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Executive Summary 

 Shifting to low-carbon technologies requires a favourable environment, encompassing technology 
innovation, human and institutional capacity, markets and regulatory frameworks, availability of 
finance, and focussed national policies. 

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

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

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

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

I. Capacity to 
innovate 

II. Capacity to 
adopt and 

manufacture 

IV. Capacity to 
regulate 

III. Capacity to 
operate and 
maintain

R&D          Demonstration           Deployment Diffusion 
 
High-income 
countries 
 
 
 
 
 
 
 
 
 
 
Low-income 
countris 

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

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

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

Capacity to adopt and manufacture: A technology that needs to be adapted based on 
infrastructure, climate, resource-mix, and usage patterns requires an additional set of skills – 
the capability to adopt a technology to local circumstances, and where possible manufacture it 
for domestic use. International cooperation can ensure early exchange of information, so as to 
accelerate the learning process (e.g. IEA implementing agreements) and provide more tailored 
support to complement domestic capacities.  
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Capacity to innovate: Innovation has become a global activity of academic, public and 
private sector actors. International collaboration can help to maintain and enhance the close 
cooperation of these actors and also shift their focus to activities that might contribute to low-
carbon economic growth. Furthermore, the design of incentive schemes (e.g. patents and 
licences, and other research support mechanisms) can be tailored so as to facilitate 
international learning, knowledge-exchange and cooperation.  

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

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

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

Higher-income countries might participate in R&D cooperation and technology-oriented 
agreements, in agreements to address IPR issues and in a Global Technology Demonstration 
Fund. This would increase their capacity to innovate, which would “perfect” technology transfer 
by allowing them to be technology producers, manufacturers and developers. They could also 
participate in technology standards, policy learning and an International Technology Financing 
Scheme arrangement. Industrialised countries would fortify national policies, spending on 
technology research, development and demonstration, and would need to provide bilateral and 
multilateral assistance for the development and implementation of mechanisms. 
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Summary for Policy Makers 

 Shifting to low-carbon technologies requires a conducive environment, encompassing 
technology innovation, human and institutional capacity, markets and regulatory 
frameworks, availability of finance, and focussed national policies. 

 
 International support can enhance the scale, scope and speed of the development of 

such conducive national environments. The type of support has to be tailored to the 
state of development and diffusion of the technology, and the country needs. These 
different needs are addressed by the mechanisms discussed in this paper.  

 
 Some mechanisms, like R&D cooperation, technology-oriented agreements, 

Intellectual Property Rights sharing agreements, and a global technology 
demonstration fund focus on enabling new innovations. Other mechanisms, including 
a Network of Innovation Centres and technical assistance, focus on the capacity to 
adopt, operate, and maintain technology. Any capacity building should be specific to 
the technology and the needs of the country.  

 
 Domestic actions and international support mechanisms are effective if implemented 

in parallel and closely coordinated. A process that is driven by domestic policy makers 
will be essential. This process could generally consist of four steps in the developing 
countries: 

  
 First, the country drafts a low-carbon or low-emission development strategy, 

characterising the economic development for a country using technologies, 
infrastructure and industrial focus that are compatible with energy and carbon 
objectives. This low-carbon development strategy can be accompanied by a more 
specific technology action plan or a more descriptive technology needs 
assessment, which could be the basis for the identification of  needs for specific 
actions, and ensure consistency and compatibility. International support may be 
provided to ensure sufficient resources are available and international experience 
can be shared.  

 
 Second, national policy makers define in nationally appropriate mitigation 

actions (NAMAs) a set of actions to achieve a low-carbon transition. NAMAs could 
encompass a range of actions: from general policies or regulation to specific 
measures in the sectors or technologies. 

 
 Third, international technology mechanisms would support the implementation of 

NAMAs where domestic actors have insufficient means or resources for 
realisation.  

