustment. The detailed understanding of the process will 
then help to understand the trade-offs associated with the different instruments so as to find the least 
distorting way to tackle leakage together with the chemical industry.  
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The U.S. Congress is in the midst of a debate 
on regulating greenhouse gas emissions. The 
Waxman-Markey bill was passed by the House 
of Representatives on June 26, 2009, and the 
Senate is likely to probe even more extensively the 
appropriate design and implications of a system to 
regulate emissions. Europe has accumulated a rich 
experience with designing and implementing a cap-
and-trade program, and U.S. policymakers have an 
opportunity to look at this experience on key issues 
that continue to challenge consensus. Foremost 
amongst these are issues surrounding allocation of 
emissions permits, costs, and competitiveness. 

This report examines the experience of the 
European Union’s Emission Trading System (EU 
ETS) and suggests key lessons relevant to current 
U.S. debates, with associated recommendations, as 
follows:

1. Emissions trading works 

MIT estimates that the EU ETS has cut 
European emissions by 120–300 million metric 
tonnes of carbon dioxide (MtCO2) during its 
first, highly imperfect phase—up to 5 percent 
of emissions from the covered sectors, despite 
excessive allocations of emissions allowances. It 
captured private sector attention like no other 
climate initiative, and its rapid introduction 
and impact contrasted with a decade of dispute 
over (failed) attempts to introduce a European 
carbon tax. 

Recommendation: Develop an emissions 
trading system that learns from and improves 
upon the EU experience. 

2. Everyone will learn 

  Cutting carbon is a complex business subject 
to heavy lobbying; not all analysis, and not all 
design choices, will be right at the beginning. 
Not only government but also industry and 

other participants will learn in ways that enable 
the system to be improved over time. The EU 
ETS has benefited enormously from its design 
as a series of phases, each of which has allowed 
improvements on the previous one, particularly 
concerning scope and allocation. 

Recommendation: Build in a capacity to 
strengthen the system if and as experience 
supports this.

3. Prices can be volatile and affected by 
numerous unforeseen factors, which to date 
have reduced prices below expectations

  EU ETS prices have been quite volatile and after 
initial peaks have been lower than expected. 
This was partly due to incomplete data and 
intrinsic problems in emission projections. 
Other direct policies, on energy efficiency and 
renewable energies, also reduced the CO2 price. 
While this means it costs less than projected, 
beyond a certain point the lower-than-expected 
price reduces incentives for low-carbon 
innovation and investments. Debate continues 
about whether improved data and the use of 
“banking” will bring sufficient stability to the 
market to boost investor confidence.

Recommendation: Consider carefully the 
lessons from the EU experience on price 
volatility around unavoidable uncertainties 
in emission projections, the contribution of 
other policies, and systematic tendencies to 
underestimate the abatement and innovation 
responses.

4. GDP impacts are small

  Thus far, the EU ETS has been able to 
achieve its environmental objectives at costs 
significantly below those projected, a small 
fraction of 1 percent of EU gross domestic 
product (GDP). Moreover, if auction revenue 
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is used effectively to reduce distortionary taxes 
and to fund low-carbon investments, the cost 
impact on the economy can be eliminated or 
even create positive economic impact.

Recommendation: Don’t let concerns 
about macroeconomic impacts dictate the 
environmental targets. Economic impacts have 
been consistently less than projected.

5. Industry can profit

Emissions trading does not inevitably impose 
net costs on industry. Indeed, despite initially 
opposing the EU ETS, all participating 
industrial sectors in Europe have in aggregate 
profited from its operation to date—perhaps 
excessively. Whether or not a sector profits, 
loses, or is neutral depends upon design 
choices, particularly around allocation (see 
Recommendation 7). 

Recommendation: Resist inevitable pressures 
from industry to maximize free allocation, 
but engage companies more constructively 
in designing and understanding the full 
implications of the system. 

6. International competitiveness impacts are 
limited to a small number of industry sectors

For most manufacturing sectors, cost 
differentials due to labor and other inputs 
far outweigh those induced by international 
differences in the cost of carbon. The cost 
uncertainty induced by emissions trading is 
correspondingly very small compared to those 
arising from, for example, fluctuating exchange 
rates and energy costs. As a result, most 
sectors can accommodate carbon costs without 
significant impacts to their profits, sales, or 
competitiveness. However, a handful of carbon-
intensive industrial activities face genuine 

competitiveness concerns, often very specific to 
their sectorial characteristics.

Recommendation: Concerns about 
competitiveness impacts should focus on a 
few potentially exposed industries. For these, 
tailored solutions should be pursued.

7. Free allocation introduces risks of windfall 
profits

Although political reality, driven by 
distributional or competitiveness concerns, 
requires some free allocation, it comes at a real 
economic cost. Some economic inefficiencies 
can be avoided by basing allocations on 
historical data or benchmarks, but this can 
generate windfall profits and may not prevent 
international leakage. 

Recommendation: Design to minimize 
net impacts on the aggregate profitability 
of incumbent sectors, while boosting the 
profitability of cleaner technologies and 
innovators. Consider possible parallels between 
electricity production and upstream allocation 
to refineries.

8. Free allocation can also degrade program 
efficiency 

In contrast to allocations based on historical 
data, output-based allocation or compensation 
makes the opposite political trade-off: reducing 
windfall profits and protecting production 
levels, but at the cost of further reduced 
efficiency. EU policymakers consistently 
rejected industrial pressures for output-based 
allocation or rebates on a mix of practical, 
environmental, and efficiency grounds. 

Recommendation: A balance between absolute 
and output-based free allocation should strive 
to minimize economic distortions as well as 
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windfall profits. The balance between these 
two negatives should reflect each sector’s 
ability to pass through prices, its exposure 
to international leakage, and its potential 
for emissions abatement through radical 
innovation, product substitution, or demand 
reduction.

