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Key Findings
Enhanced international cooperation on technology development and 
transfer should create win-win outcomes through a range of activities, such 
as increased support for:

• Developing countries to help develop climate technology action plans 
and implementation pathways that take into account developmental 
challenges and aspirations of these countries.

•

•

• Development of joint research-and-development (R&D) facilities and 

to address climate change.

Technology is seen as a key means of implementation for developing 

challenges. Hence, the issue of technology development and transfer 

some of the key issues surrounding technology in the climate arena, with 

developing countries to strengthen technology development and transfer 
as well as through international cooperation.

The Twin Challenges of Climate and Development
Given the complexities of climate and developmental challenges, and the 
limitations of space, we will examine these issues only through the lens of 

countries are to meet their developmental and climate challenges.

Technology Development  
and Transfer for a Safe Climate Future

Policy Analysis Briefs are thought-provoking 
contributions to the public debate over peace and 
security issues. The views expressed in this brief are 
those of the author and not necessarily those of the 
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1 (see 
Figure 1a comparing the world, countries in the Organisation for Economic 
Co-operation and Development [OECD], low- and middle-income countries, 
and least-developed countries [LDCs]), these emissions are likely to rise in the 
future as the level of economic activity, and concomitantly, standards of living, 

emissions per unit of gross domestic product [GDP]) that are higher than the 

energy mix and the high energy intensity (i.e., energy use per unit of GDP, which 

At the same time, developing countries have pressing developmental imperatives 

of mitigation and adaptation.

use is intimately interlinked to economic and human development. Figure 2 shows 
the energy and electricity use per capita across 
various country groups.

Electricity use is particularly useful as an indi-
cator to modern clean energy services, given 

such as lighting, heating/cooling, cooking, and 
-

have any access to clean and modern forms of 

-

-

key requirements.Figure 2: Per-capita annual 
electricity (solid lines) and 

energy use (dashed lines) in 
key regions. (Source: World 

Bank World Development 
Indicators datasets)
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Figure 1a (left): CO2 
emissions per capita. Figure 

1b: CO2 intensity of GDP. 
(Source: World Bank World 

Development Indicators 
datasets)
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modernity and ensure at least a 

energy, food, and water).

These developmental and climate 
-

taneously since no developing 
country can afford to (or should) 
ignore its developmental impera-
tives to address climate change, 

Capabilities and Resources for Climate Innovation
Given the magnitude of the climate and developmental challenges facing 

the requisite technological transition? The answer to this question requires some 

innovation and of their current landscape.

A Macro Perspective
Looking at standard indicators of the scale of the science, technology, and 

their per-capita GDP is much lower and they also invest lower fractions of their 
GDP) and also have a smaller stock of technically skilled personnel. Cross-
country composite measures of innovation, which take into account multiple 

Figure 3a (lower left): Gross 
R&D investments per capita; 
Figure 3b: Researchers 
engaged in R&D (per million 

are in terms of purchasing 
power parity. (Sources: United 

and Cultural Organization 
Institute for Statistics 
and World Bank World 
Development Indicators 
datasets)

10

100

1000

10000

0 10000 20000 30000 40000 50000 60000 70000 80000

Re
se

ar
ch

er
s i

n 
R&

D 
(p

er
 m

ill
io

n 
pe

op
le

)

GDP per capita, PP$

0.1

1

10

100

1000

10,000

1 20,000 40,000 60,000 80,000

R 
&

 D
 E

xp
en

di
tu

re
, p

er
 c

ap
ita

 (P
PP

$)

GDP per capita, (PPP$)

Population without electricity 
(millions)

Population relying on traditional 

WORLD 1,285 969 2,679 2,524

  Africa 622 645 728 881

  621 645 1 879

Developing Asia 1,875 1,582

  China 448 241

  India 146 815

Table 1: Current status and 
projected trends in energy 
access. (Sources: International 
Energy Agency [IEA] World 
Energy Outlook 2014 and IEA 
energy access database)
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to account for much of the additions to the energy system over this period to 
satisfy their development needs.2 This further highlights the magnitude of the 
challenge facing developing countries.

there are two aspects that are germane to investments in climate innovation.

address climate change regardless of a given country’s investments, potentially 
3 Therefore, countries tend to invest less in climate 

4

knowledge into commercial applica-
tion, and therefore their investment 
decisions shape the emergence of 
new technologies, products, and 
services. But the private sector 
underinvests in areas that have a 

-

even though they might have a sig-

while a cleaner environment may 

apparent, and even to the extent it 
is, again, it often is not fully incor-
porated into the price of goods and 

clear and strong policy signals.