 
 Fourth, indicators are designed to support the implementation of overall low-

carbon development strategy and specific NAMAs. They improve management of 
implementation, enhance international learning, and enable mutual 
accountability. 
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1. Introduction  
International technology cooperation under the UNFCCC aims to provide the basis for 
large-scale and efficient mitigation action in developing countries. This paper 
characterises technology and enabling environment needs in developing countries and 
connects them to possible international mechanisms in order to arrive at appropriate and 
efficient international technology cooperation. This allows for a structured discussion of 
mechanisms for technology cooperation, and for a connection with nationally-focused 
technology mechanisms under discussion, such as low-carbon development strategies 
(LCDSs), Technology Needs Assessments (TNAs), technology action plans (TAPs), and 
nationally appropriate mitigation actions (NAMAs)1.  
 
Technology innovation is the process of technology development from its discovery or 
adoption to its wide-spread commercial use. Its success is dependent on many actors and 
on institutions that facilitate their effective interactions (Lundvall, 1992). The core 
reasons why domestic mitigation action does not occur in developing countries can often 
be found in the lack of this enabling environment (IPCC, 2000). IPCC, IIASA, UNFCCC 
define “enabling environment” as encompassing all the dimensions that are required to 
foster the uptake of a product or service. This includes well-trained operators and users, 
appropriate regulatory and institutional frameworks, markets, and robust physical 
infrastructure and maintenance capabilities.  
 
The challenge for the UNFCCC is the formulation of frameworks that connect domestic 
action with international mechanisms. Through NAMAs2, developing countries would 
define domestic policies and actions required to create a conducive environment for the 
deployment of low-carbon technologies. These actions could be assisted, on demand, by 
international support mechanisms that enable technology cooperation, capacity building, 
strengthening of domestic institutions and financial transfers. To facilitate effective 
implementation, this paper suggests that NAMAs also describe suitable policy indicators 
for management of their implementation, international learning, and mutual 
accountability.  
 
This paper provides an overview of the current debate. Section two introduces the role of 
an enabling environment for technology innovation and diffusion and uses it to 
characterises capacity building, regulatory and financial needs. Section three uses this 
structure to discuss mechanisms for international cooperation. Section four explores how 
individual mechanisms for international cooperation are anchored in a broader 
framework of international cooperation on climate change. 

2. Framing technology innovation, capacity and enabling 
environments 

Implementation of low-carbon technologies depends on a complex interplay of technology 
innovation, human and institutional capacity, and other aspects of the enabling 
environment, such as availability of finance, international experience and expertise, 
markets and the regulatory framework. 
 
2.1 Phased technology innovation 
 
Scholarly, economic and engineering literature provides a rich source of information on 
technology and mechanisms to stimulate technology for policymakers and negotiators 
(see ECN, 2008 for a review).  The literature characterises innovation systems with 
                                                
1 These various terms are yet to be fully defined, but in this paper are used interchangeably.  
2 Nationally Appropriate Mitigation Actions (NAMAs) were first proposed by Korea and are now 
broadly accepted language. 
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different linear and non-linear frameworks. The non-linear studies recognise that 
innovation is not a step-wise process. Rather, it develops in a ‘chaotic’ way and depends 
on interaction of a variety of actors and coincidences (see e.g. Bergek et al., 2008). The 
complex descriptions are however difficult to operationalise. Therefore we restrict 
ourselves to a linear characterisation of technological innovation in four process steps: 
research & development, demonstration, deployment and diffusion (EGTT, 2009a).  
 
In the R&D phase technologies face barriers related to proof-of-concept and basic 
technological feasibility. The successful development of low-carbon products, processes 
and services furthermore depends on the innovative capacity of public and private bodies 
in a country, their access to international experience and resources, and their funding 
and incentives. In the demonstration phase new barriers emerge that relate to scaling up 
from lab- to full-scale. As this first implementation of a technology in the ‘real world’, the 
broader viability of a product, service, or process is explored and the economic, social and 
institutional barriers emerge that a technology will encounter further along in the 
innovation chain. Demonstration projects offer the opportunity to build an initial network 
of companies and people that can deliver the different components of the technology.   
 
