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ABSTRACT

Enhancing climate change mitigation ambition after 
Paris - Messages from economic literature

The Paris Agreement starts a new era in global climate policy. The agreement includes 
a landmark target of limiting global warming to well below 2°C degrees. Since the 
initial contributions of the Parties do not fulfill that target, additional ways and 
mechanisms to increase climate change mitigation ambition are required. Increased 
cooperation and decreased costs of mitigation that result from enhanced policy can 
help to achieve the current contributions and also increase the ambition of future 
targets.

The objective of this report is to bridge the realities of the UNFCCC negotiations 
and theoretical academic understanding of increasing the climate change mitigation 
ambition. Especially we focus on the fields of environmental economics and 
international environmental agreements.

We have analyzed the possibilities which the Paris Agreement opens up for 
increasing the ambition of climate change mitigation in the form of (1) cyclical 
improvements, (2) market mechanisms, (3) technology transfer and information 
sharing, and (4) low-carbon investments and finance to increase the ambition of 
climate mitigation.

We find that the implementation of the Paris Agreement requires increased 
multilevel cooperation between Parties. Also, the Parties’ climate change mitigation 
targets and actions should be clearly formulated and comparable. In order for the 
global ambition enhancements to be measurable, a trustworthy review process is 
necessary. In addition, new international market and non-market mechanisms are 
needed. 

We also find that for their role to be optimal, UNFCCC’s key means of implementation 
require strengthening. The Green Climate Fund could play an active role in enhancing 
the maturity and market growth of low-carbon investment instruments. The Climate 
Technology Centre and Network could help to advance the Parties’ technology 
cooperation as well as technology transfer to developing countries.

The Paris Agreement itself is a significant step towards more ambitious global 
climate policy. However, the implementation of the agreement will define how well 
its objectives are met. Upcoming negotiations can help to shape future climate policy 
design towards a positive cycle of increasing climate change mitigation ambition.

Keywords: climate policy, UNFCCC, Paris Agreement, international environmental 
agreements, climate change mitigation, market mechanisms, technology transfer, 
information sharing, climate finance



4  Reports of the Finnish Environment Institute  17 | 2016

TIIVISTELMÄ

Ilmastonmuutoksen hillinnän kunnianhimon tason nosto Pariisin 
jälkeen – Viestejä taloustieteellisestä kirjallisuudesta

Pariisin ilmastosopimus aloittaa ilmastopolitiikan uuden aikakauden. Sopimus 
sisältää merkittävän tavoitteen rajoittaa ilmaston lämpeneminen huomattavasti alle 
kahteen asteeseen esiteolliseen aikaan verrattuna. Koska maiden antamat alustavat 
ilmastopanokset eivät riitä täyttämään tavoitetta, tarvitaan uusia politiikkatoimia 
nostamaan kunnianhimon tasoa. Onnistuessaan uudet politiikkatoimet lisäävät 
maiden välistä yhteistyötä ja alentavat ilmastonmuutoksen hillinnän kustannuksia. 
Tämä auttaa maita saavuttamaan nykytavoitteensa sekä nostamaan tulevien 
tavoitteidensa kunnianhimoa.

Tämän raportin tavoitteena on tarkastella ilmastoneuvotteluiden todellisuuden 
ja akateemisen tutkimustiedon välisiä yhteyksiä kirjallisuuskatsauksen avulla. 
Keskitymme erityisesti ympäristötaloustieteen ja kansainvälisten ympäristösopimusten 
kirjallisuuteen.

Olemme analysoineet Pariisin sopimuksen avaamia mahdollisuuksia nostaa 
ilmastonmuutoksen hillinnän kunnianhimon tasoa (1) syklisten parannusten, (2) 
markkinamekanismien, (3) teknologiansiirron ja tiedonjakamisen sekä (4) vähähiilisten 
investointien ja rahoituksen näkökulmasta. 

Kirjallisuuskatsauksemme perusteella Pariisin sopimuksen onnistunut 
toimeenpano vaatii maiden välisen yhteistyön tiivistämistä eri tasoilla. Lisäksi 
maiden päästövähennystavoitteet ja -toimenpiteet tulisi muotoilla selkeästi 
ja vertailukelpoisella tavalla. Arviointiprosessin on oltava luotettava, jotta 
ilmastonmuutoksen hillinnän kunnianhimon tasoa voidaan tarkastella. Lisäksi 
tarvitaan uusia kansainvälisiä markkina- ja muita mekanismeja.

Tärkeimpien ilmastosopimusta toimeenpanevien YK:n ilmastokonventin 
toimielinten toimintamahdollisuuksia olisi vahvistettava. Vihreän ilmastorahaston 
tulisi ottaa aktiivinen rooli vähähiilisten investointien rahoitusinstrumenttien 
kehittämisessä ja markkinoiden kasvattamisessa. Teknologiakeskus voisi 
puolestaan auttaa voimakkaammin maiden teknologiayhteistyön tiivistämisessä ja 
teknologiansiirrossa kehitysmaihin.

Pariisin sopimus on jo itsessään merkittävä askel kohti kunnianhimoisempaa 
ilmastopolitiikkaa. Sopimuksen toimeenpano määrittää kuitenkin sen, kuinka hyvin 
tavoitteet toteutuvat käytännössä. Tulevien vuosien neuvottelut voivat onnistuessaan 
viedä ilmastopolitiikkaa kohti positiivista kunnianhimontason noston kierrettä. 

Asiasanat: ilmastopolitiikka, YK:n ilmastokonventti, Pariisin ilmastosopimus, kan-
sainväliset ympäristösopimukset, ilmastonmuutoksen hillintä, markkinamekanismit, 
teknologiansiirto, tiedonjakaminen, ilmastorahoitus
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SAMMANDRAG

Att höja ambitionsnivån i stävjandet av klimatförändringen 
efter Paris – Signaler från den ekonomiska litteraturen

Parisavtalet är begynnelsen på en ny era i global miljöpolitik. I avtalet ingår en 
epokgörande målsättning att begränsa den globala uppvärmningen till ett värde 
som ligger väl under 2 grader. Då utgångspunkten för parternas insatser inte når 
upp till det målet krävs ytterligare tillvägagångsätt och mekanismer för att nå upp till 
ambitionsnivån för att stävja klimatförändringen. Förbättrade politiska åtgärder kan 
öka samarbete och sänka kostnader i strävan efter att hämma klimatförändringen, 
detta främjar att de aktuella målen nås och kan även vara en ambitionshöjande faktor 
för framtida målsättningar.

Syftet med denna rapport är att granska förhållandet mellan realiteterna i 
klimatförhandlingarna och den teoretiska akademiska förståelsen kring begränsande 
klimatförändringen. Vi lägger speciell tonvikt vid litteratur på området miljöekonomi 
och internationella miljöavtal. Vi har analyserat på vilka punkter Parisavtalet möjliggör 
en höjd ambitionsnivå i form av (1) cykliska förbättringar, (2) marknadsmekanismer, 
(3) Tekniköverföring och informationsutbyte samt (4) investeringar i och finansiering 
av alternativ med låga koldioxidutsläpp.

Vi kommer till slutsatsen att verkställandet av Parisavtalet kräver att länderna ökar 
samarbetet på olika nivåer. Dessutom bör insatserna och målsättningarna vara tydligt 
formulerade och jämförbara. För att den globala ambitionsnivåns förhöjning skall 
vara mätbar krävs också en tillförlitlig utvärderingsprocess. Även nya internationella 
mekanismer, på och utanför marknaden, är nödvändiga.

Vi hävdar också att för att nå en optimal ställning så bör klimatskonventionens 
medel för att iståndsätta klimatavtalet stärkas. Den Gröna klimatfonden har en 
nyckelställning och kan bidra till att utveckla finansiella instrumenten för, och 
marknadstillväxt av, koldioxidsnåla alternativ. Climate Tecnology Centre and Network 
kan bidra till att stärka parternas teknologisamarbete såväl som tekniköverföring till 
utvecklingsländerna.

Parisavtalet är i sig självt ett betydande steg mot en mer ambitiös klimatpolitik. 
Trots kommer verkställandet av avtalet att bli avgörande för hur väl målsättningarna 
slutligen uppnås. Kommande förhandlingar kan bli danande för en klimatpolitik som 
styrs in i en god spiral av allt ambitiösare klimatmål.

Nyckelord: klimatpolitik, FN:s klimatkonvention, Parisavtalet, internationella  
miljöavtal, begränsning av klimatförändringen, marknadsmekanismer, tekniköver-
föring, informationsutbyte, klimatfinansiering



6  Reports of the Finnish Environment Institute  17 | 2016

ACKNOWLEDGEMENTS

This report is part of the project Mechanisms to enhance climate change mitigation ambition 
in the UNFCCC context: Messages from the economic literature. The project was supported 
by the Finnish Ministry of the Environment. The results are those of the authors and 
do not necessarily reflect the views of the Ministry of the Environment.

We thank our colleagues from the Ministry of the Environment, the Ministry of 
Employment and the Economy and the Ministry of Finance, who provided insight 
and expertise that greatly assisted the research. Especially, we thank Chief Negotiator 
for Climate Change Harri Laurikka from the Ministry of the Environment, Senior 
Officer for Legal Affairs Karoliina Anttonen from the Ministry of Employment and 
the Economy, Senior Officer Laura Aho from the Ministry of the Environment, and 
Financial Counsellor Outi Honkatukia from the Ministry of Finance for comments 
that greatly improved the manuscript.

We would also like to show our gratitude to Markku Ollikainen, Matti Liski, Janne 
Tukiainen, Marita Laukkanen, Marko Lindroos, Paula Perälä and Oras Tynkkynen for 
sharing their wisdom with us during the course of this project, although any errors 
are our own and should not tarnish the reputations of these esteemed persons.

We are also grateful to the UNFCCC negotiation experts that gave the time and 
effort for our interviews during their busy week in Bonn negotiations.



7Reports of the Finnish Environment Institute  17 | 2016
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   Paris Agreement
COP  Conference of Parties (to the UNFCCC) 
CTCN  Climate Technology Centre and Network
EEA  European Economic Area 
ERU  Emission Reduction Units
EU   ETS Emissions Trading System
FVA  Framework for various approaches
GATT  General Agreement on Tariffs and Trade
GCF  Green Climate Fund
GDP  Gross Domestic Product
GHG  Greenhouse gas
IEA  International environmental agreement
IET  International Emissions Trading 
(I)NDC  (Intended) Nationally Determined Contributions
IPCC  Intergovernmental Panel on Climate Change
IPR   Intellectual Property Right
ISA  International Solar Alliance
ITMO  Internationally transferred mitigation outcomes
JI    Joint Implementation
LPAA  Lima-Paris Action Agenda
MRV  Measuring, reporting and verification
NAZCA  Non-state Actor Zone for Climate Action
NDE  Nationally Determined Entities
NGO  Non-governmental organisation
NMA  Non-market-based approaches
NMM  New Market Mechanism
R&D  Research and development
RD&D  Research, development and demonstration
RGGI  Regional Greenhouse Gas Initiative
SBSTA  Subsidiary Body for Scientific and Technological Advice
SDM  Sustainable Development Mechanism
TAP  Technology Action Plan 
TEC  Technology Executive Committee
TM   Technology Mechanism
TNA  Technology Needs Assessments
WTO  World Trade Organisation
UNEP  United Nations Environment Programme
UNFCCC  United Nations Framework Convention on Climate Change
UNIDO  United Nations Industrial Development Organisation
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Executive Summary for Policy Makers

Enhancing climate change mitigation ambition after 
Paris - Messages from economic literature

The Paris Agreement starts a new era in global climate policy. The agreement includes 
a landmark target of limiting global warming to well below 2°C. Parties will take 
voluntary action to reduce their emissions. These national contributions are the 
bottom-up elements of the Paris Agreement. The agreement also includes some 
cooperative and top-down elements, for example related to review, transparency of 
action and support, technology transfer and development, and rules for the use of 
market mechanisms.

The climate negotiation architecture of the Paris Agreement will be a cyclical 
pledge-and-review process. Parties submit their Nationally Determined Contributions 
(NDCs) for the future every five years. The contributions will be evaluated and 
compared to the overall targets in global stocktaking. Realized mitigation actions will 
be verified before the next round of submissions. The national contributions are not 
legally binding in international legislation, but the Paris Agreement states that the 
ambition level of the subsequent national contributions cannot be weakened, only 
improved. The Paris Agreement also requires all Parties, for instance, to report their 
progress made towards achieving their targets.

Already 188 countries covering over 95 percent of global emissions have submitted 
their first unilateral contributions (Intended Nationally Determined Contributions, 
INDCs). The Parties’ initial contributions will unlikely reach the well below 2 °C 
target set out in the agreement. This is not a surprise, as noticed by Joseph Stiglitz,1 

among many others:
“In no other area has voluntary action succeeded as a solution to the problem of 
undersupply of a public good. And this is especially so when there are global public 
goods, the benefits of which are shared by everyone in the world. There is simply 
insufficient “solidarity” at the global level.”

Mirroring the history of climate negotiations and the political ambience, the current 
bottom-up approach seems to be the only politically feasible way to proceed. Parties’ 
contributions need to be enhanced in the years to come. Additional ways and 
mechanisms to increase climate change mitigation ambition are required. We have 
analyzed the possibilities which the Paris Agreement opens up in the form of

 1) cyclical improvements,
 2) market mechanisms,
 3) technology transfer and information sharing, and
 4)  low-carbon investments and finance to increase the ambition of climate 

change mitigation.
We have carried out a comprehensive outlook of the tools and mechanisms that could 
be applied in the Paris Agreement implementation to enhance the global climate 
mitigation commitments.

The Paris Agreement will enter into the force, when at least 55 Parties to the 
UNFCCC accounting at least 55 % of global greenhouse gas emissions have ratified 
the agreement. If, and when, entering into force, the Paris Agreement becomes 
effective in 2020. Before that much needs to be done. During the next few years the 
Parties will negotiate on more detailed questions related to the implementation of 
the Paris Agreement. Different UNFCCC bodies or actors are requested to develop 
and recommend rules, modalities and procedures for details and mechanisms of the 
Paris Agreement, such as a transparency framework or the Sustainable Development 

1   Stiglitz, J., 2015. Overcoming the Copenhagen failure with flexible commitments. Economics of Energy 
& Environmental Policy 4(2), 29-36.
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Mechanism. Upcoming negotiations can help to shape future climate policy design 
towards a positive cycle of increasing climate change mitigation ambition. 