9. There is a compelling economic rationale to 
maximize auctioning

Auctioning ensures that price signals remain 
intact to drive efficient corporate and private 
decisions on consumption, innovation, and 
low-carbon investment. It also provides 
revenues that could be used for public goals—
such as low-carbon technology development, 
to help compensate consumers as carbon costs 
start to be reflected in product prices, and/
or for international programs for technology 
transfers or economic assistance for adaptation.

Recommendation: Maximize auctioning.

10. Unilateral border adjustments may be a 
politically appealing way to respond to 
domestic pressures from special economic 
interests, but they risk serious problems in 
the international trading system

The possibility of adopting border adjustments 
has been widely discussed in Europe, but so 
far resisted. Although they appeal to particular 
industries and associated interests, they risk 
being abused as disguised trade protectionism. 
This provokes correspondingly strong 

suspicions that could disrupt multilateral trade 
agreements. Some types of border adjustments 
under discussion would not prevent emissions 
leakage, which should be the principal criteria 
for their use. International agreements 
including mitigation commitments and 
multilateral trade rules have the potential to 
be more effective and equitable while limiting 
international fallout.

Recommendation: Negotiate multilateral 
arrangements to contain or structure the use of 
border adjustments, focused upon minimizing 
emissions leakage, as and when specific 
problems can be demonstrated.

These are ten key recommendations from the 
evolution of the EU ETS. At the same time, 
there are important areas in which the EU 
ETS experience cannot offer guidance to U.S. 
policymakers. For example, the EU ETS focuses 
upon regulating at point of emissions from well-
monitored sources, meaning that it cannot offer 
direct insight into the consequences of broadening 
the system “upstream” to cap the carbon in oil and 
gas flowing into the economy (though possible 
parallels with capping the carbon going into 
electricity production should be considered). The 
EU has no parallel to the U.S. proposal to allocate 
a proportion of electricity-related allowances to 
distribution companies, and its rejection of output-
based compensation means EU experience cannot 
directly illuminate the consequences of that choice. 
Perhaps in its fourth phase (post-2020), the EU ETS 
will in turn be able to learn from U.S. experience in 
these areas.
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Preface 

The idea of using emissions trading to cap and cut greenhouse gas emissions is becoming 
widespread. The Obama Administration is rapidly developing a domestic US programme, 
hard on the heels of concrete Australian and Canadian plans. There are pilot systems in Japan 
and Korea, and some developing countries are beginning to consider the idea. 

A natural progression is to consider linking such systems, so that one system’s trading units can 
be used, directly or indirectly, in another. Such inter-system trading would enlarge the carbon 
market by connecting otherwise isolated domestic systems, include more participants with more 
diverse sources and abatement options, and thereby improve market liquidity and efficiency. 

Given these apparent benefits, linking is emerging as a major policy goal: the EU aims for  
an interlinked OECD market by 2015 leading on to a global carbon market. Indeed, linking 
appears to be such a simple and unambiguously sensible idea that one is tempted to ask, 
’what’s the problem?’

This study charts both the attractions and the problems. It emerges that there are quite 
formidable obstacles. These reflect numerous differences in national and regional 
circumstances, and in resulting designs and levels of ambition as detailed in this report. 
Government and business need to be prepared for a long transition, which will not provide 
’quick fixes’.

The challenge is not so much to ’link’ systems, as to ensure that emergent systems are 
designed in such a way that linking becomes possible: systems must be ’designed to dock’. 
The study thus emerges with a paradox: linking is likely to be slower than many hope,  
and yet it is more urgent to consider it now in the design of emergent systems, lest design 
differences start to pose insuperable obstacles further down the track. 

The study is built in particular upon our earlier work on design of the EU Emission Trading 
System, and on the Global Carbon Mechanisms (see inside back cover for a list of publications). 
Like some of these earlier publications, it is based upon research carried out by the 
international research organisation Climate Strategies, whose project on linking convened 
experts in each of the major countries concerned. However, this report represents the 
independent conclusions and observations of the Carbon Trust. 

James Wilde 
Director of Insights, Carbon Trust

Michael Grubb 
Chief Economist, Carbon Trust

Tom Brewer 
Research Director, Climate Strategies

August 2009
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Linking: a solution with many 
benefits…
Linking these systems would in theory have many 
benefits, potentially including greater stability and 
predictability, higher economic efficiency, and reduced 
potential for competitiveness distortions; it would also 
greatly reduce the complexity for multinational companies 
in managing differences between systems. The EU has 
expressed a desire to establish, though linking, an  
OECD-wide carbon trading market by 2015 and to  
extend this to other developing country emitters by 2020. 

…but it will be difficult 
However, there are many serious obstacles to linking  
in practice: 

Linking systems with differing overall levels of 
ambition could tend to violate the politically 
negotiated objectives underlying each of the linked 
systems, and place key influences on pricing outside 
the political control of any specific national authority: 
one example, indicating the potential price and 
abatement impact of linking the EU ETS to an 
emergent US system is illustrated in Chart 1. If not 
carefully managed, linking systems with significant 
price differences could cause major funding flows to 
other regions which may be politically unacceptable. 
In the case of emerging systems, this risk could be 
mitigated by waiting for systems to go through a 
learning phase and reach equivalent levels of 
ambition and stability to more established systems.

Different enforcement provisions between  
systems may erode confidence in the markets 
emerging from linking or otherwise reduce the 
stringency of enforcement in one region to levels  
it considers unacceptable.

Differences in the kinds and scale of offset credits that 
are considered acceptable may create large barriers, 
if systems that have been designed to focus mainly 
on domestic efforts, or to preclude offset investments 
that are considered politically or institutionally 
problematic (such as the exclusion of nuclear or 
forestry credits in the EU ETS), are linked to systems 
that are much more open to offsets.

