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Executive Summary

1. Regional cooperation already is a powerful force in the global economy (medium evidence,
high agreement). This is reflected in numerous agreements related to trade and technology
cooperation, as well as trans-boundary agreements related to water, energy, transport, etc. As a
result, there is growing interest in regional cooperation as a means to achieving mitigation
objectives. A regional perspective (where regions are defined primarily geographically, with
further differentiation related to economic proximity) recognizes differences in the
opportunities and barriers for mitigation, opportunities for joint action on mitigation and
common vulnerabilities, and assesses what regional cooperation can and has already achieved in
terms of mitigation. Regional cooperation can provide a linkage between global and
national/subnational action on climate change and can also complement national and global
action. [14.1.2, 14.4.1]

2. Regions can be defined in many different ways depending upon the context. Mitigation
challenges are often differentiated by regions based on their levels of development. For the
analysis of GHG projections, as well as of climate change impacts, regions are typically defined in
geographical terms. Regions can also be defined at a supra-national or sub-national level. This
chapter defines regions as supra-national regions (sub-national regions are examined in
Chapter 15). Ten regions are defined based on a combination of proximity in terms of geography
and levels of economic and human development: East Asia (China, Korea, Mongolia)
(EAS);Economies in Transition (Eastern Europe and former Soviet Union, EIT); Latin America and
Caribbean (LAM); Middle East and North Africa (MNA); North America (USA, Canada) (NAM);
Pacific OECD90 (Japan, Aus, NZ) (POECD);South-East Asia and Pacific (PAS); South Asia (SAS); Sub
Saharan Africa (SSA); Western Europe (WEU). Where appropriate, we also examine the category
of least developed countries (LDC) which combines 33 countries in Sub-Saharan African (SSA),

5 in South Asia (SAS), 9 in South-East Asia and Pacific (PAS), and one each in Latin America and
Caribbean (LAM) and the Middle East and North Africa (MNA), and which are classified as such
by the United Nations based on their low incomes, low human assets, and high economic
vulnerabilities. We also examine regional cooperation initiatives through actual examples that
bear upon mitigation objectives, which do not typically conform to the above listed world
regions. [14.1.2]

1. Thereis considerable heterogeneity across and within regions in terms of opportunities,
capacity and financing of climate action, which has implications for the potential of different
regions to pursue low carbon development (high confidence). Several multi-model exercises
have explored regional approaches to mitigation. In general, these regional studies find that the
costs of climate stabilization for an individual region will depend on the baseline development of
regional emission and energy use and energy pricing policies, the mitigation requirement, the
emissions reduction potential of the region, and terms of trade effects of climate policy,
particularly in energy markets. [14.1.3, 14.2]

2. At the same time, there is a mismatch between opportunities and capacities to undertake
mitigation (medium confidence). The regions with the greatest potential to leapfrog to low-
carbon development trajectories are the poorest developing regions where there are few lock-in
effects in terms of modern energy systems and urbanization patterns. However, these regions
also have the lowest financial, technological, and human capacities to embark on such low-
carbon development paths and their cost of waiting is high due to unmet energy and
development needs. Emerging economies already have more lock-in effects but their rapid
build-up of modern energy systems and urban settlements still offers substantial opportunities
for low-carbon development. Their capacity to reorient themselves to low-carbon development
strategies is higher, but also faces constraints in terms of finance, technology, and the high cost
of delaying the installation of new energy capacity. Lastly, industrialized economies have the
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largest lock-in effects, but the highest capacities to reorient their energy, transport, and
urbanizations systems towards low-carbon development. [14.1.3, 14.3.2]