Our attempt, in this report, was to bridge the realities of the UNFCCC 
negotiations and theoretical academic understanding, especially focusing on the 
fields of environmental economics and international environmental agreements, 
and thereby contribute to the global discussion on addressing climate change. The 
main drivers that could boost the climate change mitigation ambition in the Paris 
Agreement implementation are decreased policy uncertainty, increased solidarity 
and trust between parties, decreased costs of low-carbon investments and increased 
transparency of mitigation targets and actions. The Figure A, below, shows how the 
related market mechanisms, finance, technology cooperation and cyclical follow-ups 
of the Paris Agreement can help to increase the mitigation ambition.

Figure A: Enhancing global climate change mitigation ambition in the Paris Agreement framework.

The Paris Agreement itself is a significant step towards more ambitious global 
climate policy. However, the implementation of the agreement will define how well 
its objectives are met. The initial reactions of interest groups are very positive and 
they show that the Paris Agreement decreases the climate policy uncertainty that has 
hindered the deployment of ambitious climate policy instruments and mechanisms.

This report presents multiple ways to enhance climate change mitigation ambition 
in the Paris Agreement implementation. In summary, good implementation requires

1) increased cooperation between Parties,
2) transparency of mitigation targets and actions,
3)  clearly formulated and comparable short-term targets and long-term 

strategies for Parties’ mitigation efforts,
4) a trustworthy review process,
5) incentive mechanisms for compliance,
6)  new international market and non-market mechanisms and instruments, and
7)  strengthening of UNFCCC’s means of implementation (especially CTCN and 

GCF).
Increased cooperation and decreased costs of mitigation that result from enhanced 

policy can help to achieve the current contributions and also increase the ambition 
of future targets.
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1   Introduction

1.1  
Paris Agreement starts a new era of climate policy
At the Paris climate conference in December 2015, 195 countries adopted a historical 
climate agreement. The Paris Agreement2 aims to put the world on track to avoid 
dangerous climate change by limiting global warming to well below 2°C, while 
simultaneously increasing the ability to adapt to the impacts of climate change. In 
addition, the agreement targets at scaling up financial flows so that they are in line 
with mitigation and adaptation needs. The Paris Agreement, due to become effective 
in 2020, gives a framework for global climate policy. During the next few years the 
Parties will negotiate on the more detailed questions related to its implementation. 
Upcoming negotiations can help to shape future climate policy design towards a 
positive cycle of increasing climate change mitigation ambition.

The Paris Agreement is based on unilateral contributions of countries as well 
as common rules. The first unilateral contributions are called Intended Nationally 
Determined Contributions (INDCs) and 188 countries covering over 95 percent of 
global emissions have submitted their contributions. The national contributions are 
not legally binding in international legislation, but the Paris Agreement states that 
the ambition level of the subsequent national contributions cannot be weakened, only 
improved. The Paris Agreement also requires all countries, for instance, to report their 
progress made towards achieving their targets.

2   In this report, by the term Paris Agreement we refer to document UNFCCC (2015a), which includes 
the Paris COP decision (1/CP.21) and its annex, the Paris Agreement.
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Figure 1. The INDCs submitted by parties increase the ambition level of climate mitigation, but additional measures 
are needed to limit global warming well below 2°C.
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The current INDCs are not ambitious enough to fulfill the objectives of the 
Paris Agreement. Expected greenhouse gas (GHG) emissions based on INDCs are 
approximately 19 percent higher in 2025 and 35 percent higher in 2030 than the 
emission levels consistent with the Intergovernmental Panel on Climate Change 
(IPCC) 2 °C target scenarios (UNFCCC 2015b).3 For instance, based on the estimate by 
Climate Action Tracker (CAT 2015), the INDCs would limit warming to about 2.7°C 
above pre-industrial levels (see Figure 1). Thus, ambition levels of climate change 
mitigation commitments and actions need to be increased to close the gap between 
the Parties’ initial ambition and the required mitigation efforts. If implemented 
optimally, the Paris Agreement has elements and mechanisms that can help in closing 
the ambition gap.

This report discusses different instruments and mechanisms to enhance global 
climate change mitigation action. Above all, we evaluate ideas that could be utilized 
in the implementation of the Paris Agreement, and that arise from the economics and 
international environmental agreements literature. The Paris Agreement, the United 
Nations Framework Convention on Climate Change (UNFCCC) bodies as well as 
other international entities and policies offer multiple means of implementation 
that can drive the climate change mitigation ambition. This requires continuous 
improvement of institutions and scaling up of policies to sufficient levels.

1.2  
From theory to practice: Our approach
Climate change is probably the greatest environmental threat mankind has ever faced. 
Greenhouse gases emitted today affect the atmosphere for tens or even thousands 
of years. The atmosphere is a global common-pool resource providing a reservoir 
for CO2 and other greenhouse gases. This makes pollution reduction a public good, 
whose costs are borne by the country doing the abatement, while benefits are spread 
globally to all countries. Moreover, the impacts of climate change are distributed 
unevenly, not just between generations, but also regions and nations. Countries 
should voluntarily agree on emission reduction obligations, including global level 
emission targets, the distribution of emission reduction burdens and instruments to 
achieve the targets. Successful cooperation in coordinated mitigation action between 
countries is difficult, even though it would be beneficial for all Parties, since high 
free-riding incentives drive countries out of cooperation to autonomous action in 
their climate policies. 

The Parties of the UNFCCC climate negotiations are now looking into responding 
to the challenge of climate change with a bottom-up approach. Parties submit their 
unilateral mitigation efforts, which reflect their initial willingness to mitigate climate 
change. The insufficiency of these contributions in reaching the well below 2 °C target 
is not a surprise, as noticed by Joseph Stiglitz, among many others:

“In no other area has voluntary action succeeded as a solution to the problem of undersupply 
of a public good. And this is especially so when there are global public goods, the benefits of 
which are shared by everyone in the world. There is simply insufficient “solidarity” at the 
global level.” (Stiglitz 2015, 5.)

Nevertheless, mirroring the history of climate negotiations and the political 
ambience, the current approach seems to be the only politically feasible way to proceed. 
Therefore, important questions arise: How can the attractiveness and economic 
viability of Parties’ climate contributions be increased? How can solidarity between 
Parties be strengthened? 

3  Based on INDCs communicated by 147 Parties by 1 October 2015.



15Reports of the Finnish Environment Institute  17 | 2016

We have conducted a literature review of academic and other literature to give a 
comprehensive outlook of the theoretical ideas and the lessons learnt so far in the 
UNFCCC negotiations. The literature review comprised of academic literature, non-
academic reports and UNFCCC documents, including the draft Paris Agreement 
(UNFCCC 2015b). The academic literature review examined relevant theoretical and 
empirical studies from the literature on environmental economics and international 
environmental agreements (IEAs). 

To define the most promising elements of the Paris Agreement that could enhance 
mitigation ambition, we interviewed eight experts at the UNFCCC Bonn Climate 
Change Conference in June 2015 (see the list of interviewees at the end of this report). 
In the interviews, four areas were emphasized, namely (1) cyclical improvements, 
(2) market mechanisms, (3) technology cooperation and information sharing, and 
(4) low carbon investments and finance. For each four areas, we evaluate the most 
prominent ideas based on literature and assess how these ideas could be implemented 
in the Paris Agreement framework perspective. Decisions related to climate change 
mitigation ambition are not solely decided under the UNFCCC, but are linked to 
other policy areas, so we take a broader look at these too. We focus only on climate 
change mitigation, thus issues related to, e.g., adaptation are not covered. In addition, 
options related to land use are outside the scope of this report.
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Nordic Ministers of Environment in the Nordic Pavilion in Paris Climate Conference in 2015.
Photo: Hanna-Liisa Kangas
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2   Cyclical improvements

2.1  
Cooperation drives climate change mitigation
By now, 188 countries have submitted their INDCs. They cover about 96 percent of 
global greenhouse-gases and 97 percent of population (CAT, 2015). Compared to 
the mitigation targets of the second Kyoto commitment period, under which only 
14 percent of global emissions are covered, this is a major improvement. However, 
countries’ INDCs will unlikely reach the well below 2 °C target set out in the 
agreement. Parties’ contributions need to be enhanced in the years to come. Countries 
will make voluntary actions to reduce their emissions. Therefore, the lower the costs 
of abatement, the more attractive are emission reductions. When countries act non-
cooperatively they do not take into account consequences of their own actions to 
others. Thus, cooperation needs to be enhanced. 

National contributions are the bottom-up elements of the Paris Agreement. 
However, as Stiglitz (2015) noted, based only on the voluntary actions and without 
any external incentives, emissions will hardly be reduced enough. However, the Paris 
Agreement includes also some cooperative and top-down elements, e.g., related to 
monitoring, reporting and verification (MRV), technology transfer and development, 
and rule setting on the use of market mechanisms. Hence, the challenge is how the 
other elements of the Paris Agreement induce countries to set more ambitious climate 
commitments.

The climate negotiation architecture of the Paris Agreement will be a cyclical 
pledge-and-review process. Countries submit their national contributions for the 
future every five years. Contributions will be evaluated and compared to the overall 
targets in global stocktaking. Realized mitigation actions will be verified before the 
next round of submissions. The pressure for continuous cyclical improvement of 
contributions rests essentially upon the assessment of national contributions against 
the collective goal of reaching the well below 2 °C target, but also upon effort 
comparisons between countries. Hence, pledge-and-review processes must be based 
on (1) clearly formulated individual mitigation contributions and (2) transparent 
and congruent monitoring, reporting and verification procedures and practices. The 
second fundamental issue is how to design incentive mechanisms for countries to 
enhance their mitigation contributions. In addition to Stiglitz’s view, what does the 
economic literature say about how to enhance the mitigation ambition of countries 
participating in a climate deal?

The standpoint of the economic international environmental agreements (IEA) 
literature is typically to model negotiations in two stages. Countries first decide their 
participation in a cooperating coalition of countries. In the second stage, coalition 
members cooperate and implement common climate policies. In economic terms they 
maximize their joint welfare with respect to providing the public good by reducing 
emissions. Countries may also transfer wealth to non-participants in order to induce 
them to join the coalition. Countries that do not join the coalition maximize self-
interestingly only their own welfare.

The current climate negotiation architecture is different from this approach in 
two respects. Firstly, there will not be a single treaty under which coalition members 
jointly decide their overall emission target and the allocation of this joint target 
to members of the coalition. Instead, Parties of the Paris Agreement will set the 
mitigation contributions from their own positions. Secondly, Parties may cooperate 
in many dimensions. They may form multiple coalitions and cooperate not only 
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in agreeing on mitigation actions but also, for instance, in technology transfer and 
development, or implementing joint climate policies. However, we may still learn 
from the IEA literature issues that are relevant when designing the rules for the 
implementation of the Paris Agreement.

2.2  
Cyclical improvements in the Paris Agreement
The climate negotiation architecture is based on voluntary contributions of sovereign 
Parties. We know today that the contributions announced by Parties are not enough 
to reach the well below 2 °C target. Cyclical improvement is the core element of the 
Paris Agreement. Countries’ realized contributions and announced targets will be 
evaluated every five years.

Paris Agreement states (Article 4, Paragraph 3-4):
3. Each Party’s successive nationally determined contribution will represent 

a progression beyond the Party’s then current nationally determined 
contribution and reflect its highest possible ambition, reflecting its common 
but differentiated responsibilities and respective capabilities, in the light of 
different national circumstances.

4. Developed country Parties should continue taking the lead by undertaking 
economy-wide absolute emission reduction targets. Developing country 
Parties should continue enhancing their mitigation efforts, and are 
encouraged to move over time towards economy-wide emission reduction or 
limitation targets in the light of different national circumstances.

Thus Parties future contributions should be improvements from their current 
contributions (Paragraph 3). Even though the pledge-and-review process progresses 
in five year cycles, Parties can enhance their contributions also in between these 
cycles. The requirement of continuous improvements is a double-edged sword. It 
encourages Parties to take steps ahead, but on the other hand, it may discourage 
Parties to take the most ambitious steps, because the future is uncertain and Parties 
can not withdraw their contributions. Countries’ INDCs differ in many respect. Some 
mitigation contributions are given in absolute emission reduction targets, some are in 
relation to GDP growth and some in relation to business-as-usual scenarios. Moving 
towards economy-wide absolute emission reduction for all Parties is important 
(Paragraph 4). This affects, for instance, the comparison of countries’ contributions 
and efficiency and effectiveness of market mechanisms (see Section 3).

How to make countries’ contributions comparable?

At the 2009 Copenhagen Climate Conference the European Union and Japan 
announced their willingness to implement more ambitious domestic emissions targets 
if other developed countries committed to comparable reductions (Aldy et al. 2015). 
The pledge-and-review process of the Paris Agreement rests on a similar idea of 
comparable efforts. In order to ensure a solid foundation for cyclical improvements 
of mitigation contributions, Parties’ contributions should be assessed clearly and 
transparently in order to make the contributions comparable and easy to assess 
against the collective goal. Comparing Parties’ contributions requires sufficient 
metrics. As suggested by Aldy and Pizer (2015) monitoring, verification and reporting 
of contributions should follow four principles: i) comprehensive, ii) measurable, iii) 
replicable, and iv) universal.
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An ideal metric should be comprehensive and it should thus capture all efforts to 
mitigate emissions by a Party. At the same time it should exclude all factors that are 
not driven by the Party’s climate-related policies.

Efforts should be observable and metrics to compare efforts should be easily 
measurable: emissions, comparison of current emissions to different base year 
emissions or business as usual scenarios, emissions per GDP or per population, 
observed and indirect carbon prices, and abatement cost estimates. Some of them might 
be easy to observe and measure, but others may require comprehensive modelling 
tools. No metrics is perfect. Hence, there needs to be a portfolio of different metrics. 
Different metrics allow both quantitative ex ante estimates and ex post assessments to 
be utilized in negotiations related to stocktaking of past development and to inform 
the next round of negotiations.