Linking systems with absolute to intensity-based 
allocation (allowances allocated in proportion to 
industrial production) introduces many technical 
complexities and means that different sectors would 
face different carbon cost structures even at the same 
carbon price.

Linking to systems with cost containment measures 
(such as price ceilings) would tend to act on all  
the linked systems, in the case of a price ceiling  
with resources flowing to the region with the lowest  
price ceiling.

An initial decision to link has profound long-term 
implications for governance, since through linking, 
each system would also be exposed to decisions 
taken by its partners about further changes, 
development, links or other expansion through 
multiple chains of connections. When systems 
commit to linking it should be recognised that future 
decisions on further development of the system 
should be taken jointly or with full discussion.

Systems currently being developed around the world do 
differ radically in several of these characteristics, and this 
will pose serious obstacles to linking. The underlying 
challenge is not just to link, but rather to facilitate 
sufficient common elements that it becomes both 
technically possible and politically acceptable to ‘dock’ 
systems together. At present there is little sign of this and 
system designs are proceeding largely independently.

Executive summary 
Emission trading systems are under development in many parts of the 
industrialised world, and under consideration more widely still. If all these  
plans proceed as independent systems, investments in different industrialised 
countries will face different regulatory structures, coverage and carbon prices, 
with ongoing uncertainties about how each system will be developed and 
influenced by others.
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These factors will make it hard to establish extensive 
links within the next five to 10 years. Consequently, 
businesses may face an extended period with multiple 
trading systems of increasing regulatory complexity and 
uncertainty:

The diverse array of separate emissions trading 
systems will lead to higher compliance costs for 
business compared to full linking among all systems.

Business leaders should be prepared for carbon price 
differences between systems and differing cost 
containment measures, as well as differences in the 
allocation rules, strictness of emissions caps and  
core design features of different systems.

Multinational companies will also need to become 
more informed about the idiosyncrasies of individual 
systems in order to be able to plan and act 
strategically, for instance when considering the 
impacts of trading systems on plant location and 
operational issues.

Business lobbying in different regions is one of the 
factors driving differences in emerging design features; 
multinational companies should review the consistency 
of their positions in different parts of the world in order to 
assist the process of linking, given that it is ultimately in 
businesses’ long-term interest to achieve a single, stable, 
lowest-cost carbon price.

Governments for their part need to consider urgently the 
implication of currently preferred designs for the ability 
to link systems in the future. With the design of the US 
Waxman-Markey bill, the Australian system and others 
still being developed, and the possibility of aspects of the 
EU ETS being reviewed post-Copenhagen, there is a need 
for more consultation between regions. Particular areas 
of focus could be in the level of ambition of systems, 
approach to offsets and cost containment design.

A new international climate change agreement, reached  
at Copenhagen or elsewhere in the next few years, could 
improve the prospects for linking domestic systems by 
embodying or fostering a more comparable degree of 
effort and clarifying some common rules and procedures 
(for example, around offsets). But such an agreement is not 
essential to linking domestic schemes, nor can it ensure 
that a global carbon market does emerge. It could take 
many years – potentially decades – for such an agreement 
to be translated into a truly global carbon market.
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Chart 1 Illustrative impact of linking on price and abatement 

* This is an illustrative example of price impact only. Obviously, if starting prices were reversed (EU ETS prices lower than US) then the price impacts  
of linking would be similarly reversed.
Source: Climate Strategies.
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Global Carbon Mechanisms Annex II: Emissions and 
demand projections to 2020 

1. Introduction 

Projections of Greenhouse Gas (GHG) Emissions up to and beyond 2012 are vital in 
analysing the efficacy of current mitigation efforts and the future efforts required for 
compliance with existing emissions commitments. Projections beyond 2012 are 
required in order to inform the Post-Kyoto framework as to business as usual 
estimates and feasible targets.   

Emissions projections can also help to inform the future trajectory of carbon prices as 
they determine the likely demand in the European Union (EU) Emissions Trading 
Scheme (ETS) and also demand for the Kyoto Mechanisms (Clean Development 
Mechanism (CDM) and Joint Implementation (JI)).   

Despite their importance there have been relatively few, independent, robust estimates 
for many areas covered by the Kyoto Protocol. Geographical coverage varies; while 
the EU-15 and to a lesser extent the EU-27, has been modelled extensively, there are 
few studies of countries such as Ukraine and Russia; yet it is these countries with their 
large surpluses under the Kyoto Protocol that could determine global compliance with 
the treaty, and the future trajectory of carbon prices. There has also been relatively 
little independent modelling of emissions within the EU ETS, despite its importance 
to both compliance with Kyoto targets and future carbon prices.

Emission projections are based on economy or sector modelling and are thus 
dependent on estimating the future based on historical trends. This requires that 
historical relationships hold into the future and that key exogenous assumptions are 
up-to-date and accurate. This requires that projections are regularly updated to take 
into account the ever-changing wider economy. This is especially relevant in 2008 
during which there has been a rapid growth in energy prices, and also the start of 
effects of the credit crunch on the real economy. 1

This note outlines a body of work compiled in order to inform a recent Carbon Trust 
Report examining Global Carbon Mechanisms.2 It builds on modelling by Cambridge 
Econometrics commissioned by the Carbon Trust and a survey of emission 
projections and data for the areas beyond the scope of the Cambridge Econometrics 
analysis.3 It highlights estimates of emissions in relation to Kyoto targets and ETS 
caps up to 2012 for the EU-15, the new member states of the EU, Japan, and the other 
Annex 1 countries, and also highlights work on projections beyond 2012 for the EU 
ETS and gaps where future work is required. 