The more mature phases of a technology are deployment and diffusion. Technologies in 
the deployment phase are not yet commercial because of cost barriers. These need to be 
overcome through up-front investment by private actors, or in many instances targeted 
public support or regulation. Successful deployment requires appropriate expertise in 
manufacturing, installation, operation and maintenance and has to be accompanied by an 
appropriate regulatory and institutional framework that allow for effective interaction 
with existing infrastructure and access to financing. In the diffusion phase, a technology 
evolves from a ‘new approach’ to become standard. For this, the regulatory and 
institutional framework has to be further simplified, to make the use of the technology 
effortless. It also requires that expertise is available across society. As phasing out ‘old 
technologies’ can create political opposition, both from incumbent firms and associated 
labour unions, options that facilitate retraining or shifting of production activities might 
increase social and political acceptance of such a transition. 
 
2.2 Capacity, level of development and the innovation chain 
 
The discussion of the individual stages of the technology innovation chain shows that no 
progress can be made without domestic action that develops the necessary enabling 
environment. This includes the development of institutional and regulatory frameworks, 
the design of the market, and various dimensions of human capabilities.  
 
Capacity building plays an important role for the development of these enabling 
environments. The capacity to use, maintain and replicate technology is essential for 
technology innovation, and that capacity is absent or underdeveloped in many developing 
countries.  
 
International cooperation can support countries in moving technologies along the 
technology chain. Figure 1 shows a capabilities framework that connects country capacity 
needs, grouped with technological innovation stages as defined by Bell (2007).3 
International cooperation offers benefits for all countries – but the emphasis is likely to 
differ across countries characterised in the simplified representation by their income 
levels.   
 
 
 
 
 
 
                                                
3 See http://www.eprg.group.cam.ac.uk/phase-ii-feb-workshop/ for a workshop report. 
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Figure 1: Capability-innovation framework to identify capacity building needs according 
to level of development and stages of the technological innovation.  
 
Capacity to innovate 
Innovation has become a global activity of academic, public and private sector actors. 
International collaboration can help to maintain and enhance the close cooperation of 
these actors and also shift their focus to activities that might contribute to low-carbon 
economic growth. Furthermore, the design of incentive schemes (e.g. patents and licences, 
and other research support mechanisms) can be tailored so as to facilitate international 
learning, knowledge-exchange and cooperation.  
 
Capacity to operate and maintain 
Large-scale use of a technology requires technical expertise to operate, repair and 
maintain the technology. International cooperation can provide technical assistance and 
basic capacity building. In low-income countries and for more mature technologies, this is 
an important part of the enabling environment that needs to be developed. In higher-
income countries, the operation and maintenance capacity building needs are limited as 
there is already a pool of basic human skill present.  
 
Capacity to adopt and manufacture 
A technology that needs to be adapted to infrastructure, climate, resource-mix, and usage 
patterns requires an additional set of skills – the capability to adopt a technology to local 
circumstances and where possible manufacture it for domestic use. In more developed 
countries this will mostly be required for technologies in the R&D and demonstration 
phases. Innovations and technologies that have already demonstrated some success in 
one sector and country have to be tailored for the specific circumstances of a country and 
sector. International cooperation can ensure early exchange of information, so as to 
accelerate the learning process (e.g. IEA implementing agreements) and provide more 
tailored support to complement domestic capacities. 
 
Capacity to regulate 
Large-scale deployment and diffusion of technologies is mainly carried out by private 
sector investors. As such, for this stage of the innovation chain it is important to have a 
conducive environment of facilitative domestic regulatory framework including carbon 
cost internalisation, access to financing, and possibly initial subsidies to overcome cost-
related barriers. As governments of developing and developed countries can struggle with 
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the implementation of these measures, international collaboration can offer a multitude 
of support, such as: the sharing of experiences to create confidence in managing the 
necessary policies, access to technical assistance for institutional reform and the 
contribution of transparent monitoring and reporting to facilitate international learning 
and identification of best practice and suitable regulatory designs. 
 