Because some of the useful metrics may require modelling tools, the calculation 
methods should be easily replicable. Moreover, all methods and inputs used in 
calculations should be available public information in order to allow for third party 
reviewing. The clear and transparent comparison of contributions should be as broad 
as possible and include as many Parties as possible. The metric should be applicable 
to all countries and thus be universal.

Assuming that the four principles will be applied and contributions will be 
measureable in a transparent and clear manner, then Parties can put political 
pressure on countries lagging behind. This can have meaningful effects. Roemer 
(2010) offers one possible framework: the Kantian equilibrium concept “enjoins the 
individual to behave in the way that would maximize his or her own welfare, were 
all others to behave in a similar fashion”. This is also the idea behind the conditional 
commitments by Japan and the EU at the Copenhagen Climate Conference. Hence, 
given that the Kantian equilibrium would be implementable, the question is: what 
does “a similar fashion” mean in the context of climate negotiations, remembering 
common but differentiated responsibilities and respective capabilities, in the light of 
different national circumstances. Transparent comparison of contribution metrics 
could shed brighter light on the idea of similarity, common but differentiated 
responsibilities and respective capabilities, and different national circumstances.

The Paris Agreement established a transparency framework to build mutual 
trust and confidence and to promote effective implementation. According to 
the Paris Agreement, each Party, except the least developed countries and small 
island developing States, shall regularly provide i) a national inventory report of 
anthropogenic emissions by sources and removals by sinks of greenhouse gases, and 
ii) information necessary to track progress made in implementing and achieving its 
nationally determined contribution (Article 13, Paragraph 7). However, for developing 
countries the transparency framework provides flexibility in meeting the requirements 
of transparency. The Ad Hoc Working Group on the Paris Agreement is requested 
to develop guidance on the features of the nationally determined contributions and 
also recommendations for modalities, procedures and guidelines for transparency 
framework of actions and support (Article 13). Also the Capacity-building Initiative 
for Transparency will be established. It aims to strengthen national institutions for 
transparency-related activities, to provide relevant tools, training and assistance, and 
to assist in the improvement of transparency over time, especially for developing 
countries. The guidance related to the transparency framework and the Capacity-
building Initiative aim to facilitate clarity, transparency and understanding of Parties’ 
nationally determined contributions. The four principles of metrics comparing 
Parties’ mitigation contributions, suggested by Aldy and Pizer (2015), should 
be taken into account in the recommendations and in the work of the Ad Hoc 
Working Group on the Paris Agreement and the Capacity-building Initiative for 
Transparency.
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2.3  
Ideas to enhance mitigation ambition 
in a cyclical process

Theoretical literature on coalition formation in international environmental agreements 
draws rather pessimistic predictions about cooperative contributions in public good 
games such as mitigating carbon emissions to prevent climate change (e.g., Barrett 
1994, Carraro and Siniscalco 1993). Especially, if the gains from cooperation were 
large, the free-riding incentives would also be large, making cooperation between 
countries hard to sustain. Hence, only a small number of countries then join the 
climate coalition.

There is a tradeoff between the number of members in a climate coalition and the 
ambition of mitigation contributions by the coalition. More countries are willing to 
join the coalition if emission targets are lowered. Hence, cooperation is either deep 
and narrow or shallow and broad (Barrett 2002, Finus and Maus 2008, Dannenberg 
et al. 2014). 

When countries cooperate in mitigation efforts, it is assumed that they harmonize 
their climate policies by implementing a uniform carbon tax or a common cap-and-
trade emissions trading program. In reality this is rare. The Paris Agreement can, 
however, facilitate countries to link their domestic policies. These issues are discussed 
in more detail in Section 3.2. Next we discuss other issues that can broaden the 
ambition level of countries to reduce emissions.

Investments in low-carbon technologies and technological spillovers

Mitigation of climate change requires a radical switch from fossil fuels to renewable 
energy sources. This requires broad innovation actions and large scale investments in 
new technologies. Hence, climate change mitigation is a double externality problem. 
Greenhouse gas pollution, when producing valuable goods and services, is a negative 
externality or public bad. Technology research and development (R&D, or research, 
development and deployment, RD&D), efforts create another, positive externality. 
When countries or firms invest in R&D, the knowledge of low-carbon technologies 
spill over to other countries or firms and reduce their investment and emissions 
reduction costs. Technology stock of a country is then a public good.

There are two strategic counterproductive effects related to low-carbon technological 
investments and technological spillovers. First is the hold-up problem. If a country 
invests in low-carbon technology today, it can be expected to pollute less in the future 
and set more ambitious emissions targets. This causes other countries to raise their 
emissions and reduce their own investments. Hence, countries delay their technology 
R&D investments in order to increase their future carbon budget in later rounds 
of negotiations. The second effect relates to spillovers and it increases countries’ 
willingness to cooperate in R&D. When country A cooperates with country B and 
if they both increase their R&D efforts today, then some of the knowledge created 
by country B also spills over to country A and reduces the costs of its mitigation 
efforts tomorrow. The spillover effects give countries incentives to cooperate. Whether 
countries are willing to promote early cooperation in technology R&D depends on 
relative magnitudes of these two effects. For instance, if countries are asymmetric 
and value damages related to climate change differently, countries with low climate 
change damages may prefer to delay technology cooperation. (Schmidt and Strausz 
2015).

Issues related to R&D are problematic and economic literature provides somewhat 
contradictory results. This is due to two countervailing forces. On the one hand, 
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technological innovation reduces abatement costs, not only in the innovating country 
but also in other countries due to spillover effects. This may induce more cooperation 
and that may result early innovation. On the other hand, technology development 
induces countries to delay their innovation efforts due to hold-up problem.

In the implementation of the Paris Agreement the strength of the spillover effect 
should be increased and the hold-up effect decreased.

In climate negotiations, countries can agree on emissions targets but they can also 
agree on technological cooperation and sign contracts on technological investments 
and development. If all countries would participate in a climate coalition and agree 
on both emissions targets and technology investments, then the solution would be 
socially optimal. However, Battaglini and Harstad (2015) show that very few countries 
find it optimal to cooperate when countries sign contracts both on emissions reduc-
tion targets and technology investments. The climate coalition may be much larger 
if countries agree only on emissions. This is because the hold-up problem reduces 
free-riding incentives of countries. However, it also decreases countries incentive to 
invest in low-carbon technologies.

Moreover, Harstad (2015) points out one important theoretical result related to 
technological spillovers and duration of climate agreements. If technological spillovers 
are large, then a climate coalition, under which all countries participate but sign only 
a short-term emissions reduction agreement and no technology contracts, may even 
be worse than no climate agreement at all.

Due to trade-offs between low-carbon technology investments and emission 
reduction agreements, timing related to negotiations and countries technology 
investment decisions becomes important. When emissions targets are negotiated 
before countries conduct their technology investment decisions, the hold-up problem 
is mitigated. The hold-up problem is also reduced if emission agreements related to 
emissions reduction targets are long-term. It is optimal for large coalitions to sign a 
long-term emissions reduction agreement. However, the possibility of renegotiations 
and signing a short-term agreement is a credible “threat” for countries to cooperate 
with emissions abatement and not to deviate from the climate coalition (Battaglini 
and Harstad 2015).

If the Paris agreement is signed and ratified, all ratifying Parties will not necessarily 
cooperate and implement similar climate policies. Countries contributions will be 
given voluntarily from their own positions. However, there will be some form of 
cooperation, and coalitions, even multiple coalitions, may form. Cooperative countries 
may jointly enhance their mitigation contributions.

Based on theoretical results, Parties mitigation contributions should have long-
term targets in order to reduce the hold-up problem. At the same time, short term 
renegotiations are needed to encourage cooperation. In the Paris Agreement, all 
Parties are invited to formulate and communicate long-term low greenhouse gas 
emission development strategies (Article 4, Paragraph 19). The Paris COP decision 
(1/CP.21) invites Parties to communicate such strategies by 2020. In order to reduce 
the hold-up problem, Parties should provide both long-term and short-term 
strategies.  Nationally determined contributions, which are given in five year cycles 
and provide shorter-term emission reduction targets, should be compatible with 
long-term strategies. Moreover, long-term strategies should also be transparent and 
clearly formulated. In global stocktaking both targets, short-term and long-term, 
should be compared to the overall target of well below 2 °C degrees.

Technology transfer and information sharing in the UNFCCC context can 
strengthen the spillover effect. This is important when it comes to deployment of 
low-carbon technologies in developing countries. This may also increase incentives 
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of R&D in developed countries. Another issue is the increasing technology markets 
and countries competition on them, and the impact of Paris Agreement on this 
development. Information sharing can strengthen the positive development of 
these markets and reduce uncertainty related to them. This fosters competition and 
countries willing to invest in technology development. We discuss technology transfer 
and development in more detail in Section 4.

Transfer between countries

When countries have high and steep marginal abatement costs or regional climate 
change damages are high, countries have positive incentives to join and stay in a 
climate coalition (e.g., Lessmann et al. 2015). In an opposite case, countries have high 
free-riding incentives. Wealth transfers between countries may, however, induce 
non-participating countries to join a climate coalition and cooperate in emissions 
abatement. Transfers are a useful tool for stabilizing larger coalitions, especially 
when countries differ in marginal benefits and marginal costs of mitigation (e.g., 
Finus 2008, Weikard and Dellink 2014).

Design and magnitude of transfers, however, matter to the stability and size of a 
climate coalition. In the UNFCCC context, wealth transfers refer to climate finance, 
but also on how the mitigation burden is initially shared between countries. For 
instance, the allocation of Assigned Amount Units (AAUs) under the Kyoto Protocol 
was one way to transfer wealth between countries. 

A number of different burden sharing schemes have been proposed. The allocation 
of emission reductions could be based on countries historical emissions, current 
emissions (grandfathering), projected future emissions (BAU), population (egalitarian 
rule), abatement costs, GDP or some other conventional allocation rule. Under 
UNFCCC negotiations, there is no consensus on which allocation schemes should 
be chosen. Countries preferences differ: China and G77, for example, prefer egalitarian 
or historical emissions rule whereas the EU or the United States prefer rules based 
on abatement costs or GDP (Lange et al. 2010).

Conventional transfer schemes do not improve cooperation. They may even 
do the opposite and undermine possible existing cooperating climate coalitions. 
Conventional transfer schemes do not reflect incentives: they are too large and transfer 
wealth in the wrong direction when compared to transfers designed to minimize 
free-riding incentives (Lessmann et al. 2015)4.

Conventional transfer rules have slowed down the negotiations, made it more 
difficult to reach the consensus and are harmful also from the perspective of 
coalition stability. Therefore other transfer schemes must be adopted.

In a welfare maximizing coalition, most abatement would be allocated to countries 
with low marginal abatement costs, whereas countries that have high abatement costs 
(and high climate change damages) would pay most transfers, because they benefit 
from the ambitious climate agreement and efficient allocation the most. Hence, optimal 
transfers should be contingent on abatement costs and mitigation contributions 
should be set at the level where the trade-off between minimizing countries’ free-
riding incentives and maximizing global welfare is resolved. Martimort and Sand-
Zantman (2015) provide a simple example of such a transfer mechanism. It consists of 
two transfer schemes. The first transfer is a fixed payment of which all countries pay. 
The second transfer, however, is paid to countries that contribute to mitigation actions 

4   Lessmann et al. (2015) compare results from five different numerically calibrated game theoretic inte-
grated assessment models.
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over business as usual mitigation scenarios. The more countries abate, the higher 
is the second transfer to them. Transfers are set in such a manner that i) countries 
are eager to pick the “right” transfer-mitigation menu for themselves, ii) total fixed 
transfer payments are higher than transfers paid to abating countries, and iii) global 
welfare is maximized, given the incentive constraints and budget balance constraint.

Transfers can be used to increase the incentives of free riders to apply more 
ambitious mitigation contributions. However, conventional sharing rules, which are 
based, e.g., on historical emissions or population, undermine negotiations and can 
be counterproductive in reaching more ambitious mitigation contributions. Transfers 
should be designed in such a way that countries incentives to cooperate increase 
the most and mitigation contributions would be as high as possible.

When negotiating the Paris Agreement, finance was an important negotiating 
target to developing countries. Hence, in order to ensure the stability of the Paris 
Agreement in the future, objectives related to climate finance should be met. We 
discuss these objectives and climate finance in the Paris Agreement in Section 5.

Trade sanctions for countries with low climate ambition

Free-riding incentives of countries can also be decreased by border carbon adjustments 
or trade sanctions. Countries that have implemented unilateral climate policies can set 
import tax on commodities imported from countries without any carbon regulations. 
In addition, countries can support exporting industries by exemptions of domestic 
carbon taxes. Furthermore, countries may cooperate with their carbon policies and 
form climate clubs: club members harmonize their carbon pricing schemes or carbon 
policies and implement penalties or carbon tariffs for non-participating countries (e.g. 
Nordhaus 2015, Böhringer et al. 2016). This has three effects. Firstly, border carbon 
adjustments can effectively reduce carbon leakage and competiveness losses of 
firms under domestic carbon regulation. Secondly, border carbon adjustments 
shift the burden of climate policy to non-regulating countries that export carbon 
intensive commodities. Hence, border carbon adjustments decrease club members’ 
climate policy costs and increases indirectly the climate policy costs and terms of 
trade losses of non-participating countries. Thirdly, carbon tariffs may lead to 
more effective climate policy and broader climate cooperation, if non-regulating 
countries start co cooperate and adopt domestic carbon policies in order to avoid 
carbon tariffs. Based on simulation results with numerical global models, cost savings 
induced by two first effects are expected to stay relatively small (Böhringer et al. 2012, 
2016). However, the third effect can be more important in terms of abatement cost 
savings and abatement efforts.

Nordhaus (2015) and Böhringer et al. (2016) provide some recent modelling 
estimates using numerical global climate-economic models. Nordhaus shows that a 
climate club posing small trade sanctions to non-participants can induce a large stable 
climate coalition with high levels of abatement. Böhringer et al. (2016) find that global 
costs of climate change mitigation decrease dramatically, when new countries join a 
climate coalition and start to cooperate due to border carbon adjustments.