1 Subsequent to the analysis there has been a rapid reduction in oil prices down to approximately 
$50/barrel.  This now implies that Scenario 1 in the modelling is probably the most realistic of the 
scenarios in terms of energy prices. 
2 Carbon Trust (2008), Global Carbon Mechanisms : Emerging  lessons and implications 
3 Cambridge Econometrics (2008), Updated European Emission Projections: A final report for the 
Carbon Trust, 11 November 2008 
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2. Methodology 

The analysis by Cambridge Econometrics was based upon the modelling framework 
of their Energy-Environment-Economy Model for Europe (E3ME). This is a large-
scale econometric model with detailed sectoral composition (42 sectors). The model 
comprises: 

! Accounting balances for commodities from input-output tables, for energy 
carriers from energy balances and for institutional incomes and expenditures 
from the national accounts; 

! Environmental emission flows; 
! 29 sets of time series equations, including aggregate energy demand and fuel 

substitution equations. 

The model requires a number of key exogenous inputs: 

! Activities outside E3ME’s geographical scope such as world growth rates and 
inflation; 

! Demographics (eg population stocks and flows);
! Primary energy supplies from EU sources (ie oil, coal and gas output, but not 

imports) 
! Activities of government such as tax rates, interest rates and exchange rates. 

Data for the model is drawn from international data from Eurostat national accounts, 
the OECD Stan database, DG Ecfin’s AMECO database, and IEA data. 

This modelling framework was used to produce projections under a baseline and three 
scenarios. The baseline scenario was calibrated to be consistent with the projections 
presented in European Energy and Transport Trends to 2030 – Update 2007 
(European Commission DG Tren 2008).4 For consistency the same fuel and ETS 
allowance prices were assumed (See Table 1).  

TABLE 1: BASELINE PRICES, REAL TERMS 
    

2010 2020 2030 
Oil ($/boe) 54.5 61.1 62.8
Coal ($/boe) 13.7 14.7 14.9
ETS allowance (k/tCO2) 20.0 22.0 24.0
    

Note(s) : All prices are in 2005 constant base. 

Source(s) : European Commission (DG TREN, 2008). 

Source: Cambridge Econometrics 2008  

Three further scenarios were also produced in order to model the rapid changes in 
energy prices during 2008, and the start of a possible future growth slowdown. It 
should be noted that the modelling did not otherwise take into account any adverse 

4 European Commission, DG Tren (2008), European Energy and Transport Trends to 2030 – Update 
2007 Available at http://www.energy.eu/publications/KOAC07001ENC_002.pdf 
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additional economic impacts resulting from the global credit crunch, as in October 
2008, when the modelling was undertaken, these were still highly uncertain. 

The three scenarios modelled were: 

Scenario 1: 2008 Update 
A scenario taking into account energy prices in the first nine months of 2008, and a 
reduced growth rate for 2008. The following were assumed: 

! EU-27 GDP growth is fixed at 1.4%; 
! Oil and gas increase by 57% compared to 2007. Oil reaches an average of 

$112.5pb. The price of both commodities reverts back to baseline post 2008. 
! Coal prices increase by 100% in 2008 5, but beyond 2008 revert back to 

baseline values as shown in Table 1. 

Scenario 2: A permanent increase in energy prices 
This scenario builds on Scenario 1 by utilising the same updated data for 2008 but 
assuming an oil price close to $100pb in 2008 prices throughout the forecast period.  
All other external variables such as US growth and inflation are unchanged. 

Scenario 3: A slowdown in GDP growth 
This scenario builds on Scenario 2 by reducing GDP growth projections for the 
forecast period. GDP growth is reduced to 1% pa over 2009-2012 and thereafter 
resumes at 2% after 2012.  This was not an attempt to model the effects of the credit 
crunch, which may be much more severe in the short term. 

For the baseline and all three scenarios, ETS emissions up to 2020 were estimated 
along with average total emissions for all EU member countries for the period 2008-
12. In addition estimates of Non-ETS emissions over the Kyoto target were also 
produced.6 These were produced from overall GHG Emissions estimates, assuming 
that the ETS was fully compliant with its cap. 

3. EU-ETS, EU-15 and Japanese emissions up to 2012 

Cambridge Econometrics’ modelling produced estimates of both ETS projected 
emissions from 2010 to 2020, under the baseline and scenarios and also average total 
emissions for 2008-12 in EU member states.   

For the period up to 2012 in the baseline and in all three scenarios Cambridge 
Econometrics analysis predicts that the ETS sector emissions will be below its cap at 
a carbon price of k20/tCO2. The scale of this surplus extends from 155MtCO2 in total 
from 2010-12, with a peak surplus of 69Mt in 2010, in the baseline scenario, to 360Mt 
in total from 2010-12 with a peak surplus of 129Mt in 2012, in Scenario 3. In 
Scenario 1, (which is increasingly looking the most plausible of all the Scenarios, in 

5 This is a rough estimate as it was not possible to obtain exact figures for coal prices in the time 
available and coal prices in any case can vary by users between countries, due, for example, to 
transport costs. 
6  The Kyoto targets were based upon the base year data, available at the start of the analysis. 
Subsequently base year data has been revised, although the majority of the revisions are minor. 
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terms of fuel prices) the total surplus from 2010-12 was estimated at 195Mt, with a 
peak surplus in 2010 of 79Mt.

The implications of this is that, with a Carbon price of k20/tCO2 the ETS will be in 
surplus, implying that a Carbon price of k20t/CO2 is unsustainable and that overall 
there will be little demand from the ETS for project credits from external sources such 
as the CDM and JI. There may be some demand from individual firms but likely to be 
little overall, without a dramatic drop in the Carbon price, and a large response from 
firms, as discussed below. 

Cambridge Econometrics also estimates annual average GHG emissions for EU 
member states for 2008-12. This allowed a calculation of Non-ETS emissions over 
the Kyoto target (assuming that the ETS met its cap).  In the baseline this figure for 
the EU-15 was 252 MtCO2e, implying a total deficit up to 2012 of 1258 Mt  In 
Scenario 1, this deficit fell to 204 Mt annually or 1018 Mt overall. In Scenario 3 this 
deficit reduced to 107 Mt annually or 534 Mt annually. 