2.3 Regulatory and financing needs 
 
Finance from international sources can help to build and support many of the types of 
capacity discussed above. But in moving from the early stages of technology innovation 
toward the end stages of deployment and dissemination, the needs are daunting: IEA or 
IPCCC estimate incremental funding needs for cleaner technologies and goods of USD of 
262-670 billion per year (EGTT, 2009a; IEA, 2008) to achieve the lower CO2 stabilisation 
scenarios. Most of the measures are associated with investments in transport equipment, 
electricity generation and efficiency choices in industry and residential sector. For the 
investments, the choice of a more efficient or lower-carbon technology creates some 
incremental costs – but the volumes of investments affected are far larger. This points to 
the importance of policy frameworks that shift the private finance towards low-carbon 
options. This will involve a combination of reducing regulatory barriers and contributing 
towards initial incremental costs for low-carbon investments while attributing carbon 
externalities to high carbon investments.  
 
There is rich experience in catalyzing flows of private investment; MDBs, IGOs, bilateral 
aid agencies and governments world-wide have worked for decades on just this challenge, 
aiming to improve the “investment climate”. Recently there have been efforts and studies 
on the more specific challenge of fostering climate friendly investment, which have gone 
beyond the general barriers to investment -macroeconomic stability, rule of law, etc. - to 
focus on barriers specific to investment in such areas as clean energy infrastructure.4  El 
Sobki et al. (2009) found that in Egypt despite ideal wind regimes, nearby growing urban 
demand for electricity and various public funded demonstration projects, there had been 
no private investment to speak of.  The main culprit seemed to be subsidized domestic 
natural gas, which was provided to consumers and power producers at levels as low as 
one fifth of world prices, and which made it impossible for alternative energy producers to 
compete. Other typical barriers include lack of a strong energy policy with long-term 
goals, a regulatory structure that penalizes new technologies, an unclear legal status for 
new technologies, and lack of incentives such as feed-in tariffs and poor enforcement of 
existing environmental regulations. 
 
To address such barriers is to focus on the enabling environment, and support for 
addressing them may constitute one of the most effective ways that public finance can 
facilitate dissemination and deployment of new technologies for climate change.  The 
international cooperation can help to address one of the biggest challenges for national 
policy makers; creating a credible perspective of growing markets for low-carbon 
processes and products to trigger investment and innovation in the supply chain.  
 
2.4 Summary 
 
Table 1 summarises the barriers for the development, adoption and use of low-carbon 
technologies, and lists how international cooperation can address some of these.  
 
Table 1 Defining barriers and enabling environment factors for different stages of 
technological maturity in developing countries. 
 
 
                                                
4 International Support project papers available online at: http://www.climatestrategies.org/our-
reports/category/40.html and in forthcoming special issue of Climate Policy (Neuhoff 2009 
forthcoming). Also see Cosbey et al. (2008).  
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Innovation 
stage 

Defining 
barriers Capacity requirements Regulatory and financial 

requirements 

R&D 

Proof-of-
concept 
Technological 
feasibility 

Capacity to innovate  
Direction of search 
Access to international 
experience 

International resources 
Public funding and 
incentives for R&D 

Demonstration 
Scale-up 
Practical 
viability 

Capacity to innovate (of 
public and private bodies) 
Entrepreneurial 
experimentation 

Public and private funding 
and incentives for 
demonstration 

Deployment Cost 

Capacity to operate and 
maintain, and to   
Capacity to adopt and 
replicate 
Regulatory capacity 

Regulation or incremental 
cost financing  
Support to strengthen 
regulatory regimes. 