3. Heterogeneity across and within regions is also visible at a more disaggregated level in the
energy sector (high confidence). Access to energy varies widely across regions, with LDC and SSA
being the most energy-deprived regions. These regions emit less CO,, but offer mitigation
opportunities from future sustainable energy use. Regional cooperation on energy takes
different forms and depends on the degree of political cohesion in a region, the energy
resources available, the strength of economic ties between participating countries, their
institutional and technical capacity, political will and the available financial resources. Regional
cooperation on energy offers a variety of mitigation and adaptation options, through
instruments such as harmonized legalization and regulation, energy resources and infrastructure
sharing (e.g. through power pools), joint development of energy resources (e.g. hydropower in a
common river basin), and know-how transfer. As regional energy cooperation instruments
interact with other policies, notably those specifically addressing climate change, they may
affect their ability to stimulate investment in low carbon technologies and energy efficiency.
Therefore, there is a need for coordination between these energy cooperation and
regional/national climate policy instruments. In this context, it is also important to consider
spillovers on energy that may appear due to trade. While mitigation policy would likely lead to
lower import dependence for energy importers, it can also devalue endowments of fossil fuel
exporting countries (with differences between regions and fuels). While the effect on coal
exporters is expected to be negative in the short- and long-term as policies could reduce the
benefits of using coal, gas exporters could benefit in the medium term as coal is replaced by gas.
The overall impact on oil is more uncertain. [14.3.2, 14.4.2]

4. The impact of urbanization on carbon emissions also differs remarkably across regions (high
confidence). This is due to the regional variations in the relationship between urbanization,
economic growth and industrialization. Developing regions and their cities have significantly
higher energy intensity than developed regions, partly due to different patterns and forms of
urban settlements. Therefore, regional cooperation to promote environmentally friendly
technology, and to follow sustainably socioeconomic development pathways, can induce great
opportunities and contribute to the emergence of low-carbon societies. [14.3.3]

5. In terms of consumption and production of GHG emissions, there is great heterogeneity in
regional GHG emissions in relation to the population, sources of emissions and GDP (high
confidence). In 2010, NAM, POECD, EIT and WEU, taken together, had 20.5% of the world’s
population, but accounted for 58.3% of global GHG emissions, while other regions with 79.5% of
population accounted for 41.7% of global emissions. If we consider consumption-based
emissions, the disparity is even larger with NAM, POECD, EIT, and WEU generating around 65%
of global consumption-based emissions. In view of emissions per GDP (intensity), NAM, POECD
and WEU have the lowest GHG emission intensities while SSA and PAS have high emission
intensities and also the highest share of forestry-related emissions. This shows that a significant
part of GHG reduction potential might exist in the forest sector in these developing regions.
[14.3.4]

6. Regional prospects of mitigation action and low carbon development from agriculture and
land use change are mediated by their development level and current pattern of emissions
(medium evidence, high agreement,). Emissions from AFOLU are larger in ASIA (SAS, EAS and PAS
combined) and LAM than in other regions, and in many LDC regions emissions from AFOLU are
greater than from fossil fuels. Emissions were predominantly due to deforestation for expansion
of agriculture, and agricultural production (crops and livestock), with net sinks in some regions
due to afforestation. Region-specific strategies are needed to allow for flexibility in the face of
changing demographics, climate change and other factors. There is potential for the creation of
synergies with development policies that enhance adaptive capacity. [14.3.5]

Do not cite, quote or distribute 5 of 88 Chapter14
WGIII_AR5_FD_Ch14 13 December 2013



Final Draft (FD) IPCC WG Il AR5

7. In addition, regions use different strategies to facilitate technology transfer, low carbon
development and to make use of opportunities for leapfrogging (robust evidence, medium
agreement). Leapfrogging suggests that developing countries might be able to follow more
sustainable, low-carbon development pathways and avoid the more emissions-intensive stages
of development that were previously experienced by industrialized nations. Time and absorptive
capacity, i.e. the ability to adopt, manage and develop new technologies, have been shown to be
a core condition for successful leapfrogging. The appropriateness of different low-carbon
pathways depends on the nature of different technologies and the region, the institutional
architecture and related barriers and incentives, as well as the needs of different parts of
society. [14.3.6, 14.4.3]