This deficit implies that some purchasing of project credits or other allowances will 
be necessary for the EU-15 overall to comply with their Kyoto targets. 

Germany, Spain and Italy are the countries for whom the largest inflow of emission 
credits will be necessary, with annual average deficits of 76, 52 and 38MtCO2e
respectively in Scenario 1. The UK is the only country that has a surplus in both the 
baseline and all three scenarios, with projected annual average emissions of 77Mt 
below it’s baseline in Scenario 1. Sustained high energy prices and lower growth in 
Scenario 3 cause France and Sweden to move towards surpluses compared to deficits 
in the baseline scenario. 

-200.00

-150.00

-100.00

-50.00

0.00

50.00

100.00

Be
lg

iu
m

   
  (

BE
) 

D
en

m
ar

k 
   

 (D
K)

 
G

er
m

an
y 

   
 (D

E)
 

G
re

ec
e 

   
  (

EL
) 

Sp
ai

n 
   

   
(E

S)
 

Fr
an

ce
   

   
(F

R
) 

Ire
la

nd
   

  (
IE

) 
Ita

ly
   

   
 (I

T)
 

Lu
xe

m
bo

ur
g 

 (L
X)

 
N

et
he

rla
nd

s 
(N

L)
 

Au
st

ria
   

  (
AT

) 
Po

rtu
ga

l  
  (

PT
) 

Fi
nl

an
d 

   
 (F

I) 
Sw

ed
en

   
   

(S
W

) 
U

K 
   

   
   

(U
K)

 
C

ze
ch

 R
ep

.  
(C

Z)
 

Es
to

ni
a 

   
 (E

N
) 

C
yp

ru
s 

   
  (

C
Y)

 
La

tv
ia

   
   

(L
V)

 
Li

th
ua

ni
a 

  (
LT

) 
H

un
ga

ry
   

  (
H

U
) 

M
al

ta
   

   
 (M

T)
 

Po
la

nd
   

   
(P

L)
 

Sl
ov

en
ia

   
 (S

I) 
Sl

ov
ak

ia
   

 (S
K)

 
Bu

lg
ar

ia
   

 (B
G

) 
R

om
an

ia
   

  (
R

O
) 

M
t C

O
2e

 o
ve

r K
yo

to
 T

ar
ge

t

Source: Cambridge Econometrics (2008) 

Figure 1: Surpluses and deficits from their Kyoto targets for EU member states 
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The E3ME model used by Cambridge Econometrics does not include Japan, so an off-
model calculation was performed, with crude assumptions about efficiency rates and 
no changes in sectoral composition or the fuel mix in electricity. 

By applying the same growth rate in emissions as that occurred in the EU, projections 
were computed for the baseline and two other scenarios. Baseline average annual 
emissions for 2008-12 were estimated at 1316 MtCO2e, 120 Mt above Japan’s Kyoto 
target. In Scenario 1 (2008 energy prices) the deficit falls to 101 Mt, implying average 
annual emissions of 1296 Mt. In Scenario 2 (sustained high energy prices) the deficit 
fell still further to 60 Mt, implying average annual emissions of 1255 Mt. 

Sensitivity to carbon prices 

The Cambridge Econometrics modelling was conducted in the framework of a fixed 
price for EU emission allowances (EUA) of k20/tCO2.  Given the results of the 
modelling, that the ETS would have a surplus of allowances at this price, a price of 
k20/tCO2 would be unsustainable and the price is likely to fall.  The impact of such a 
fall is beyond the current work, but previous studies have undertaken some modelling 
that allows the scale of such a response to be estimated.   

Neuhoff et al (2006) analysed emissions projections up to 2012 versus national 
allocation plans. 7   This included testing their projections with two carbon price 
scenarios, one of a zero carbon price and another where the price was k20/tCO2.
Results came from the Integrated Planning Model of the ICF for the power sector and 
from two separate reports for the non-power sector, one from a DTI study where a 
zero carbon price was assumed and one from a study using the E3ME model (Matisse, 
2006) where a positive allowance price rising from k18/tCO2 to k25/tCO2 during
phase II was assumed.  Their results for a number of different fuel price scenarios 
placed total emissions savings from moving from a zero to a k20/tCO2 carbon price 
between 50-150tCO2 per year.  From this an approximate assumption can be made 
that a fall in the price of allowances from k20 to k10/tCO2 up to 2012 might increase 
emissions within the ETS by approximately 50 Mt a year or 250 Mt in total compared 
to emissions at a k20 allowance price. 

Comparison with other studies 

There have been other estimates produced that attempt to estimate demand for the 
Kyoto Mechanisms within the EU-15 and Japan. The majority of these, however, do 
not explicitly forecast emissions; other assumptions are made in order to project 
demand. 

The World Bank’s (2008) report projects total demand for the EU-15 and Japan in the 
Kyoto market.8 They project government demand through surveying existing plans in 
place and assumed that private demand would mostly arise from the EU ETS (with 
some additional demand from Japanese firms) who would import the legal maximum 
of credits allowed up to 2020, 1,400 Mt, before 2012. This implies that they believe 

7 Neuhoff, K, Ferrario, F, Grubb, M, Gabel, E, and Keats K, (2006), Emissions Projections 2008-12 
versus national allocation plans II, Climate Policy 6(4), p395-410 
8  World Bank (2008), State and Trends of the Carbon Market 2008, Available at 
http://siteresources.worldbank.org/NEWS/Resources/State&Trendsformatted06May10pm.pdf 
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that total private EU demand for credits will exceed this figure, the reasons behind 
this are unclear and it is impossible to determine whether it represents compliance 
demand or purchasing of credits for banking forward to future phases. 