Nordhaus (2015) and Böhringer et al. (2016) use different kinds of penalties on 
non-regulating countries. Uniform percentage tariffs, used in Nordhaus’ model, are 
levied on all imports from non-regulating countries. Carbon tariffs, used in Böhringer 
et al. study, are based on the carbon content of imported goods. Both approaches have 
problems. Even if a uniform percentage tariff is simple and transparent, it may conflict 
with the trade rules of the General Agreement on Tariffs and Trade (GATT) under 
the World Trade Organization (WTO), because then domestic goods and imported 
goods are not treated equally (Mavroidis and de Melo 2015, Ederington 2010). This is 
not the case with carbon tariffs, if domestically produced carbon intensive products 
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and goods are under a similar taxing policy as imported goods. However, carbon 
tariffs may be problematic due to the complexity of calculating the carbon content 
of different imported goods. These calculations can be eased by using, for instance, 
product-class specific default carbon footprints as the tax basis (McAusland and 
Najjar 2013).

Decisions and procedures of how border carbon adjustments or trade sanctions 
can be used and implemented are not directly under the UNFCCC framework. There 
is, however, increasing discussion whether international environmental agreements, 
such as the Paris Agreement, and trade agreements, such as the GATT/WTO, should 
be linked. From the economic literature point of view, linking the enforcement of 
environmental policy and trade policy agreements would be beneficial (Ederington 
2010). Hence, the possibility to use trade sanctions as an incentive mechanism of 
the Paris Agreement should be considered and assessed.

Photo: Image bank of the Environmental Administration / Janne Ulvinen
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Greenpeace’s polar bear Aurora in Paris Climate Conference in 2015. Photo: Hanna-Liisa Kangas
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3   Market mechanisms

According to economic literature, the single most effective climate policy instrument 
would be a sufficient uniform global carbon tax. It would induce polluters to 
reduce their emissions cost-efficiently, consumers to decrease their carbon related 
consumption and also spur technology developers and companies to innovate 
and deploy more efficient and clean technologies (Fischer and Newell 2008). Many 
economists, e.g. Weitzman (2014), have also argued that instead of negotiating 
separate emission targets for each country or region, countries should concentrate 
on negotiating on a uniform global price for carbon emissions. Weitzman argues 
that this would have some desirable features such as: 1) global carbon price induces 
cost effectiveness, 2) it lowers the problem of dimensionality of the negotiations 
and facilitates finding an agreement with relatively low transactions costs, and 
3) it embodies countervailing force against narrow self-interest by automatically 
incentivizing all negotiating Parties to internalize the externality. Unfortunately, 
negotiating on a global carbon tax in such a way that Parties could accept the 
outcome of a uniform tax and implement it in their national legislations is not 
realistic politically. Achieving cost-efficiency must be implemented by other means 
and mechanisms.

3.1  
The history of the market 
mechanisms in the UNFCCC

The Kyoto Protocol was the first time market mechanisms were introduced in the 
UNFCCC framework. It introduced three market based mechanisms: International 
Emissions Trading (IET), the Clean Development Mechanism (CDM), and Joint 
Implementation (JI).

Under International Emissions Trading, developed countries could trade Assigned 
Amount Units (AAUs) between each other in order to comply with their Kyoto targets. 
However, a relatively limited amount of AAU’s have been traded between countries 
(Ranson and Stavins 2015).

The two project based mechanisms have been more popular, until recently. CDM 
and JI are, however, criticized for many reasons. The aim of the Clean Development 
Mechanism is to provide cost-efficiency in emission reductions for developed 
countries to meet their reduction commitments while at the same time contributing 
in sustainable development in developing country Parties. However, the CDM 
does not constitute any mitigation of global emissions, it simply shifts emission 
reductions from developed countries to developing countries. CDM projects need 
to demonstrate true emissions reductions: CDM projects should be additional to the 
defined baseline, i.e. the project and its emission reductions would not have occurred 
without the financing by the developed country Party. However, the additionality and 
true emissions reductions have been under suspect in many CDM projects. This is a 
problem as developing countries do not have any legally binding emission targets 
under the Kyoto Protocol and there have been major difficulties in estimating the 
baseline emission trajectories, additionality and crediting of projects. For instance, 
more than 20 percent of forecasted Certified Emission Reductions (CERs) up to 2020 
are expected to result from hydropower projects, many of them in China, and most 



28  Reports of the Finnish Environment Institute  17 | 2016

of the hydropower projects in China would have been implemented even without 
the CDM (Erickson et al. 2014). 

If projects have been non-additional, global emissions could have even increased 
due to the CDM. Project developers have received CERs from projects that would 
have been conducted in any case. These CERs have been sold to developed country 
Parties who have avoided reducing their emissions by the same amount. Erickson 
et al. (2014) have calculated pessimistic and optimistic estimates of the impacts of 
the CDM on expected global emissions by 2020. In their pessimistic scenario, the 
CDM could increase global GHG emissions by 3.6 billion tCO2e by 2020, whereas 
the optimistic scenario indicates that global GHG emissions could decrease by 3.2 
billion t CO2e. There are two major factors explaining the huge differences of the two 
scenarios: 1) the potential non-additionality of hydropower and wind projects, and 2) 
emission benefits from project operation beyond the crediting period. Exact measures 
of these factors are difficult to calculate because the counterfactual, i.e. the emission 
path if the CDM had never occurred, is not observable.

Also, the contribution of the CDM to the host countries’ sustainable development 
has been widely questioned. These problems were realized, for instance, in projects 
for destruction of industrial gases such as HFC-23. These projects have generated high 
windfall profits for project developers and host countries, and perverse incentives 
to increase the production of HCFC-22, and thus as byproduct HFC-23 emissions. 
Furthermore, the limited regional distribution of projects and the distribution of 
project types have raised concerns about sustainable development contribution and 
regional equity of CDM. For instance, transport and building sectors are mostly 
absent. Finally, requirements of additionality and the determination of baselines have 
increased transaction costs of CDM projects. (Bakker et al. 2011.)

Contrary to the CDM, JI projects where both the buyer and host country have 
binding Kyoto targets, the crediting of project offsets is a zero-sum game between the 
host and financing country. To avoid double counting the host country has to cancel 
an equal amount of its own AAUs as it credits Emission Reduction Units (ERUs) from 
the JI project. Hence, the additionality constraint does not pose a problem in JI, if 
both countries’ targets are ambitious enough and emission reductions are accounted 
only once. However, in most JI projects the host country has been either Ukraine or 
Russia. They both have lot of “hot air”, meaning that their Kyoto target emissions are 
well above the true or projected baseline emissions. Russia and Ukraine, thus, have 
had large amount of surpluses of AAUs. In these cases, global emissions could have 
increased, if emission reductions are not correctly credited. In fact, Kollmuss et al. 
(2015) argue that the use of JI may have enabled global GHG emissions to be about 
600 million tCO2e higher than they would have been otherwise.

3.2  
Market mechanisms in the Paris Agreement
In their INDCs over half of the Parties plan to use or are considering the use of market-
based instruments from international, regional or domestic schemes. However, 
market instruments are used only to meet part of their mitigation targets. In the 
Parties’ view, the use of market mechanism is important for the cost-efficiency and 
for enhancing the level of ambition. (UNFCCC 2015b.) However as stated in their 
INDCs, for instance, the U.S. and EU do not intend to use international, UNFCCC 
based market mechanisms to help to meet their targets.

Discussions under the UNFCCC framework on various approaches to enhance 
the cost-effectiveness of, and to promote, mitigation actions began in 2011 at COP17 
in Durban. COP18 in Doha 2012 requested the Subsidiary Body for Scientific and 
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Technological Advice (SBSTA) to elaborate three work programs: Framework for 
various approaches (FVA), new market-based mechanism (NMM), non-market-based 
approaches (NMA). After years of negotiations the Paris Agreement established two 
particular mechanisms focusing on market approaches:

 i)  voluntary cooperation in the implementation of nationally determined 
contributions of the Parties (Article 6, Paragraphs 1-3)

 ii)  a mechanism to contribute to the mitigation of greenhouse gas emissions 
and support sustainable development (Article 6, Paragraphs 4-7).

Voluntary cooperation between Parties, introduced by the first mechanism, can 
be conducted, for instance, by linking Parties’ national emissions trading schemes or 
other national climate policies. However, it can cover any kind of cooperation related 
to mechanisms in Article 6 or any other types of cooperation among Parties in the 
implementation of their NDCs. In addition to implementing the current NDCs, the 
aim of voluntary cooperation is to increase mitigation ambition of the cooperative 
Parties and promote sustainable development and environmental integrity. The 
emission reductions achieved by cooperative actions can be transferred between 
parties by using internationally transferred mitigation outcomes (ITMO), which is a 
new “unit” established by the Paris Agreement. When transferring ITMOs, Parties 
must avoid double counting.

The latter mechanism (which is here called the Sustainable Development 
Mechanism, SDM), will be developed on the basis of flexible mechanisms of the 
Kyoto Protocol. SDM aims to (a) promote greenhouse gas mitigation while fostering 
sustainable development, (b) incentivize and facilitate participation by public and 
private entities who are authorized by a Party, (c) contribute to the reduction of 
emissions level in the host country, which can also be used by another party to fulfil 
its nationally determined contribution, and (d) deliver an overall reduction in global 
emissions.

However, negotiations around these mechanisms continue. Subsidiary Body 
for Scientific and Technological Advice (SBSTA) will give rules, modalities, and 
procedures related to the SDM and guidance on how to avoid double counting 
when Parties engage cooperative approaches and use ITMOs. The most important 
parts of the Paris Agreement for market mechanisms are presented in Table 1. In 
addition to those parts, market mechanisms relate to mitigation parts (e.g., Article 4) 
and transparency framework (Article 13) of the Paris Agreement.  

Table 1. Most important parts of the Paris Agreement for market mechanisms (UNFCCC 2015a).

Paris  
Agreement

Part in text Issue What does it state? 

COP Decision Par. 37 Double counting Guidance to ensure that double counting is avoided for both 
anthropogenic emissions by sources and removals by sinks.

COP Decision Par. 38 Sustainable Develop-
ment Mechanism

Basis of the rules, modalities and procedures for the mecha-
nism.

COP Decision Par. 39 Sustainable Develop-
ment Mechanism

Subsidiary Body for Scientific and Technological Advice should 
develop and recommend rules, modalities and procedures for 
the mechanism.

Agreement Article 6, 
par. 1

Voluntary  
cooperation

Parties can pursue voluntary cooperation in the implementa-
tion of their nationally determined contributions. Parties shall 
apply robust accounting.

Agreement Article 6, 
par. 2-3

Internationally  
transferred mitigation 
outcomes 

Parties shall apply robust accounting and avoid double 
counting. The use of ITMOs shall be voluntary and authorized 
by participating Parties.

Agreement Article 6, 
par. 4-7

Sustainable Develop-
ment Mechanism

A new market mechanism to contribute to the mitigation of 
greenhouse gas emissions and support sustainable develop-
ment is established.
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3.3  
Ways to implement market mechanisms
There are many benefits identified in the literature for Parties to cooperate and link 
their national policies, and potentially use the SDM. However, when designing the 
rules of these two options, all pitfalls that may occur should be understood when 
utilizing market mechanisms. Next we attempt to pinpoint features that are important 
when answering the crucial question: How can market mechanism induce countries 
to enhance their mitigation ambition.

Voluntary cooperation

Benefits of using and linking market mechanisms are well identified in the economic 
literature. The following list refers mainly Bodansky et al. (2015), Stavins (2015), 
Ranson and Stavins (2015), and Metcalf and Weisbach (2012).

The main argument is cost-efficiency and cost minimization. The given emission 
reduction target is achieved with minimized costs, when the marginal costs of emissions 
reduction is equal in all sources of emissions. Cost minimization is important per se, 
but it also has positive dynamic effects: achieving emissions target with lower costs 
enables more ambitious targets in the future.

The second benefit of linkage is the mitigation of the carbon leakage. When the 
costs of emitting greenhouse gases are not equal in different countries, this might 
affect the comparative advantage of firms in different locations. Market shares of 
those firms that are under lax environmental policy may become higher, due to 
lower production costs. In an extreme case, the differences in climate policies might 
even affect the location decisions of industrial installations. Equalizing the costs of 
polluting, by linking climate policies, reduces the disorder of distorted competition 
between countries.

Linkage increases the size of the carbon markets. This on the other hand has many 
advantages by itself. It increases the liquidity and diminishes the price volatility of 
the markets, as market shocks in one country or in one industry will be absorbed by 
the whole market and are thus relatively milder. The higher the number of sellers and 
buyers in the market and the more diversified they are, the higher is the absorption 
capacity of the market. However, at the same time linking creates a risk of importing 
price volatility from other markets (Flachsland et al. 2009). The increased size of the 
market reduces also the possibility of the use of market power. The higher the 
number of participants in the market, the smaller the effect of an individual actor is 
to the market outcome. 