8. In terms of investment and finance, regional participation in different climate policy
instruments varies strongly (high confidence). For example, the Clean Development Mechanism
(CDM) has developed a distinct pattern of regional clustering of projects and buyers of emission
credits, with projects mainly concentrated in Asia and Latin America, while Africa and the Middle
East are lagging behind. The regional distribution of the climate change projects of the GEF is
much more balanced than that of the CDM. [14.3.7]

9. Regional cooperation for mitigation can take place via climate-specific cooperation
mechanisms or existing cooperation mechanisms that are (or can be) climate-relevant.
Climate-specific regional initiatives are forms of cooperation at the regional level that are
designed to address mitigation challenges. Climate-relevant initiatives were launched with other
objectives, but have potential implications for mitigation at the regional level. [14.4.1]

10. Our assessment is that regional cooperation has, to date, only had a limited (positive) impact
on mitigation (medium evidence, high agreement). Nonetheless, regional cooperation could play
an enhanced role in promoting mitigation in the future, particularly if it explicitly incorporates
mitigation objectives in trade, infrastructure and energy policies and promotes direct mitigation
action at the regional level. [14.4.2, 14.5]

11. Most literature suggests that climate-specific regional cooperation agreements in areas of
policy have not played an important role in addressing mitigation challenges to date (medium
confidence). This is largely related to the low level of regional integration and associated
willingness to transfer sovereignty to supra-national regional bodies to enforce binding
agreements on mitigation. [14.4.2, 14.4.3]

12. Even in areas with deep regional integration, economic mechanisms to promote mitigation
(including the EU-ETS) have not been as successful as anticipated in achieving intended
mitigation objectives (high confidence). While the EU-ETS has demonstrated that a cross-border
cap-and-trade system can work, the persistently low carbon price in recent years has not
provided sufficient incentives to motivate additional mitigation action. The low price is related to
a number of factors, including the unexpected depth and duration of the economic recession,
uncertainty about the long-term emission reduction targets, import of credits from the Clean
Development Mechanism, and the interaction with other policy instruments, particularly related
to the expansion of renewable energy as well as regulation on energy efficiency. As of the time
of this assessment in late 2013, it has proven to be politically difficult to address this problem by
removing emission permits temporarily, tightening the cap, or providing a long-term mitigation
goal. [14.4.2]

13. Climate-specific regional cooperation using binding regulation-based approaches in areas of
deep integration, such as EU directives on energy efficiency, renewable energy, and biofuels,
have had some impact on mitigation objectives (medium confidence). Nonetheless, theoretical
models and past experience suggest that there is substantial potential to increase the role of
climate-specific regional cooperation agreements and associated instruments, including
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economic instruments and regulatory instruments. In this context it is important to consider
carbon leakage of such regional initiatives and ways to address it. [14.4.2, 14.4.1]

14. In addition, non-climate-related modes of regional cooperation could have significant
implications for mitigation, even if mitigation objectives are not a component (medium
confidence). Regional cooperation with non-climate-related objectives but possible mitigation
implications, such as trade agreements, cooperation on technology, and cooperation on
infrastructure and energy, has to date also had negligible impacts on mitigation. Modest impacts
have been found on the level of emissions of members of regional preferential trade areas if
these agreements are accompanied with environmental agreements. Creating synergies
between adaptation and mitigation can increase the cost-effectiveness of climate change
actions. Linking electricity and gas grids at the regional level has also had a modest impact on
mitigation as it facilitated greater use of low carbon and renewable technologies; there is
substantial further mitigation potential in such arrangements. [14.4.2]

15. Despite a plethora of agreements on technology, the impact on mitigation has been negligible
to date (medium confidence). A primary focus of regional agreements surrounds the research,
development and demonstration of low carbon technologies, as well as the development of
policy frameworks to promote the deployment of such technologies within different national
contexts. In some cases geographical regions exhibit similar challenges in mitigating climate
change, which can serve as unifying force for regional technology agreements or cooperation on
a particular technology. Other regional agreements may be motivated by a desire to transfer
technological experience across regions. [14.4.3]