Both Societe Generale (2008) and Point Carbon (2008) have produced estimates of 
demand for the Kyoto mechanisms.9 They are, however, similar to the World Bank, to 
the extent that their estimates are not based upon clear emissions projections, but are 
subject to other assumptions, in both cases the key one being, that the ETS will import 
their legal maximum of 1,400 Mt before 2012. Societe Generale rationalise this by 
assuming that the price of CERs are lower than EUAs and that due  to constraints in 
purchasing of CERs post-2012 the majority of this demand will occur before 2012.  
Point Carbon estimates that 909 Mt will be required for the ETS to be compliant, but 
assume that the legal maximum is imported due to banking. 

In all three of these reports it is assumed that banking stabilises ETS demand at the 
legal maximum, but say little about what emissions are actually estimated for this 
sector, and thus what is required for actual compliance. They also say little about what 
the effect of higher energy prices or lower growth would be. Thus justifying further 
work to more clearly project emissions and therefore demand  

The European Environment Agency (EEA) has also produced projections of future 
emissions that can be used to estimate emissions, and thus demand in the global 
carbon market, up to 2012. EEA (2008) presents data for the EU-15 for 2006 along 
with projections for 2010.10 These projections consists of emissions with existing 
measures, planned measures, and also estimates of carbon sinks and use of the Kyoto 
mechanisms. Applying a linear growth trend forward to 2012 based on these two data 
points allow us to produce alternative projections up to 2012. Under existing 
measures the EU-15 is projected to be in deficit, compared to its Kyoto target, in all 
years, with a total deficit for 2008-2012 of 931 MtCO2e. With planned measures this 
total deficit declines to 229 Mt. This is a similar range of projections as those from 
Cambridge Econometrics. 

This work allows us to produce an estimate of the deficits from their Kyoto targets 
and Japan. Sensible ranges are from 500-1250 MtCO2e for the EU-15 and 300-500 Mt
for Japan. 

4. Australia, New Zealand and Canada emissions up to 
2012

The remaining Annex I countries are at different stages of compliance with the Kyoto 
treaty. Australia is likely to comply with its Kyoto target without reproach to the 
Kyoto mechanisms, mainly due to changes in its forestry and land-use activities. New 
Zealand is likely to demand a small amount of CERs as it is likely to have a small 
deficit from its Kyoto target, although domestic sinks and its ETS may be enough to 
meet the deficit (although there may be some private demand from the scheme).  The 

9 Societe Generale (2008), Fundamentals Update: European CO2 market, 16 July 2008 and Point 
Carbon (2008), Carbon Market Analyst: The Kyoto balance: Saved by the AAUs, 18 September 2008 
10 European Environment Agency (2008), Greenhouse gas emission trends and projections in Europe 
2008, Available at: http://reports.eea.europa.eu/eea_report_2008_5/en
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World Bank (2008) provides estimates of 45 Mt demand for external credits for these 
countries.

Canada is a different case. As it stands today the Canadian government does not 
intend to meet its international treaty obligations and meet its Kyoto target through 
the Kyoto mechanisms. Should it change this position its demand for external credits 
could be substantial.  Based upon the most recent data its emissions in 2006 were 162 
MtCO2e over its target. If this level stabilises over the period up to 2012 its total 
deficit over the period would be 811 Mt. Canada’s emissions, however, fell from 2005 
to 2006, should that trend continue, a likely assumption if it was required to meet its 
Kyoto target, the total deficit up to 2012 would fall to 548 Mt. This implies that in a 
world where Canada would enter the carbon market its demand for external credits is 
likely to be in the range of 500-600 Mt.

5. Supply estimates to 2012: beyond the project 
mechanisms

Carbon Sinks 

Emissions and removals from Land Use, Land Use-Change and Forestry (LULUCF) 
play an important role in the Kyoto framework and may allow some countries, such as 
Australia, to meet their Kyoto targets without having to use CDM or JI credits and 
may reduce the demand from other countries for external credits.   

Reporting of GHG emissions from LULUCF activities falls under two Articles of the 
Kyoto Protocol. Article 3.3 allows Annex I parties to count net changes in GHG 
emissions by sources and removals by sinks through direct human-induced LULUCF 
activities, limited to afforestation, reforestation and deforestation (ARD), against their 
emission reduction commitments. There is a supplementary Article, Article 3.4, which 
countries can opt into. Under this countries can elect to report additional human-
induced LULUCF activities that are then added to their ARD contributions. If a 
country is a net sink under these two articles (or combination that they are party to), 
they may issue Removal Units (RMUs).11

The complexity of this legislation, coupled with the fact that countries can opt into 
different LULUCF activities under Article 3.4, make projecting, and analysing RMUs 
very difficult, hence the relative lack of projections that have been conducted. 

The EEA (2008) estimate emission removals from Carbon Sinks from the EU-15 at 
57 MtCO2 in 2010. As part of the fourth National Communication from the European 
Community mitigation potential from ARD and Forest management was estimated at 
approximately 33 MtCO2/yr.12

Assuming that 2010 represents an average, allowing some small element from Japan 
carbon sinks and conservatively estimating removals of approximately 60Mt CO2e up 

11 For further information see  http://unfccc.int/methods_and_science/lulucf/items/4129.php  
12  European Commission (2006), Fourth National Communication from the European Community 
under the UN Framework Convention on Climate Change p78, Available at: 
http://unfccc.int/resource/docs/natc/eunce4add.pdf  
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to 2012 from sinks in Australia and New Zealand13, could account for between 100 
and 300 Mt of RMUs being issued from 2008-12. Further work, however, is required 
in order to produce robust estimates of removals in this area up to 2012, and 
especially up to 2020 in order to inform the Post-2012 policy debate. 