Diffusion 
Economic 
Social 
Institutional 

Broadly available capacity 
to operate and maintain  
Broadly available capacity 
to adopt and replicate 
Regulatory capacity 

Support for simplification 
institutional framework 
Support for overcoming 
incumbent technology 
barriers 
Support to strengthen 
regulatory regimes. 

3. Mechanisms to facilitate international technology 
cooperation 

Since technology appeared prominently on the international climate policy agenda with 
the Bali Action Plan (UNFCCC, 2007: Art. 1d), various mechanisms for international 
technology cooperation have been proposed by a range of Parties, policy research 
institutes and consultancies. The proposals differ in the levels of specificity, scope, and 
detail of the supporting analysis. To facilitate comparison we present them in the order of 
maturity of the technologies they aim to support. While the mechanisms are often focused 
on cooperation between governments, their ultimate objective is usually the creation of 
an enabling environment for private sector innovation, deployment and use of the 
technologies. International technology cooperation can only succeed if it allows countries 
to develop an investment framework that  mobilises private finance for investment in 
low-carbon technology. 
 
3.1 International technology mechanisms 
 
The international technology mechanisms discussed here are derived from frameworks 
proposed by E3G (2008), ECN (2008), EGTT (2009a; 2009b) and WRI (2008). In addition, 
party submissions and summary documents released by the UNFCCC are used 
(UNFCCC, 2009).  
 
On R&D into low-carbon technology, there seems to be considerable agreement between 
Parties and research institutions. In addition to ramping up support for R&D 
domestically in industrialised countries, all frameworks foresee enhanced international 
R&D cooperation and various forms of R&D-aimed technology-oriented agreements 
(TOAs). In addition, there seems to be much support for the setting up of an international 
network of innovation centres to enhance R&D and knowledge sharing on low-carbon 
technology (proposal by India). The required funding for the R&D stage seems in a 
realistic range (EGTT, 2009a). 
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On demonstration of promising technologies, some frameworks propose a Global 
Demonstration Fund aiming at leveraging venture capital and equity finance (WRI, 2008; 
E3G, 2008), while others do not provide details on what kind of funding is provided (ECN, 
2008). Yet others propose specific demonstration TOAs that would pool money, or assume 
that full costs of demonstrations is covered by public funding. In this case knowledge and 
data would be shared globally and available to all.  
 
In the demonstration and deployment phases, IPR might be an issue; more than in the 
R&D phase (no commercial interests) and the diffusion phase (IP protection perhaps less 
relevant). Assessments of the importance of the IPR topic vary. Some frameworks do not 
mention it explicitly, some suggest setting up a facility, others propose full availability for 
“public technologies” (such as G77 + China).  
 
Regulation (standards, action plans, regulatory reform, market formation) and 
incremental costs support (subsidies, funds) are the mechanisms proposed for the 
deployment and diffusion stages. In these stages of the innovation chain, the role of 
existing domestic policies is most pronounced. International mechanisms need to be 
adding on to national priorities. Developing country-initiated TAPs according to a G77 + 
China submission (or the more long-term Low-Carbon Development Strategies in an EU 
submission) would tailor to the needs of specific countries, by setting up a procedure of 
identification of appropriate technologies through improved TNAs, registering them with 
the UNFCCC, initiate an implementation process involving relevant local stakeholders, 
and fostering bilateral support for implementation. Technology standards can be 
implemented and might be most relevant for energy efficiency, but would in many places 
benefit from international support for regulatory cooperation and policy learning. These 
mechanisms could be implemented alongside each other or on a sectoral basis, as the G77 
+ China submission proposes. 
 
Some Parties and some institute frameworks contain a global fund or facility to support 
low-carbon growth and finance incremental costs of appropriate technologies (for 
instance, G77 + China), but others explicitly oppose that and indicate that the size of 
such a fund would be unrealistically large (namely: on the order of hundreds of billions of 
dollars annually) and the bureaucracy unwieldy. An intermediate form might be a mix of 
bilateral and multilateral fund, such as proposed in a more all-encompassing 
“international technology financing scheme” (EGTT, 2009a). Loan guarantee schemes can 
be part of a Global Fund or included in bilateral cooperation under the UNFCCC 
framework (E3G, 2008).  
 