Linkage has also political dimensions. Countries may demonstrate leadership 
by cooperating and designing coordinated climate policies. This may increase 
the potential for cooperation in other areas as such as in technology transfer 
and development. Furthermore, linking national policies requires coordination of 
linked policy instruments. Countries have to agree on monitoring, reporting and 
verification standards, coverage of policies, banking and borrowing restrictions, 
allocation methods, trading periods, use of offset credits and many other rules and 
design elements. Linking may provide an opportunity to spread out good practices to 
countries with lower institutional capabilities. Transforming good practices can also 
occur without linking itself. One important example of such cooperation is China-U.S. 
cooperation (Aldy et al. 2016).5

5   One issue related to linking is geographic proximity: countries that are more like to each other or are 
closely located are more likely linked by policies or agreements. This phenomenon is familiar also in 
other types of agreements, such as in trade agreements. (Ranson and Stavins 2015.) Furthermore, if 
market conditions change after a linkage, there are distributional impacts caused by linking. The pos-
sible negative distributional impacts met by some groups, regions or firms can increase the domestic 
opposition towards linkages and also towards the use of market mechanisms in general.
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Linking may also have negative effects on countries behavior, when deciding 
their emission targets. A country with low abatement costs may find it profitable to 
allocate more allowances to emissions trading markets and thus set a looser cap on 
its firms after linking. Firms would benefit from selling allowances to markets with 
a stricter emission cap and to firms facing higher abatement costs.6 (Helm 2003.) As 
Helm (2003) points out, the environmentally less concerned countries, which are 
sellers in the linked carbon markets, are more prone to increase their emissions cap 
after trading with other countries. One way to address this problem is to restrict the 
trading by quantity restrictions or import tariffs (Rehdanz and Tol 2005). Even though 

6   For instance, the emissions caps of the phase II of EU ETS (2008-2012) were first proposed by every 
EU member state to the EU Commission. The proposed caps were then negotiated between countries 
and EU Commission. Many Eastern European countries with a lower than average GDP per capita 
and also lower abatement costs proposed much higher cap than was eventually accepted by the EU 
Commission. (Ranson and Stavins 2014.)

BOX 1: National carbon pricing schemes and linking national policies

Currently 39 national and 23 subnational jurisdictions use emissions trading 
schemes or taxes as a carbon pricing instrument. Together these instruments 
cover some 7 GtCO2e of annual emissions, which is about 12 percent of the 
annual global GHG emissions. The price range in carbon pricing schemes is 
rather large: 1 – 130 US$/tCO2e. Moreover, there are 19 existing national or 
subnational emissions trading schemes: EU Emissions Trading System (EU ETS), 
the Regional Greenhouse Gas Initiative in northeastern states of the U.S. (RGGI), 
seven pilot programs in China, and emissions trading systems in Alberta, 
California, Kazakhstan, Korea, New Zealand, Quebec, Switzerland as well as 
in Kyoto, Saitama and Tokyo. Currently, market prices in these vary between 1 
and 36 US$/tCO2e. However, in most trading schemes the current price is below 
10 US$/ tCO2e. EU ETS is, so far, the biggest scheme covering annually around 
2 GtCO2e of emissions, but China will implement a national emissions trading 
scheme starting from 2017. There are also many other carbon pricing schemes 
under consideration all over the world. (Kossoy et al. 2015.)

National or subnational climate policies can be linked in multiple ways. For 
instance, two emissions trading schemes can have one-way or two-way linkages. 
In a one-way linkage one jurisdiction allows its emissions trading participants to 
use another program’s units in their own compliance purposes. Then emission 
allowances are traded between programs if the price in the former trading 
program is higher than in the latter, until the prices are equal. However, if the 
price in the first jurisdiction is higher than in the second one, no allowances 
will be traded between the two programs. Perhaps the most known one-way 
linkage is the use of international offset credits from CDM or JI mechanisms 
in different emissions trading schemes. Both CERs and ERUs are used under 
certain restrictions in the EU ETS and also in emissions trading schemes, for 
example, in Switzerland, New Zealand and Tokyo.

With a two-way linkage, emission allowances can freely flow between two 
emissions trading schemes. Without any restrictions on trading, the carbon 
prices will equalize between the two programs after the linkage. Currently, 
California and Quebec have linked their emissions trading schemes. Direct 
linkage can also be multilateral, where multiple nations link their emissions 
trading schemes together. Linkage can also be indirect. Two emissions trading 
programs are linked indirectly, for instance, if they both allow the use of offset 
credits from a third system such as CERs from CDM projects.
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trade regulations are harmful for cost-efficiency, they can encourage the selling Party 
to accept a stricter emission target and thus increase the global mitigation ambition.

The Paris Agreement can foster positive effects of voluntary cooperation and linking 
national policies of Parties. The voluntary cooperation approach does not create 
carbon pricing markets but it creates the possibility for the markets to occur, if Parties 
were to desire so. However, voluntary cooperation approach remains open for any 
type of cooperation between Parties. Also, the definition of ITMO is broad and open 
to any kind of units, allowances and emission reduction outcomes. The cooperation 
approach is a decentralized and Party driven system, where the use of ITMOs is 
authorized by participating Parties. In addition to the definition of ITMO, there 
are still many open questions, which will be discussed in the coming negotiations. 
For instance, given that voluntary cooperation is a decentralized approach, who 
will control (and how) that Parties’ cooperation promotes sustainable development, 
ensures environmental integrity and transparency and that Parties apply robust 
accounting when using ITMOs. Thus, what is the role of the CMA in the voluntary 
cooperation approach? (Marcu 2016.)

One of the greatest threats related to voluntary cooperation and linking national 
carbon policies is that countries start to behave strategically to promote their domestic 
industries. By the Paris Agreement, Parties’ emission targets are set on a voluntary 
basis. If carbon markets will be linked, the decisions of the Parties’ national mitigation 
contributions should not be dependent on the possibility of linkage, at least in the 
direction of loosening their ambition. However, whether possible linkages tempt 
Parties to set relaxed mitigation contributions, is extremely difficult to observe. This is 
a particular problem if Parties’ national contributions are not economy-wide absolute 
caps. Uniform monitoring, reporting, and verification requirements would enable 
the comparison of the targets and evaluation of possible loose target setting. Hence, 
all Parties should be encouraged to give their NDCs in the form of economy-wide 
absolute caps. Moreover, again both long-term and short-term mitigation strategies 
provided by Parties are important when reducing the incentives of short-time strategic 
actions.

Second notable threat of linking emissions trading schemes is double counting 
of internationally transferred mitigation outcomes established in the Paris 
Agreement. Double counting risks true emission reductions if Parties link their carbon 
policies or use project based mechanisms. Schneider et al. (2014) classify four types 
of double counting:

 1.   Double issuance: more than one unit is issued for the same emission 
reductions and both units are used in contributions of Parties.

 2.  Double claiming: the same emission reductions are accounted by two 
different Parties in their contributions.

 3.  Double use: one issued unit is duplicated in registries or otherwise 
transferred twice to another country.

 4.  Double purpose: a unit is i) used for attaining a mitigation contribution, 
and ii) counted towards financial or technology contributions, such as 
climate finance or activities implemented under a technology mechanism.

To avoid double counting a proper accounting framework is needed. This gives basis 
for transfers and use of internationally transferred mitigation outcomes. However, 
accounting of emission reductions may be problematic due to the unclear definition 
of ITMOs. An accounting framework includes Parties’ own national registries and 
technical standards for them and a centrally administered registry to monitor and 
track transfers of units. The UNFCCC should also provide central registry services 
for those Parties that do not have the capacity to build their own registries.
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The Subsidiary Body for Scientific and Technological Advice (SBSTA) should take 
into account all possible double counting risks when formulating the rules, mo-
dalities, and procedures related to the Sustainable Development Mechanism and 
guidance how to avoid double counting under cooperative approaches. To enrich 
cooperation between Parties and to mitigate double counting risks, the UNFCCC 
should provide support for accounting of emissions and maintenance of registries, 
processes of monitoring, reporting and verification, information sharing related to 
rules and design issues of carbon pricing schemes, and options and procedures to 
link national carbon pricing schemes. This would enhance transparency, eliminate 
possibilities of double counting, increase cost-efficiency, spread out good practices 
and induce countries to cooperate.

The Sustainable Development Mechanism (SDM) 

Where the voluntary cooperation approach (Paragraphs 6.1-6.2 of the Paris Agreement) 
is a Party driven decentralized system, the SDM is centralized mechanism, which 
will be under guidance of the CMA and will be supervised by a UNFCCC body. The 
supervising body will be designated by the CMA. Negotiations related to SDM will 
continue under the work of SBSTA. There are many open questions related to, for 
instance, the governance, scope and rules of the SDM (see Marcu 2016).

The SDM seems to be very similar to existing project based mechanisms of the 
Kyoto Protocol. The architecture of the Paris Agreement is, however, different from 
the Kyoto Protocol. These differences mirror to negotiations of the SDM. Similar to 
the CDM and JI, the SDM is a mechanism that has emission reductions as an output. 
The emission reductions that are produced in a host Party of the SDM can be used 
by another Party to fulfil its NDC. A difference between the CDM and SDM, but a 
similarity to the JI, is that under the Paris Agreement, both the host Party and the 
Party, which uses the emission reduction outcomes, have emission targets introduced 
by their NDCs. However, in contrast to JI, these targets are not necessarily economy-
wide absolute targets as is the case with the Annex I countries of the Kyoto protocol. 
While the natures of NDCs with respect to the Parties’ emission targets differ, this 
might require different procedures of the definitions and issuance of SDM emission 
reduction outcomes (or ITMOs).

Hence, learning the lessons from CDM and JI, the success of SDM will rest on 
how the issuance of credits, allowances or emission reduction outcomes will be 
carried out. The Sustainable Development Mechanisms can be built on existing 
infrastructure of the Kyoto Protocol such as the system for accrediting independent 
third-party validators and verifiers, the registry established under the CDM, and the 
international transaction log, if necessary. However, new standardization is needed 
for setting baselines and credit thresholds as well as how to arrange the issue of 
overall mitigation. In contrast to CDM, which just allocated required mitigation efforts 
from developed countries to developing countries, SDM aims to deliver an overall 
reduction in global emissions. This requires, for instance, the use of discounting 
approaches, stringent baselines or voluntary contributions made by someone in 
somewhere to the global environment. These approaches reduce problems related to 
the environmental integrity of CDM. However, there are still open issues with regards 
to the approaches themselves and their integration into the upcoming SDM rules.

SDM should also contribute to sustainable development. This might become an 
issue while the definition of sustainable development varies between countries. Hence, 
this might result in restrictions of using emission reduction outcomes produced 
by SDM if views of sustainable development differ in different countries. Another 
option could be that CMA tries to form an international definition of sustainable 
development used in SDM (Marcu 2016).
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Moreover, it is still unclear, does the SDM mean one or more than one kind of 
mechanism (Marcu 2016). To avoid pitfalls and reduce bureaucracy and transaction 
costs related to project based mechanisms, new types of mechanisms are being 
proposed, such as sectoral crediting or policy crediting mechanisms (e.g., Michaelowa 
2012). In sectoral crediting emitters would, for instance, receive credits or emission 
reduction outcomes if their emissions stay under an ex ante given sectoral target 
or benchmark and emitters that have excess emissions, must pay a penalty or 
purchase credits from carbon markets. Respectively, in policy crediting, a country 
receives credits if emissions of a specific sector or sectors stay under a pre-defined 
crediting threshold after implementing additional climate policies. Countries or firms 
may then sell the credits in international carbon markets. The existence of current 
international project based mechanisms, or a mechanism that is alike these project 
based mechanisms, and relationship between them and the new proposals for SDM 
is more or less open.

Negotiations of SDM continue and at this point it is thus difficult to say what the 
final form of the SDM will be. However, the most crucial issue in CDM and JI has 
been the additionality and baseline calculations. It is thus evident that environmental 
integrity is an important aspect also in SDM. If SDM requires baseline calculations, 
the projects under SDM must not affect how the baselines are defined (see Strand 
and Rosendahl 2012). This is important when countries’ contributions are given in 
terms of economy-wide absolute emission targets, but it is especially important when 
emissions targets are given with respect to a baseline scenarios or contributions are 
expressed as intensity targets. Moreover, to avoid risk of environmental integrity 
and false baseline setting, Parties have to meet certain pre-qualifying criteria. 
One possible criterion could be that a host Party has a quantified absolute emission 
reduction target expressed by ambitious short-term and long-term goals. Second 
possibility is that there would be different tracks for SDM, similar to JI, depending 
on the emission targets of the host country.  
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4    Technology transfer and  
information sharing

4.1  
Why include technology in climate negotiations?
Technology plays a key part in climate change mitigation. The lack of sufficient climate 
policies leaves markets to function without adequate incentives for the development 
of clean technologies, leading to less than optimal investment and adoption (Popp 
et al. 2010). Technology in this context includes material goods, but also managerial 
know-how, applied skills and notably tacit, embedded knowledge related to the 
application of low-carbon technologies (Brewer 2008). Improving existing technology 
and its diffusion to new markets can help to push climate change mitigation to the 
level necessary to achieve and go beyond the NDCs.

The motivation of including technology issues in international climate agreements 
is to enhance cooperation in development, transfer and improvement of access to 
low-carbon technologies, especially for developing countries. The emphasis on 
cooperation has traditionally been on North-to-South directed cooperation, but 
what is increasingly significant is the importance of developing countries as sources 
for low-carbon technologies and their transfer within (Brewer 2008). However, the 
leaders of low-carbon technology development at the moment are only a few wealthy 
countries (the U.S., Germany, Japan, Korea) and also importantly, China (Lohse 2014). 
The question is, how to help developing countries achieve technological leapfrogging, 
skip the unsustainable carbon-intensive path that developed countries have taken, 
and move on directly to clean energy sources? (Popp et al. 2010.) 

International cooperation in technology policy, and practice, can make a 
considerable addition to mitigation efforts. Therefore, the UNFCCC has established 
the Technology Mechanism and its subsidiary bodies for advancing multilateral 
action in technological development and diffusion (see more from Box 2). Especially 
mitigation in the energy sector has the opportunity of substantial effects, as energy 
production and use account for two thirds of anthropogenic GHG emissions. Overall 
energy consumption is growing globally, so decoupling the growth of consumption 
and emissions, especially from energy production, needs to take place to reach 
mitigation targets. In 2014 for the first time emissions stayed at the previous year’s 
level and energy intensity decreased by 2.3 percent, while the global economy still 
grew 3 percent (IEA 2015). The demand, and supply, for low-carbon energy has to 
be enforced and barriers preventing technology diffusion lowered.  This could be 
achieved to some extent in the UNFCCC context.