Central and Eastern Europe, Russia and Ukraine emissions up to 
2012 

The new member states of the European Union and other eastern European countries 
such as Russia and Ukraine are integral to the Kyoto process. Due to the economic 
decline of the early 1990s the vast majority of these countries are on course to have 
large surpluses of Assigned Amount Units (AAUs) under their Kyoto targets. The 
issue of the sale of ‘hot air’ has been much discussed and a view emerged that 
countries were unlikely to buy surplus allowances without agreement on the use of the 
revenues. The use of JI and the emergence of Green Investment Schemes (GIS), 
however, mean that these surpluses can still play an important role in compliance with 
the Kyoto Protocol.

In recent years many of these countries have been enjoying rapid economic growth, 
either through the benefits of EU membership or through high energy prices. This has 
led to a ‘bounce’ in emissions in some countries, or at the least a halt in decline, in 
recent years in many of these countries, reducing or stabilising their emission 
surpluses. The size, scale and durability of this ‘bounce’ have had little study and 
there are few projections of these countries’ emissions up to and beyond 2012.   

The Cambridge Econometrics analysis includes the new member states in their 
modelling of average Greenhouse Gas emission demand from 2008-12. Their 
modelling found that, assuming the ETS is fully compliant with its cap; these new 
member states would have a surplus of on average of 387 MtCO2e per year in the 
baseline scenario. This equates to a total surplus across these years of 1,937 Mt per
year.

The sensitivity of these surpluses between scenarios was also analysed. The effect of 
sustained higher energy prices and lower growth increased the surplus by 
approximately 9% annually, implying a total difference in surplus across the period of 
168 Mt. The difference from high energy prices in 2008 was 2% annually, with a total 
difference in overall surplus of 48 Mt. 

The robustness of these estimates can be seen when compared to projections from the 
EEA (2008). 14  They estimate emissions in 2010 for all EU member states.  
Extrapolating growth rates from their 2006 data and 2010 projections, and applying 
them linearly to emissions up to 2012 allows us to compute projected surpluses up to 
2012. The total surplus from these projections up to 2012 for the new member states 
was 1,941 MtCO2e, in the same range to that from the Cambridge Econometrics work. 

13 Australia is likely to have a net balance or a small surplus in LULUCF as sinks in forestry are 
expected to rise to meet falling emissions in land-use.  New Zealand’s Ministry of Environment  
estimates  total removals from sinks between 48-85Mt CO2.
14 EEA (2008), Greenhouse gas emission trends and projections in Europe 2008 
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A further estimation was conducted by estimating forward using data from the 
UNFCCC. The growth rate of total GHG emissions between 2004 and 2005 was 
assumed to be constant over the period up to 2012 for the new member states. This 
gave a total surplus of 2,347 MtCO2e from 2008-12. This estimation can serve as an 
upper bound for the surplus. 

The surpluses available in both Russia and Ukraine are far larger than those in the 
new member states and thus the scale of Joint Implementation and GIS could be much 
larger and thus even more important to Kyoto compliance. The scale of the ‘bounce’ 
has also been much more significant in Russia than in many of the new member states 
(see Figure 2 below).  Despite this there has been relatively few projections relating to 
Russian emissions and virtually none dealing with Ukraine. 
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Figure 2: GHG emissions for selected New EU Member States, Russia and Ukraine 
1990-2006  

Estimations for Russia and Ukraine were done using a similar methodology to the 
estimation using UNFCCC data that was done for the new member states. This gave 
total surpluses for 2008-12 of 4,600Mt for Russia, and 3,300Mt for Ukraine. The 
estimate of the surplus for Ukraine may be artificially low due to the political 
difficulties in 2004, which impacted on economic growth and therefore emissions, 
causing a lower than may be expected growth rate in emissions. 

Using updated growth rates between 2005 and 2006 and a similar methodology gave 
estimates of surpluses of 2,075 Mt for Ukraine and 4,200 Mt for Russia. 
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The World Bank (2008) reported estimates of surpluses from both Russia and Ukraine.  
For Russia they reported an estimated surplus up to 2012 of 3,330 MtCO2e and for 
Ukraine they report 2,170 Mt. 

Estimates of Russian emissions from fuel consumption up to 2020 based upon 
Russia’s recent Long-term Socio-Economic Development Program., coupled with 
estimates of the contribution of this source of emissions to total emissions can 
produce estimates of total Russian emissions up to 2012. 15  Assuming emissions 
follow a linear trend up to 2012 a total surplus for 2008-12 can be calculated.  For a 
low-growth scenario (4.5% average annual GDP growth) the surplus is estimated at 
3,867 MtCO2; for a high-growth scenario (6.5% average annual GDP growth) the 
surplus is estimated at 3,667 MtCO2.

Given these projections and estimations we estimate that Russia is likely to have a 
surplus in the range of 3,500-4,000 MtCO2e and Ukraine a surplus in the range of 
2,000-2,300 Mt. 

7. Total Annex I emissions up to 2012 

In total from these projections compliance for all countries with the Kyoto Protocol 
targets is possible, thanks to the large surpluses available in former Eastern Bloc 
states.

The EU-15 is likely to require between 550-1250 Mt of external credits, Japan 
between 300-500 Mt and somewhere between 40-80 Mt from other Annex 1 countries.  
If Canada decides to meet its international obligations it is likely to require between 
500-600 Mt of external credits.  In total perhaps a total demand in the range of 890-
1,830 Mt plus Canada. 

The surplus available is much larger than this, though it is unlikely to be fully traded 
due to questions over the additional nature of emissions from countries with large 
surpluses, the large majority of which have arisen due to the economic collapse that 
occurred in ex-Soviet bloc countries in the early 1990s.  Russia, Ukraine and the new 
member states of the EU could supply between 7,400-8,600Mt although the supply of 
these credits through GIS schemes is likely to be much smaller. 