3.2 Impacts of international technology mechanisms  
 
Table 2 provides an overview of the international technology mechanisms aiming at 
assisting in realising low-carbon growth in developing countries. Using Figure 1, the 
mechanisms that are most appropriate for countries’ level of development can be 
identified. Countries with low levels of development might be served by mechanisms that 
address the technology-capability categories of “capacity to operate and maintain”, 
“capacity to adopt” and “capacity to regulate”. Such countries might thus participate 
more in a Network of Innovation Centres, in technology assistance and capacity building, 
in standards and regulatory cooperation and policy learning.  
 
Higher-income countries that are still developing nations but are more advanced might 
participate in R&D cooperation and technology-oriented agreements, in agreements to 
address IPR issues and in a Global Technology Demonstration Fund. This would increase 
their capacity to innovate, which would “perfect” technology transfer by rendering them 
technology producers, manufacturers and developers. They could also participate in 
technology standards, policy learning and an International Technology Financing Scheme 
arrangement.  
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Industrialised countries would fortify national policies, spending on technology research, 
development and demonstration, and would need to provide bilateral and multilateral 
assistance for the width of mechanisms. 
 
Table 2: Overview of international technology mechanism components and how they affect 
aspects of the technology-capability framework, other domestic enabling environment 
activities, and specific financial assistance to cover incremental costs of low-carbon 
technology deployment and diffusion. 
 

Technology-capacity type 
 

Contributes to 
 
 
 
International 
technology  
mechanism 

 
Capacity 

to 
innovate 

 
Capacity 
to adopt 

and 
manufa-

cture 

 
Capacity 
to operate 

and 
maintain 

 
Capacity 

to 
regulate 

Specific 
financial 

assistance 
for 

incremental 
costs of 

deployment 
and diffusion 

Other 
domestic 
enabling 

environment 
activities, 
such as 
market 

formation 
and 

regulation 
R&D cooperation 
and technology-
oriented agreements  

X      

IPR sharing 
agreements, e.g., 
royalty fund 

X      

Network of 
Innovation Centres  X X    

Global Technology 
demonstration Fund X    X  

Technical assistance 
/ capacity building   X X   

Technology 
standards    X  X 

Regulatory 
cooperation and 
policy learning 

   X  X 

TAPs / LCDSs    X X X 

International 
technology financing 
scheme 

X    X X 

4. Linking mitigation and technology in the UNFCCC: the role 
of NAMAs to structure access to technology mechanisms 

Low-carbon development strategies allow for the identification of specific actions that are 
required for individual technologies, sectors or industries. Any such action could be 
formulated in as a NAMA. A country defines in a NAMA a set of domestic policies and 
actions that are required to create a conducive environment for the use of low-carbon 
technologies. This is the basis for the identification of the international support 
mechanisms that can enhance scale, scope, or speed of the implementation of the NAMA. 
To facilitate the implementation and management of domestic and international 
components of a NAMA, the design includes the definition of suitable policy indicators. 
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4.1 The relevance of long-term decarbonisation strategies and transition 
 
Wide-spread implementation of low-carbon technologies requires a transition in any 
economy – developed or developing. A transition is a process inspired by a specific long-
term target that continuously works towards that target. The starting point for any 
successful management of a transition is joint vision of the future economy and a 
compatible development trajectory5. Such ideas could be laid down in LDASs, TAPs or 
TNAs.  
 