There are many uncertainties related to technology and low-carbon innovations. 
Present technology policies are often short-sighted, considering technology 
development itself being very forward-looking, since different policies have distinct 
timeframes in which results can be seen. RD&D projects’ results and effects can 
be expected a lot later than e.g. results from technology transfer agreements, with 
the predictability of climate policy affecting the choice of action. In general, falling 
costs, improved quality, and a diversified range of options are characteristic as time 
passes and use of low-carbon technologies spreads, making investment in established 
technologies more viable. The effect of innovation on economies and emissions may 
only occur decades later, since it takes several years for a technology to have real 
market impact. When combining long- and short-term technology policy, the most 
benefits can be gained. Therefore pilot projects, which may have long payback 
periods, and experimentation, need financial support right in the beginning, which 
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markets would not necessarily provide. The uncertainty of the future of climate and 
technology policies leads to a lower level of both innovation and investment, which 
we will discuss further in Section 5. (de Coninck et al. 2008, Popp et al. 2010.)

For effective technology diffusion and enhanced low-carbon innovation, capacity 
building in developing countries is necessary. For real change towards the global 
climate targets, it is essential for developing countries to become producers, not 
only consumers, of low-carbon innovations (Ockwell et al. 2010). The importance 
of tacit knowledge and managerial skills alongside hardware is vital for developing 
national systems of innovation. Insufficient enabling environments and limited 
absorptive capacities in developing countries are among of the main barriers to 
effective and fruitful technology transfer. The technological change in developing 
countries will be most likely achieved by a mix of endogenous innovations and 
imported technologies. (Gehl Sampath et al. 2012, Popp et al. 2010.)

Multinational cooperation between countries and discovering new markets is 
an attractive business opportunity, resulting in technology diffusion. For example, 
international patent applications and exclusive licensing agreements helped a 
California based solar panel business to partner with an Indian developer and a 
Chinese business, leading to increased market shares for solar panels and lower 
emissions (Lane 2011). Current technology policy in climate negotiations in general 
does not yet lead to optimal cooperative action, which would be beneficial from 
the private sector’s perspective.  Technology transfer in the UNFCCC context can be 
a promising route for private sector action and technology diffusion. Of course, other 

BOX 2: UNFCCC and the Technology Mechanism

The Technology Mechanism (TM) was established in 2010 in Cancun at COP16, 
and it is formed of two entities: the Technology Executive Committee (TEC) and 
the Climate Technology Centre and Network (CTCN).

The TEC is the policy arm of the mechanism, and its purpose is to facilitate 
the effective performance of the TM and promote the technology transfer 
framework. In practice its main functions are to recommend actions and policies, 
and provide guidance on technology cooperation and action against barriers. 
Different road maps and action plans are included in the mandate of the TEC, 
as well as promoting collaboration between technology stakeholders.

The TEC coordinates Technology Needs Assessments (TNAs), which contain 
information on the technologies developing countries have prioritized as 
necessary for enhancing action on mitigation and adaptation. TNAs include 
Technology Action Plans (TAPs), which determine barriers for successful 
technology implementation, and project ideas on how to initiate action. 

The CTCN is the operational side of the mechanism, thus providing 
technology solutions, capacity building and advice on policy, legal and regulatory 
frameworks to developing countries. The purpose of the CTCN is to function 
as a landing base for national, regional, sectoral and international technology 
networks by facilitating international partnerships among public and private 
stakeholders through Nationally Determined Entities (NDEs). NDEs are the 
contact for each country, through which the CTCN connects stakeholders. 
Requests for technological assistance can be sent through the CTCN and also 
businesses, academics and public-sector actors are all encouraged to join the 
network to improve its expertise and reach. Additionally, an open database 
of climate technologies is being developed, to improve knowledge-sharing on 
existing technologies, including their costs and availabilities.
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policy areas, such as trade policy, play a key role in effective technology diffusion 
(Popp et al. 2010), which leads to challenging linkages to policy areas outside the 
UNFCCC mandate. 

Not only policy issues, but also practices from the past create uncertainty. Technology 
transfer is not necessarily considered to be effective and transparent. Dumping of 
obsolete, broken or far from state-of-the-art technologies in developing countries, 
especially in Africa, has led to some skepticism over technology cooperation and its 
benefits, and therefore preventing efficient technology adoption. (Amankwah-Amoah 
2015). Local actors start developing their business around good products, by actively 
spreading the technology, designing additional processes for financial benefits and 
manufacturing components necessary. This then leads to the intended strengthening 
of the local business environment. Out-dated or poor quality technology does not 
encourage local market formation or innovation, as the business and innovation 
ecosystem does not strengthen following the adoption of the new technology. Also, 
the more low-carbon technology there is on the markets, the larger the network 
benefits. Some markets for low-carbon technology in developing countries are 
relatively small in size, which creates uncertainty for producers and users to adopt 
low-carbon options.

For effective technology cooperation, there are many challenges and barriers 
without practical solutions. Many of the existing problems help us to understand 
why technology development, transfer and cooperation is not yet sufficient, and why 
the UNFCCC and its Technology Mechanism are needed alongside other policies and 
national incentives. However, the key is to tackle questions related to development 
priorities, economic growth and related issues (e.g. energy access) in developing 
countries, where the largest growth in emissions and energy demand will be in the 
upcoming decades, and where benefits of mitigation action expand to areas such as 
improved air quality and increased overall welfare. (de Coninck and Sagar 2015.)

4.2  
Technology in the Paris Agreement 
The Paris Agreement contains technology issues in both the agreement and the COP 
decision. In Table 2 we have compiled key sections from both parts of the Paris 
outcome. Fundamentally, the Paris Agreement requires developed and developing 
countries to share information about technology and provide support, financially 
and cooperatively, for technology adoption and capacity building. What is 
imperative is the wording ‘shall’ instead of ‘should’, making the statements of the 
Paris Agreement actual and concrete to be followed up. Parties to the agreement will 
reassemble in May 2016 to discuss further technology transfer and development, and 
the SBSTA starts its work for improving the existing Technology Mechanism, such as 
the TNA process and implementation of technology policies. Endogenous capabilities 
and barriers to technology transfer are recognised as topics in need of consideration 
for effective technological diffusion, alongside levels of implementation.

From the technology point of view, among the most interesting outcomes from 
Paris COP21 were the voluntary pledges and formation of new partnerships that 
were outside the actual negotiations. Non-state actors were also more visible than 
ever before, thanks to the Lima-Paris Action Agenda (LPAA). During the fortnight 
in Paris there were numerous unveilings of voluntary and prominent initiatives 
related to climate technology. Some examples are En.Lighten and the International 
Solar Alliance (ISA): The En.Lighten, a campaign for phasing out incandescent lamps 
by the end of 2016 and ISA, an alliance launched by India to develop solar technology 
and enhance deployment of solar energy in developing countries (UNFCCC LPAA 
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2016). Even in the Paris COP decision, the Non-state Actor Zone for Climate Action 
(NAZCA) was given special thanks as a successful cooperative venture, showing the 
resolution of sub-national and private sector actors to act ambitiously.

4.3  
How to lower barriers and increase cooperation?
Placing a uniform, sufficient and global price on carbon is not currently politically 
tangible as a way for fixing the market failure of production externalities. As climate 
agreements have to be formed in less than optimal conditions leading to insufficient 
emissions reductions (see Section 2), technology policy in and parallel to the UNFCCC 
context can increase additional climate action ambition. 

Table 2. Most important parts of the Paris Agreement for technology (UNFCCC 2015a).

Paris Agreement Part in text Issue What does it state?

Agreement,  

COP Decision

Article 10,  
par. 1-4

par. 67

Recognition of the 
TM

Parties shall strengthen cooperative action on technology 
development and transfer. Recognising existing efforts, and 
further strengthening cooperative action. Establishment of 
a technology framework to promote and facilitate enhan-
ced action.
The TEC and CTCN are requested to  support the imple-
mentation of the Agreement by continuing work with 
technology research, development and demonstration and 
with the development and enhancement of endogenous 
capacities and technologies

COP Decision Par. 68 Technology  
framework to 
improve the TNA 
process

Financial/technological support and resulting action, 
through bankable projects. Assess technologies ready 
for transfer and enhance enabling environments. Address 
barriers to the adoption of socially and environmentally 
sound technologies.

Agreement Article 10,  
par. 5

Technology  
innovation

Accelerating encouraging and enabling innovation, in 
cooperation with the TM and Financial Mechanism, with 
the aim of facilitating access, particularly in the early stages 
of the technology cycle for developing Parties.

Agreement Article 10, 
par. 6

Financial and  
technological  
support

Global stocktake to take into account efforts made in sup-
port, to strengthened cooperative action on technology 
development and transfer.

Agreement,  

COP Decision

Article 6,  
par. 8-9 

par. 40

Non-market  
approaches  
framework

Framework for non-market approaches, to promote am-
bition, enhanced public and private sector participation in 
the implementation of NDCs and enhance opportunities 
for coordination across instruments and relevant insti-
tutional arrangements. Creates a work programme for 
non-market approaches

Agreement Article 11,  
par. 1-4

Capacity building 
areas and  
approaches

Adaptation and mitigation actions, facilitating technology 
development, dissemination and deployment, access to 
climate finance, relevant aspects of education, training and 
public awareness, and appropriate communication of infor-
mation. Regional, bilateral and multilateral approaches to 
enhancing capacity building of developing Parties.

COP Decision Par. 117-121 Non-Party stake-
holders climate 
action and NAZCA 
registration

Encourages non-Party action, and cooperation with  
Parties. Provides opportunity to announce and take stock 
of voluntary efforts, initiatives and coalitions, and engage-
ment of Parties, international organisations, cooperative 
initiatives and other stakeholders.
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Knowledge sharing and cooperation

Knowledge sharing and cooperation agreements have relatively low inherent costs. 
They can help to contribute towards technology diffusion, when implementation 
costs are low, but other preventive barriers exist. Forming agreements on technology 
cooperation and information sharing can increase compliance of the agreement, 
since free-riding is not the optimal choice anymore (Buchner and Carraro 2004). 
Another benefit of RD&D agreements is increased global efficiency in technology 
development. However, uncertainty prevails on how much RD&D agreements 
affect emissions reductions, as resulting technological improvements are not always 
adopted and put into practice.

Sometimes all benefits from a private innovation cannot be reached, since the spill-
over effect contributes to the benefit of other technology producers and users (see 
Section 2.2 for more discussion). Sharing this information would utilise it to other 
actors, and reduce duplicate efforts and internalise the positive externality. However, 
knowledge sharing agreements alone do not usually lead to high environmental 
effectiveness. When used alongside other instruments, they can prove themselves an 
important aspect of technology policy. Therefore, knowledge sharing and cooperation 
can be an important approach to encourage developing country Parties to improve 
their innovation process. (de Coninck et al. 2008.) 

Knowledge sharing could be organised more effectively under the CTCN. Having 
international platforms to seek collaborative partners or information others have 
already uncovered, would help with the depoliticisation and detachment from Party 
division needed to increase attractiveness of technological change as mitigation to 
non-state actors. The Technology Library (CTCN Technology Library 2016) launched 
in Paris provides such a service. The aim of it is to be an accessible database from 
which to discover climate technology availability, performance and costs.  Sharing of 
information on technology in other international contexts is also in use, such as the 
International Energy Agency’s Technology Collaboration Programmes. Knowledge 
sharing can help identify RD&D needs, but based on research of previous sharing 
initiatives, they do not usually lead to funding (de Coninck et al. 2008). Issues related 
to intellectual property rights (IPRs) arise, when open access information is discussed. 
However, from both developing and developed countries’ perspective IPRs are not the 
most important problem. The keener issue is the lack of enabling environments, local 
market demand and poor infrastructure (Gehl Sampath et al 2012). As an inclusive 
and low-cost approach, knowledge sharing schemes could be influential part of 
cooperative action, and possibly be combined with RD&D cooperation. The CTCN 
Technology Library should be promoted, especially at UNFCCC events, to help 
stakeholders discover its resources and participate in its expansion.

RD&D cooperation has been organised on a global scale before (e.g. The European 
Organisation for Nuclear Research CERN, International Space Station) in one, 
centralised form. Increasing low-threshold opportunities of international exchange 
of scientific and technical information is the fundamental goal, but on the practical 
side additionally, RD&D cooperation increases the cost-effectiveness of research and 
development. One large centre for research in climate change mitigation technology 
is not viable, as climate change has geographically and financially differentiated 
mitigation options. Instead, linking existing research centres or networks is promising. 
Under the UN and World Bank there are several such bodies, i.e. the UN Industrial 
Development Organisation (UNIDO) and the UN Environment Programme (UNEP) 
coordinate National Cleaner Production Centres, and the World Bank and its global 
grant program infoDEV run Climate Innovation Centres. The CTCN could increase 
cooperation with existing networks and centres for development or innovation, to 
discover partners for information sharing. (Popp et al. 2010, de Coninck et al. 2008.) 
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Cooperative technology agreements and standards 

The risks related to technology development can be reduced by utilising non-
market mechanisms, such as unified, normative technology agreements. The risks 
are reduced, because all actors agree to comply with the unified, tighter than usual 
standards for technology. Therefore competitiveness is not lost. Voluntary technology 
standards and agreements (i.e. for electric appliances, vehicles or industries) could 
be initiated parallel to the UNFCCC framework, and countries could independently 
decide whether to participate. In ideal conditions climate change mitigation 
standards would be in place for all major emitting sources which are not directly 
under other policy pressure. Possible markets for technology standards are i.e. home-
appliances and vehicles markets. (de Coninck et al. 2008.) One example is the United 
for Efficiency (U4E) initiative, published during the Paris climate conference, with 
the aim of doubling the energy efficiency of all appliances and equipment by 2030. 

The notion behind cooperative technology standards is to incentivise efficiently 
market formation and innovation, to enhance mitigation ambition. Normative 
policy can be both environmentally and economically effective, as it induces a definite 
change from a business-as-usual emissions path. Well-designed normative policies 
can also attract others to join in along the way, such as when the U.S. and Japan 
tightened their standards for automobile motors’ emissions, Korea followed with 
similar standards to be able to compete under the new conditions (Lybecker and 
Lohse 2015). When coordinated or reported in the UNFCCC context, publicity and 
participation can be increased. (Stewart. et al. 2013, de Coninck et al. 2008.)