8. EU Emissions up to 2020 

Cambridge Econometrics produced results for ETS emissions up to 2020 in the 
baseline and for the three scenarios.   

Emissions were modelled in relation to the existing cap of 2080 MtCO2 up to 2012, 
and a cap declining to 1,720 Mt in 2020 as per the Proposed EU Directive on the ETS.
16

15  The Long-term Socio-Economic Development Program is available in Russian at 
http://www.economy.gov.ru/.  We are thankful to George Safonov for these calculations. 
16European Commission (2008), Proposal for a Directive of the European Parliament and of the 
Council amending Directive 2003/87/EC so as to improve and extend the greenhouse gas emission 
allowance trading system of the Community, Available at: 
http://ec.europa.eu/environment/climat/emission/pdf/com_2008_16_en.pdf 
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The modelling found that, in the baseline, emissions were below the cap up to 2012, 
but carried on increasing up to 2020, thus, with the declining cap the ETS has a large 
deficit in 2020 of 452 MtCO2.

The effect of the adjustment for higher energy prices in 2008 (Scenario 1), reduced 
this deficit across the whole period 2012-2020, with emissions in 2020 83 MtCO2
lower with a deficit in 2020 of 369 Mt. Sustained energy prices to 2020 reduced this 
further, by an additional 108 Mt, with a deficit over the proposed cap of 261 Mt. 

This analysis did not take into account the EU meeting its renewables target of 
sourcing 20% of its energy needs by 2020. A detailed analysis of meeting the 
renewables target went beyond the scope of the work. An off-model calculation, 
however, was produced for the power-generation sector only. It was assumed that 
50% of the target was met by electricity generation and, based upon the share of 
electricity in final consumption; emissions from power generation were scaled down 
as if the target had been met. This simple calculation excludes any change in the 
power mix, beyond the shift to renewables, and also any contribution of renewables to 
heat production in the ETS. This latter figure may be significant, with as possibly as 
much as half of total savings from increasing renewables emanating from this 
source.17

The results from this calculation were an additional reduction in ETS emissions of 
approximately 50 MtCO2 (54.4 Mt in the baseline reducing to 47.77 Mt in Scenario 3).  
It should be clearly noted however that this only represents a small part of the 
contribution that meeting the renewables target could make in the EU as a whole.  
Large reductions are likely to come from the use of renewables to generate heat, both 
within and outside of the ETS, and also from the use of renewables in transport.  
Alternative analysis from the European Commission find a total possible reduction in 
emissions from meeting the whole renewables target in the range of 600-900 Mt a 
year up to 2020.18

From this it can be deduced that while renewables can play a substantial role in 
reducing emissions, the target alone is not sufficient to meet the proposed ETS cap.

An analysis from the Carbon Trust (2007) gives an interesting comparison. 19  The 
report show that the 2020 targets can be met through a delivery of the 2006 Energy 
Efficiency Action Plan, meeting the renewables target and structural and capital 
changes within the EU.  The Cambridge Econometrics analysis, however, does not 
assume that either the 20% efficiency nor the renewables targets are met, and the 
scheme has a deficit of allowances at a k20t/CO2 carbon price, implying a higher 
future carbon price.  Meeting the renewables target is not enough to wipe out this 
deficit.  This is in line with a further prediction from the Carbon Trust report, where 
efficiency targets are not met and carbon prices post-2012 rise towards (or even over) 
k50t/CO2.

17 Poyry (2008), ‘Compliance Costs for Meeting the 20% Renewable Energy Target in 2020’, A report 
to The Department for Business, Enterprise and Regulatory Reform, p20, available at: 
http://renewableconsultation.berr.gov.uk/download?filename=compliance-costs-for-meeting-the-20-
renewable . 
18 SEC (2008), Annex to the Impact Assessment 85/3, p82 
19 Carbon Trust (2007), EU ETS Phase II allocation : implications and lessons 

149



Global Carbon Mechanisms Annex II: Emissions and demand projections to 2020 

13

9. Conclusions 

Emissions projections are a crucial tool in informing climate policy, defining the 
likelihood of compliance with international targets such as those defined under the 
Kyoto Protocol, informing the policies needed to ensure compliance and to help 
predict future demand for emission allowances and credits and thus carbon prices.

This note draws together a number of sources to paint an overall picture of emissions 
up to 2020. It builds on work by Cambridge Econometrics commissioned by the 
Carbon Trust, and from a number of other sources, in order to provide estimates for a 
Carbon Trust publication, Global Carbon Mechanisms: emerging lessons and 
implications. 

The key conclusions of this are: 
! At a carbon price of k20/tCO2 the ETS is likely to be under its cap, implying 

little overall demand for external credits for compliance. There may be some 
element of demand from individual firms and from future banking of 
allowances but the scale of both, especially the latter are uncertain. 

! The EU-15 is likely to have an overall deficit between 500-1250 MtCO2e from 
its Kyoto target, depending on the trajectory of energy prices.

! Japan’s total deficit up to 2012 is likely to be in the range of 300-500 MtCO2e.
! The new member states of the EU are likely to have a surplus in the range of 

1900-2300, based upon information from a number of sources. 
! Russia and Ukraine will have large surpluses from their Kyoto target.  

Russia’s surplus is likely to be between 3,500–4,000 MtCO2e and Ukraine’s 
between 2,000-2,300 MtCO2e, although there are few projections for these 
countries and further work is required. 

! Up to 2020 the ETS is likely to be in deficit at a EUA price of k20/tCO2,
assuming efficiency and renewables targets are not met, implying a rising 
carbon price post-2012. 

Further work for all of these geographical areas is required as the effects of the credit 
crunch become more certain, in order to inform targets for any Post-2012 framework 
and to help predict the trajectory of future carbon prices. 
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