-

growing markets for these technologies in various parts of the world. But there 

among other reasons, lack of a consistent long-term signal as well as movements 
in prices of fossil fuels

Figure 4: Trends 
in public ERD&D 

investments by IEA 
member countries

 (Sources: IEA 
ERD&D database 

and OECD 
Statistics)
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A Micro Perspective

in Figure 6. There are a few points to note here:

The nature of the activities changes as one proceeds along 
the stages of the technology cycle, from the upstream side 
(research and technology development) to the downstream 

the nature and scale of the required resources (technical, 

5 For example, the upstream part is more 

higher-risk capital providers, whereas in the downstream part, the focus is on 
product development, manufacturing, and deployment with an emphasis on 

The resource requirements vary from technology to technology (i.e., different 
technologies will have different requirements at any particular stage). Similarly, 
the resources for taking forward any particular technology required vary from 
country to country (and sometimes even region to region). For example, the 
implementation of wind energy may require different technologies, different 
actors, and different policies to support the deployment across different contexts.

deployment of a new technology are the initial adoption stage, where the 

of these stages needs attention to ensure successful deployment of climate 
technologies at scale.

Figure 5: Trends 
in venture-capital 
and private-equity 
investments in 
renewable energy 
(w-t-e = waste to 
energy).

(Sources: Frankfurt 
School-United 
Nations Environment 
Programme Centre/
Bloomberg New 
Energy Finance, 
Global Trends in 
Renewable Energy 
Investment 2015)

Figure 6 (below)  
A stylized depiction 
of the innovation 
process.
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The Way Forward

and the third to international cooperation on climate technology development 
and transfer.

1. 
economies, these countries will have to take the lead in developing and 
deploying technologies required to advance climate mitigation and 

technologies. This will require greater investments in climate innovation on 
their part.

2. 

climate and development needs,6 to develop a strategic plan that allows 
7 to coordinate various actors involved in 

the climate technology transition in developing countries.

climate technologies in developing countries needs to take an approach 

These sets of actions could include supporting activities at the national level 

• Assist in the formulation and implementation of a strategic climate technology 
plan that takes into account the developmental needs and aspirations of the 

• Provide appropriate technical support, especially for early stages of the 

• 
cycle. This may require different actors engaging with different parts of the 

later-stage activities such as those facilitating market creation, say, through 
support for demonstration projects or other risk-mitigation instruments.

• Assist in delivery-model and policy design to facilitate deployment at scale.

• Developing and sharing a synthesis of experiences with, and lessons from, 
delivery models for scaling up deployment of climate technologies.

• Compiling a list of policies and instruments to support market creation and 
large-scale deployment and experiences with these in different countries.

The three key stages 
for the introduction 
and deployment of a 
new technology are:  
 1) Initial adoption  
 2) Market creation  
 3) Deployment



action on climate change. The foundation also works to 
promote global education in our hometown of Muscatine, 
Iowa, and nearby.

A private operating foundation established in 1956, the 
Stanley Foundation maintains a long-term, independent, 
and nonpartisan perspective. Our publications, multimedia 
resources, and a wealth of other information about 
programming are available at www.stanleyfoundation.org.

The Stanley Foundation encourages use of this report for 
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duplicated with proper acknowledgement. Additional copies 
are available. This brief is available at www.stanleyfoundation.
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Endnotes
1

2  International Energy Agency (IEA), Energy Technology Perspectives 2015

3

4  International Energy Agency (IEA), Energy Technology Perspectives 2015

5  The term institutional is used in the sense of the rules of the game that are characteristics of the social, political, and cultural 

6 Innovation 
and Development

7 For example, different deployment pathways for solar energy may give different weights to energy access, climate mitigation, and 
industrial development.