Technology orientated agreements between voluntary Parties ‘technology clubs’ 
offer one possibility for implementing common normative policies (see Section 2.3 
for climate clubs). This would lead to fragmentation of international regimes, but 
an applied approach to technology could increase cooperative action. The objective 
is to have businesses compete instead of countries, which could be achieved by 
linking similar interests of partners by forming a `technology club´. A group of 
countries or firms who are important players in a market, such as the U.S. and Japan 
in the case mentioned before, could set up a normative scheme. The benefit for the 
founders would result from the ability to set the standard at their own preferred level. 
Dominant actor strategy would prevail and standards remain high as new partners 
join in the altered markets, leading to an improved mitigation effort. (Stewart et al. 
2013, de Coninck et al. 2008.) UNFCCC entities and platforms (e.g. CTCN, NAZCA-
portal, high-level dialogues, COPs/CMAs) could support this form of cooperation.

Technology transfer agreements

Technology transfer has the benefit of being both environmentally and economically 
effective. Its primary purpose is to advance technological change in developing 
countries towards low-carbon solutions and participation in global mitigation 
efforts (de Coninck et al. 2008). Alongside countries, multinational companies are 
important channels of technology transfer, as they operate with international trade, 
licensing, investment and joint venture arrangements. Technology transfer being a 
multilateral and -national issue, has to be considered in conjunction with localised 
action. To achieve technological learning and absorptive capacity, national enabling 
environments and systems of innovation need to be developed outside technology 
transfer arrangements for the transfer itself to succeed. (Brewer 2008, Gehl Sampath 
and Roffe 2012.) 

The transfer of tacit knowledge is crucial for successful transfer of hardware. When 
transfer occurs within a business, i.e. General Electric is involved in the wind energy 
sector in China through subsidiaries, but also in joint ventures with Chinese firms, 
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the spreading of its business culture is inherent. For effective technology transfer, 
problems of inadequate skills in science, technology and engineering fields and the 
lack of information on the technologies or on their sources need solving (Gehl Sampath 
et al. 2012). Solving these problems require thought on the role of capacity building 
alongside technology transfer by transferring tacit knowledge, skills and know-
how, so that further independent innovation is possible by recipients (Ockwell et 
al. 2010). Increasing domestic absorptive capacity can positively enhance technology 
transfer, but also technology transfer itself and other international cooperation can 
improve absorptive capacity (Haščič and Migotto 2015).

From the private actors’ perspective, investing or adopting new technology 
generally creates external benefits into the economy, while all the costs are still faced 
by the private actor. Therefore technology adoption, through transfer or innovation, 
is not carried out sufficiently by private actors without additional incentives (Popp 
et al. 2010). International climate policy is therefore important for providing the 
incentive for technology transfer, since the private sector does not necessarily focus 
its business ventures towards developed countries. Capacity building arises again 
as an issue for effective technology policy (Gehl Sampath and Roffe 2012). Patenting 
issues are usually presented as a barrier for technology transfer, but limited empirical 
evidence suggests that it may not be so (Haščič and Migotto 2015). Issues such as 
inadequate enforcement of IPRs and policy immaturity may be more influential as 
barriers instead.

Especially South-South technology transfer has shown to be a beneficial form 
of technology transfer, since countries from similar backgrounds have intuitively 
a better success rate. What works in Europe may not be at all appropriate in Sub-
Saharan Africa. There is a solution for market creation, as some developing countries’ 
markets are considered too small for technology transfer. Neighbouring countries 
can cooperate, by collective purchases or economic integration, to achieve a market 
volume growth. In general, discovering local markets, potential partners, customers 
and market actors in developing countries may be difficult from abroad and here 
is where Technology Needs Assessments submitted to the TEC and the network of 
CTCN complement each other in solving these issues. (Lybecker and Lohse 2015, 
Gehl Sampath et al. 2012.)
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5    Low-carbon investments 
and finance

5.1  
Green investment gap
In order to reach the global climate change mitigation target, the necessary low-carbon 
transition requires an expansion in green technology investments. In practice, this 
means that the emission-intense technology phase-out is complemented with clean 
technology investments. At the same time, the development and energy access needs 
of developing countries should be fulfilled. Up to 1.3 billion people have no access 
to electricity, for example 25 and 62 percent of the inhabitants in India and Nigeria, 
respectively (NCE 2014; Canfin et al. 2015). The green investment gap between the 
actual annual investments and the investments needed to stay below the 2 °C target is 
estimated to be between $650 and $900 billion (Campiglio 2015). In order to make the 
required investments, companies, other organizations and households need sufficient 
amounts of financial means from both private and public sources. 

The low-carbon technology investments (such as wind turbines, solar panels or 
energy efficiency improvements) have typically high upfront costs and low operating 
costs. Therefore, the companies or other investors can’t usually finance the investments 
with their own savings. Thus, they need to borrow money so that they can invest, i.e. 
investors need external finance from private or public source.

There are different barriers that hinder the expansion of economic resource flow 
towards green technologies and cause green investments to often face high financial 
costs (Campiglio 2015; Canfin et al. 2015): 

 1.  Investments into green technologies are perceived as risky, e.g. due 
to immaturities of the technologies and even more importantly, the 
unpredictability of public policies. In particular, the retroactive solar 
energy policy in Spain and the short duration of the Australian carbon 
price mechanism have caused a strong credibility issue for the markets.

 2.  The upfront costs of low-carbon investments typically represent a high 
share of the total costs. Therefore, it takes time to create profits from 
projects. Thus, the investments have long pay-back periods, which make 
them unappealing to investors looking for short-term investments.

 3.  Some low-carbon investments are very illiquid, and thus it is very hard for 
the investor to sell their share before the project is finished.

Some of the challenges of low-carbon investments are typical for certain types of 
economies (Canfin et al. 2015; Campiglio 2015; NCE 2014):

 1.  In high-income countries, the macroeconomic environment (e.g. low 
economic growth and high unemployment) causes both households and 
companies to save rather than invest, even with the current low interest 
rates. The low interest rates also make the investments less attractive for 
the financial institutions. Additionally other factors, such as aging of the 
population and expected lower (than before the crisis) economic growth in 
the upcoming decades, hinder investments.

 2.  In developing countries, the underdeveloped investment environment, 
and related high finance costs make the green investments often non-
profitable. For example, in India financing adds 25 percent to the cost 
of solar power. Also, the transfer risk related to developing country 
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currency can be high. Thus, it is difficult to attract private finance. In many 
developing countries the only financial infrastructure for low-carbon 
investments is the public budget, which is often constrained by high levels 
of existing debt. In addition, the capacity to provide the holistic design of 
a low-carbon economy (e.g. smart grids, transport systems, low-energy 
housing) is limited in many developing countries.

Thus, even in the presence of a price on carbon, low-carbon investments may not 
get funding. Moreover, it is important to notice that the current economic situation 
increases the difficulties of low-carbon investments, since banks are focusing on 
very secure and highly liquid short-term investments, even beyond “reasonability”. 
Under these conditions, the carbon price that would be needed to overcome the lack of 
confidence in the markets would be too high to be politically feasible or economically 
sound. Therefore, additional policies and mechanisms are needed to overcome the 
finance market failures. (Campiglio 2015.) 

5.2  
Finance in the Paris Agreement
In a broad sense, climate finance refers to financing mitigation and adaptation projects. 
It can be local, national or international financing, which may be drawn from public, 
private and other sources of financing. In the UNFCCC, developed country Parties are 
to provide financial resources to assist developing country Parties in implementing 
their objectives under the Convention. Climate finance has been considered as an 
issue of solidarity between developed and developing countries since the UNFCCC 
was adopted in 1992 in Rio (Spencer et al. 2015). In addition to new investments, 
climate finance can help developing countries to increase their institutional capacities, 
improve their investment environment and gather knowledge on finance, technology 
and policy. Thus, climate finance can help developing countries to improve their 
national contributions in the future negotiation periods. In this Section, we present 
what decisions regarding climate finance were made in the Paris Agreement.

Finance is one of the core elements of the Paris Agreement. In the Paris Agreement 
negotiations, the climate finance questions were especially important for the 
developing country Parties. In Table 3, we have collected the most important parts and 
decisions concerning climate finance from the agreement. The mitigation objective 
of finance in the Agreement is to scale up financial flows to be consistent with the 
well below 2°C mitigation target. The scale of the finance has a floor of USD 100 
billion per year, which is divided to both mitigation and adaptation. The exact finance 
goal will be determined before 2025. 

The Paris Agreement states that developed countries should continue to take 
the lead on climate finance, but developing countries can also provide financing. 
This marks a big step forward from the sharp distinction between developed and 
developing countries. The sources and instruments of climate finance can be diverse, 
but public funds should play an important role. The importance of interactions 
between finance, technology and capacity building are noted in the Paris Agreement.
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Table 3. Most important parts of the Paris Agreement for climate finance (UNFCCC 2015a).

Paris Agreement Part in the text Issue What does it state?

COP Decision Par. 54. Global target for 
climate finance

Prior to 2025 Parties shall set a new collective quantified 
finance goal from a floor of USD 100 billion per year.

COP Decision Par. 59. Finance entities  
serving the  
Agreement

The Financial mechanism and its operational entities Green 
Climate Fund and Global Environment Facility, as well as 
Least Developed Countries Fund and the Special Climate 
Change Fund shall serve the Paris Agreement

COP Decision Par. 115. Pre-2020 climate 
finance scale-up

Strongly urges develop countries to scale up pre-2020 
climate finance, with a concrete roadmap to achieve the 
target of providing USD 100 billion annually by 2020.

Agreement Article 2,  
par. 1. (c)

Finance objective Aims to make finance flows consistent with a pathway  
towards low greenhouse gas emissions and climate- 
resilient development.

Agreement Article 9,  
par. 1.-3.

Who provides  
finance?

Developed country Parties shall provide financial resour-
ces to assist developing country Parties, both in mitigation 
and adaptation. Developing country Parties are encoura-
ged to provide or continue to provide financial support 
voluntarily. Developing countries taking the lead.

Agreement Article 9,  
par. 3.

Finance sources and 
instruments

Mobilizing a wide variety of sources, instruments and  
channels, but noting the significant role of public funds.

Agreement Article 9,  
par. 4.

What is funded? A balance between adaptation and mitigation.

Agreement Article 9,  
par. 5.-6.

How are the finance 
contributions  
monitored?

Developed Parties shall provide biennially information on 
their efforts. The global stocktake shall take the developed 
country efforts into account.

Agreement Article 10,  
par. 5.-6.

Finance and  
technology  
development and 
transfer

Financial support shall be provided to developing countries 
in enhancing technology development and transfer. The 
Financial Mechanism shall facilitate the financial means to 
collaborative approaches to R&D and access to technology 
in developing countries.

Agreement Article 11,  
par 1.

Finance and  
capacity-building

Capacity-building under the Agreement should enhance 
the developing countries access to climate finance.

5.3  
Scaling up low-carbon finance
In academic literature as well as in climate finance reports there are multiple ideas 
on how to overcome the barriers causing the green investment gap and thus increase 
the global mitigation ambition. Scaling up low-carbon finance requires a structural 
investment shift across the whole economy. This means that all countries, all sectors 
and all economic actors must be incentivized to make the right investment choices. 
The best practices vary between different types of countries and technologies. 
Good guidelines are increased policy certainty, blending public and private 
finance, putting new finance instruments and funding channels into operation, 
carbon pricing and international technology policy instruments. (Spencer et al. 
2015.) Fortunately, the Paris Agreement and the Green Climate Fund can provide 
opportunities to scale-up climate finance. In addition, a lot has to happen outside of 
the UNFCCC framework, especially related to developed countries’ climate finance.

We have selected promising ideas from the literature and they are classified into 
two categories: (1) The Green Climate Fund’s role in scaling up innovative investment 
instruments, (2) Decreasing low-carbon investors’ policy risks.
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BOX 3: Low carbon finance sources

Private investors are contributing majority of low-carbon finance. The role of 
private banks in finance is crucial due to the fact that unlike non-bank investors 
that reallocate the existing credit stocks, private banks are able to create new 
credit. However, private low-carbon finance has not reached its full potential. 
The majority of private capital is invested in the country of origin. Developed 
countries attract more private funding than developing countries (Canfin et al. 
2015).

Development banks are an important source of low-carbon finance. 
Multilateral or national development banks are able to provide loans for 
sectors that private banks are unwilling to finance. Development banks can 
also co-finance projects e.g. with private banks. However, unlike private banks, 
development banks cannot create credit through lending, so their range of 
actions is far more limited than the private banks’. In addition to funding, 
development banks usually also provide technical assistance to the projects and 
facilitation of dialogues with political institutions. Several development banks 
have already set up lending programs for low-carbon investments. Climate 
finance (including projects with climate co-benefits) represents 15-20 percent of 
developments banks’ finance. (Campiglio 2015; Canfin et al. 2015.)

Institutional investors, such as public and private pension funds, insurance 
companies, Sovereign Wealth Funds, mutual funds and foundations, currently 
provide only 0.45 percent of climate finance (Campiglio 2015). However, many 
institutional investors in developed countries have already indicated their 
willingness to finance low-carbon investments in the developing world. Their 
role could be crucial, since (1) they possess vast sums of capital and (2) their 
investment timelines can be longer than private investors’.

The Green Climate Fund (GCF) is a UNFCCC entity for financing developing 
countries’ climate change mitigation and adaptation projects. The fund was 
adopted in 2011 and is operational since 2014. It can engage directly with both 
the public and private sectors in climate investments. The GCF works through 
different entities to channel its resources to climate projects and programs. 
The entities may be international, regional, national, or subnational, public or 
private institutions. The climate finance instruments of the GCF are grants, 
loans, guarantees and equity. By January 2016, the Green Climate Fund has 
raised USD 10.3 billion equivalent in pledges from 48 state, regional and city 
governments. (Green Climate Fund, 2016.)