An overarching strategy ensures that decarbonisation opportunities are identified, and 
facilitates prioritisation of activities across sectors. This is necessary so as to understand 
and address interactions across sectors – e.g. the implications for power generation of a 
shift to electric cars. A long-term strategy also allows countries to evaluate whether they 
want to invest in marginal improvements of inherently inefficient technologies in the 
short term, like the process of direct reduction of iron, or devote scarce resources into 
technologies that offer long-term opportunities for deep reductions of energy consumption 
and carbon emissions. Long-term decarbonisation strategies are also consistent with the 
long-term character of climate change and lifetime of sectoral installations and 
investments. Irrespective of the exact emission trajectory, the long-term strategy allows 
the international community to track whether technology choices and infrastructure 
investments pursued by all countries combined are consistent with the objective of 
stabilisation of global temperatures.  
 
These decarbonisation strategies do not intend to define emission targets for developing 
countries - they are technology-oriented strategies and not obligations. They should take 
account of uncertainties that are inherent in growth projections in the initial decade, but 
also over the long term.  
 
4.2 NAMAs and international technology mechanisms 
 
To enable low-carbon development, governments, private sector actors and communities 
would need to take forward a set of NAMAs. It does not suffice for governments to desire, 
or mandate, a transition of a sector to a low-carbon growth trajectory without the means 
to carry through. NAMAs combine a set of actions that is required to facilitate the 
transition to low-carbon growth for a specific sector or sub-sector of the economy, 
including agriculture and forestry. They could therefore include: 
 

• domestic activities, including development of regulatory and institutional 
framework, and action to unlock energy efficiency potentials. This can build on 
long experiences with national policies in energy, transport, and other sectors – 
which have become well established and functioning 

• international support for the specific sector (technology, training, support for 
incremental cost of new technologies) 

• support to facilitate transition from carbon intensive to low-carbon production, 
both for industry and employees. International support can balance some of the 
distributional implications and provide training and new job opportunities.  

 
Dependent on specificities of a country and sector, some of these actions have strong 
international components, or require some international support to cover incremental 
costs. The type of international support that would be required for NAMAs in specific 
sectors or leading to strategic goals can be identified using the guidance in section 3.  
 
 
 
 
                                                
5 South Africa, for example, developed long-term mitigation scenarios that characterise the evolution of 
carbon and low-carbon energy carriers and different sectors of the economy. 
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4.3 The need for policy indicators  
 
Frequently policies have been designed that failed to deliver the anticipated results for a 
multitude of reasons, such as failure to follow up on the intention to implement, 
insufficient scale or scope of incentives or funding, or unexpected barriers that prevent 
response by industry/consumers. Past experiences have led public and private sector 
actors to put increasing emphasis on the use of quantitative indicators to measure and 
manage the success of policy implementations, and to allow for subsequent learning and 
identification of international best practices. Indeed, the benefits of operating such 
indicators are plenty: they can facilitate international learning and build trust between 
Parties about progress towards the common goal of addressing climate change, and allow 
governments to monitor progress and intervene quickly in a global context dominated by 
market-based action and a relatively passive role of governments.  
 
The current reporting format under the UNFCCC provides quantitative reports on 
sectoral emissions. The insights about underlying drivers and barriers for success of 
policies and actions are therefore limited and come too late to respond. As a result, 
learning and policy responses are delayed and the identification of possible obstacles for a 
low-carbon growth strategy is obscured. 
 
The design and choice of indicators need to be tailored to the specific needs of a sector and 
country, and could therefore be made part of the definition of a NAMA. As potential 
barriers are difficult to anticipate, flexibility will be required, including qualitative pre-
assessments to identify such barriers, and allowing for the evolution of the quantitative 
indicator set to monitor the success of solution strategies. 
 
The definition and measurement of a comprehensive set of indicators is probably 
impossible, therefore the indicators could focus on key inputs, process components, as 
well as outputs. As such they may miss difficulties, overlook quality problems in the 
output, or might be susceptible to gaming by individual agents. An independent 
evaluation process, in the case of technology mechanisms and strategies possibly through 
expert panels, can be of help to address these issues. 
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