Public budgets can both directly and indirectly fund low-carbon investments. 
Low-carbon subsidies, such as feed-in tariffs or investment subsidies, can also 
be seen as public low-carbon funding policies, where the regulator decreases 
the finance risk of the investor. Public development banks and the GCF are 
usually funded from public budgets. For example, emissions trading or carbon 
tax revenues can be partially ear-marked for climate finance. Thus, carbon 
pricing revenues can be utilized as domestic and international climate finance. 
(CICERO and CPI 2015.) 
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The Green Climate Fund’s role in scaling up 
innovative investment instruments

There are new and innovative low-carbon investment instruments that enable 
investors to have proactive climate strategies. Scaling up these instruments would 
provide a much needed boost for low-carbon investments. The new, low-carbon 
investment instruments also provide possibilities for the UNFCCC, especially for the 
Green Climate Fund. Different types and sizes of investment could utilize different 
instruments. The role of the GCF and the UNFCCC would be e.g. to establish standards 
of the new instruments, provide seed money for mobilizing additional funds and 
provide support for establishing new finance programs. By playing an active role, 
the GCF can help markets for the new low carbon investments instruments to grow 
and mature also outside of the UNFCCC framework. In addition, collaboration 
between GCF and other climate funds can help to mainstream the new investment 
instruments (G20 Climate Finance Study Group 2015). The traditional climate finance 
instruments are presented in Box 4.

YieldCos are companies that own large-scale low-carbon facilities, such as wind 
power plants, whose customers have long-term power purchase contracts. Simply 
put, the idea of YieldCos is to lower the costs of capital and increase liquidity by 
separating the more volatile activities of development and construction from the more 
stable cash flows of power purchase contracts. YieldCos can also decrease the risks 
by owning a diversified set of projects. The project is housed in a parent company 
until the production phase, to protect the investors from the riskier parts of the 
project. The assets are owned by institutional and other investors looking for steady 
and predictable bond-like returns. The cash is distributed to investors as dividends.  
YieldCos started to emerge in 2013, so they are a new, but fast-growing low-carbon 
finance vehicle. The YieldCos have up to now been founded in the U.S., the UK, 
Canada and Spain. Yieldcos can decrease the costs of solar and wind projects by 20 
percent. (Nelson 2014.) So far YieldCos have been a developed country finance vehicle, 

 
BOX 4: Traditional instruments for low-carbon finance

The most common private instrument for low-carbon investment finance is a 
bank lending from a private bank (Campiglio 2015). Loan is a debt provided by 
a private financial institution to an entity at an interest rate. Also an important 
private funding source, market equity, means that investors obtain a part of a 
project or firm ownership.

Concession loan (or soft loan) is granted with more generous terms than 
market loans (i.e. lower interest rate and/or a longer grace period). The low-
carbon concession loans are usually given by development banks. For example, 
the Brazilian Development Bank (BNDES) has set a lower interest rate for loans 
to infrastructure projects, and this has helped to decrease the costs of wind 
power projects. (CICERO and CPI 2015; NCE 2014.)

Public finance institutions such as multilateral development banks use 
different instruments to decrease the low-carbon investments risks and attract 
private low-carbon capital. Most important risk instruments are guarantees and 
insurances. Low-carbon loan guarantees and insurances cover lenders against 
the risk that their debt is not repaid. 

Public grants are important for the least developed countries who find it 
difficult to attract private finance. Public grants can also be useful in technical 
assistance and capacity building.
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but there are plans to start them in developing countries as well. Guarantees or grants 
from the GCF could help to kick off YieldCo companies in the risky finance markets 
of developing countries by mitigating the risks of the investments. In developing 
countries, YieldCos could work in financing large-scale investments in urban or 
semi-urban environments, where the needed infrastructure, such as electricity grids, 
exists. To enable these large investments, additional support for technology transfer 
and capacity building is most likely needed.

Companies, projects, banks or public bodies can issue green bonds (or climate 
bonds), i.e. market debt from capital markets, for low-carbon investments. The issuer 
repays the bond over a certain period of time, plus a rate of return. The green bond 
market is a new form of climate finance, and it has been growing rapidly from a 
niche market to mainstream, and it’s showing a great potential in low-carbon finance.  
Green bond financers are both public and private, and development banks as well 
as institutional investors play a vital role. So far, 75 percent of green bonds have had 
backing from a government entity. Most green bonds have been used to finance the 
transport sector, mainly railroads. Also, electric car manufacturers, such as Tesla 
and Toyota, have been active in using green bonds. The second largest sector has 
been the energy sector, where renewable energy has received the most investments. 
Green bonds can also be issued by public or private banks for low-carbon investment 
lending, and low-carbon finance is the third largest sector in green bond markets. 
China is the largest green bond issuing country, due to China Railway Corp, which 
is one of the main new rail infrastructure builders globally. Also the UK, the U.S. and 
France are active in issuing green bonds. (CBI 2014.) Green bond markets have grown 
fast and due to the immaturity of the markets, there are still issues, such as inadequate 
standards, which can decrease the trust of investors (Canfin et al. 2015). Bonds are 
one of the finance instruments that are already in the GCF’s repertoire. The GCF 
could play an active and important role in maturing the green bond markets e.g. 
by establishing green bond standards, for example in collaboration with the UNEP.

Crowdfunding is a growing finance trend globally. It means that the funding of a 
project is raised from a large number of people, usually via internet-based platforms. 
In low-carbon finance, crowdfunding has been mostly used in renewable energy 
projects. Crowdfunding helps to expand investment participation and hence pools 
investment risks. Typically, investors receive a percentage of the revenue generat-
ed from the sale of the electricity produced by the investment. (Zheng et al. 2015.) 
Most crowd-funded projects are situated in developed countries, but the number of 
developing country projects is currently growing fast. The GCF could provide an 
established and trustworthy crowdfunding platform for different size low-carbon 
investments in developing countries. The platform should be global in a sense that 
all interested individuals and organizations, globally, could provide funding.

Microfinance provides loans in developing countries to individuals and small 
businesses lacking access to traditional banking and financial services. Micro-finance 
institutions cover banks, companies, non-governmental organizations (NGOs), go-
vernment agencies and community-based development groups. Grameen Shakti is 
one of the most famous cases. It has brought solar energy to hundreds of thousands 
of households in rural Bangladesh through microcredit. Microfinance is often paid 
with repayment cards used in mobile telephones. (Allet and Hudon 2015, Ottinger 
and Bowie 2015.) Microfinance is different from other finance instruments in the sen-
se that it provides loans for the “bottom-of-the-pyramid” consumers in developing 
countries, who usually don’t have access to energy grids. The GCF could boost the 
growth of microfinance by providing funds for microfinance programs. The funding 
could be used e.g. to start and maintain microfinance programs, train local actors and 
provide information of the programs. 
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Decreasing low-carbon investor’s policy risks

There are a number of factors causing risks for low-carbon finance investors, but 
the most significant risk relates to the uncertainty of climate policies. However, 
recently also the policy risks faced by carbon-intensive investments have gained 
more and more attention. There is an interaction between the two: The riskier the 
carbon-intensive investments are, the more attractive the low-carbon investments. 

The risks arising due to climate change represent a vast range of implications for 
the financial sector and the global economy. Spencer et al. (2015) state that there is 
a need for a new model of risk analysis in the global financial sector. That could 
help to integrate the challenges and opportunities created by climate change into the 
decision making in the financial sector. The low-carbon investors have an interest to 
reduce uncertainty. Among the most important ways to decrease policy uncertainty 
are clear and stable long-term climate change mitigation targets. Demand for low-
carbon investments can be created e.g. through carbon pricing, feed-in tariffs and 
regulation. The traditional climate policies have lacked the stringency to enhance 
investments to the required levels.

The Paris Agreement is a crucial step towards more stable and ambitious climate 
policy. The media have been very active during and after the Paris COP21 in reporting 
about the impacts of the agreement. For example, The Economist (12.12.2015) stated:

“Perhaps the most significant effect of the Paris agreement in the next few years will be 
the signal it sends to investors: the united governments of the world say that the age of fossil 
fuels has started drawing to a close.”

For obvious reasons, there is still a lack of impact assessments of the Paris Agreement. 
However, we can use the public reactions of the finance sector to analyze how it most 
likely impacts them. BMO Global Asset Management (2016) has published “Paris 
climate deal: the investor reaction” -report, which reflects the Paris Agreement and 
investors’ expectations. Overall, the response is very positive. For example, they 
state that The Paris Agreement makes climate change, and the energy transition, 
a mainstream investor issue. From the investors’ point of view, one of the most 
important aspects of the Paris Agreement is the long-term goal of carbon neutrality. 
Their perception is that it indicates the political willingness to transition towards 
a post-fossil fuel future. In addition, investors think that national commitments, 
the review mechanism, transparency and finance goals are important elements. 
These increase the trust on climate policy and the investors feel that there are now 
mechanisms in place that can help to achieve the climate targets.

Ceres and Bloomberg New Energy Finance (2016) have reflected the finance 
transition due to the Paris Agreement in their “Mapping the gap: The Road from 
Paris” –report. They conclude that even though there is currently a substantial 
green investment gap, the commercial capital required to reach this goal can be 
sourced. For example, U.S. citizens alone borrow more money to buy cars annually 
than is needed worldwide annually for clean energy power generation. They forecast 
that as the market grows, the low-carbon finance instruments mature and resemble 
more other, established infrastructure sectors. They also note that the low-carbon 
investment growth in developing countries requires market development support.

The implementation of the Paris Agreement offers a unique global opportunity 
to shift the finance flows from carbon-intensive investments to low-carbon 
investments. This requires that the Parties put in place sufficient and reliable policy 
instruments, increase their national contributions to be in line with the objectives 
of the convention, increase collaboration and mutual trust as well as increase the 
transparency of their plans and actions.
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6   Conclusions

The Paris Agreement starts a new era in global climate policy. The agreement 
includes a landmark target of limiting global warming to well below 2°C. Since 
the initial contributions of the Parties do not fulfill that target, additional ways and 
mechanisms to increase climate change mitigation ambition are required. We have 
analyzed the possibilities that the Paris Agreement opens up in the form of (1) cyclical 
improvements, (2) market mechanisms, (3) technology transfer and information 
sharing, and (4) low-carbon investments and finance to increase the ambition of 
climate change mitigation. We have carried out a comprehensive outlook of the tools 
and mechanisms that could be applied in the Paris Agreement implementation to 
enhance the global climate mitigation commitments. Our attempt is to bridge the 
realities of the UNFCCC negotiations and theoretical academic understanding in this 
report, and thereby contribute to the global discussion on addressing climate change.

The main drivers that could boost the mitigation ambition in the Paris 
Agreement implementation are decreased policy uncertainty, increased solidarity 
and trust between parties, decreased costs of low-carbon investments and increased 
transparency of mitigation targets and actions. In Figure 2 we show how the related 
market mechanisms, finance, technology cooperation and cyclical follow-ups of the 
Paris Agreement can help to increase mitigation ambition.

The Paris Agreement itself is a significant step towards more ambitious global 
climate policy. However, the implementation of the agreement will define how well 
its objectives are met. The initial reactions of interest groups are very positive and 
they show that the Paris Agreement has the potential to decrease climate policy 
uncertainty that has hindered the deployment of ambitious climate policy instruments 
and mechanisms.

Figure 2. Enhancing global climate change mitigation ambition in the Paris Agreement framework.
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This report presents multiple ways to enhance the climate mitigation ambition in 
the Paris Agreement implementation. In summary, good implementation requires 
(1) increased cooperation between Parties, (2) transparency of mitigation targets 
and actions, (3) clearly formulated and comparable short-term targets and long-
term strategies for Parties’ mitigation efforts, (4) a trustworthy review process, 
(5) incentive mechanisms for compliance, (6) new international market and non-
market mechanisms and instruments, and (7) strengthening of UNFCCC’s means 
of implementation (especially CTCN and GCF).

The Paris Agreement architecture and current political ambience have led 
to a situation where a diverse set of instruments and mechanisms for enhancing 
mitigation ambition is needed. When these are taken into action, they give good 
possibilities to increase the global climate change mitigation effort. However, even 
when implementing all of them, meeting the global mitigation target is not certain.

Economic literature draws a rather pessimistic view on solving a global commons 
problem when countries actions are voluntary. Hence, one can argue that the Paris 
Agreement is much ado about nothing. In contrast to that view, there can be seen 
many signs and indicators that we are approaching a tipping point where the true 
change from a fossil fuel based economy is moving towards the use of energy systems 
which are fueled by renewable energy sources. In 2014, nearly half of all new global 
power generation capacity investments were made in renewables ($270 billion) and 
the energy intensity of the global economy dropped by 2.3% (IEA 2015). The costs 
of renewable energy technologies are dropping fast. There is an ongoing technology 
competition between firms and countries to develop new low-carbon technologies. 
The oil prices have also decreased heavily. One explanation for decreased oil prices is 
the phenomenon called the Green Paradox (e.g., van der Ploeg and Withagen 2012). 
According to the Green Paradox, oil producers anticipate the coming disruption 
in energy markets and tightening climate policies and, thus, understand that great 
amount of oil resources will stay unexploited. This increases competition in oil markets 
today and decreases oil prices. Unfortunately this may increase current greenhouse 
gas emissions. The Paris Agreement can strengthen and support the global energy 
market disruption and induce countries to cooperate and implement effective climate 
policies, also to mitigate the Green Paradox.

The Paris COP21 included an unprecedented high-level meeting of world leaders. 
In these sessions, several important cooperation announcements were given. These 
actions are mostly outside of the UNFCCC framework, but the hype around Paris 
COP21 brought them about. Therefore, high-level meetings that draw the attention 
of international media could also be held during the upcoming COP conferences. 
For example, the announcement of new national contributions that are given before 
every five-year period, could serve as a high-level meeting. This encourages enhanced 
action and seeking of partners with similar possibilities for more ambitious mitigation 
action. Having all eyes on climate conventions, by making them a global gathering for 
all stakeholders, gives the opportunity for a more holistic view on climate action, with 
levels of possible action ranging from local projects to global technology initiatives.
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Inga Fritzen Buan, WWF

Henrik Jepsen, Danish Ministry of Environment and Food

Ariane Labat, European Commission, DG Climate Action

Pieter Pauw, German Development Institute

Sebastian Oberthür, Institute for European Studies IES

Jukka Uosukainen, Climate Technology Centre and Network CTCN

Hans Verolme, Climate Advisers Network

Antonio G.M. La Viña, Ateneo School of Government
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