16. Regional development banks play a key role in climate mitigation financing (medium
confidence). The regional development banks, the World Bank, the United Nations system, other
multilateral institutions and the REDD+ partnership will be crucial in scaling up national
appropriate climate actions, e.g. via regional and thematic windows in the context of the
Copenhagen Green Climate Fund, such as a possible Africa Green Fund. [14.4.4]

17. Going forward, regional mechanisms have considerably greater potential to contribute to
mitigation goals than have been realized so far (medium confidence). In particular, these
mechanisms have provided different models of cooperation between countries on mitigation,
they can help realize joint opportunities in the field of trade, infrastructure, technology, and
energy, and they can serve as a platform for developing, implementing and financing climate-
specific regional initiatives for mitigation, possibly also as part of global arrangements on
mitigation. [14.5]
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14.1 Introduction

14.1.1 Overview of Issues

This chapter provides an assessment of knowledge and practice on regional development and
cooperation to achieve greenhouse gas (GHG) mitigation. It will examine the regional trends and
dimensions of the mitigation challenge. It will also analyze what role regional initiatives, both with a
focus on climate change and in other domains such as trade, can play in addressing these mitigation
challenges.

The regional dimension of mitigation was not explicitly addressed in the Fourth Assessment Report
(AR4). Its discussion of policies, instruments and cooperative agreements (AR4 Working Group I,
Chapter 13) was focused primarily on the global and national level. However, mitigation challenges
and opportunities differ significantly by region. This is particularly the case for the interaction
between development/growth opportunities and mitigation policies, which are closely linked to
resource endowments, the level of economic development, patterns of urbanization and
industrialization, access to finance and technology, and - more broadly - the capacity to develop and
implement various mitigation options. There are also modes of regional cooperation, ranging from
regional initiatives focused specifically on climate change (such as the emissions trading scheme of
the EU) to other forms of cooperation in the areas of trade, energy or infrastructure, that could
potentially provide a platform for delivering and implementing mitigation policies. These dimensions
will be examined in this chapter.

Specifically, this chapter will address the following questions:
e Why is the regional level important for analyzing and achieving mitigation objectives?
e What are the trends, challenges and policy options for mitigation in different regions?

e To what extent are there promising opportunities, existing examples, and barriers for
leapfrogging in technologies and development strategies to low carbon development paths for
different regions?

e What are the interlinkages between mitigation and adaptation at the regional level?

e To what extent can regional initiatives and regional integration and cooperation promote an
agenda of low-carbon climate-resilient development? What has been the record of such
initiatives, and what are the barriers? Can they serve as a platform for further mitigation
activities?

The chapter is organized as follows: After discussing the definition and importance of supra-national
regions, sustainable development at the regional level and the regional differences in mitigation
capacities, Section 14.2 will provide an overview of opportunities and barriers for low-carbon
development. Section 14.3 will examine current development patterns and goals and their emission
implications at the regional level. In this context, this section will discuss issues surrounding energy
and development, urbanization and development, and consumption and production patterns.
Section 14.3 will also examine opportunities and barriers for low carbon development by examining
policies and mechanisms for such development indifferent regions and sectors. Moreover, it will
analyze issues surrounding technology transfer, investment and finance. Section 14.4 will evaluate
existing regional arrangements and their impact on mitigation, including climate-specific as well as
climate-relevant regional initiatives. In this context, links between mitigation, adaptation and
development will be discussed. Also, the experiences of technology transfer and leapfrogging will be
evaluated. Section 14.5 will formulate policy options. Lastly, Section 14.6 will outline gaps in
knowledge and data related to the issues discussed in this chapter.

The chapter will draw on Chapter 5 on emission trends and drivers, Chapter 6 on transformation
pathways, the sectoral Chapters 7-12, and Chapter 16 on investment and finance, by analyzing the
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region-specific information in these chapters. In terms of policy options, it differs from Chapters 13
and 15 by explicitly focusing on regions as the main entities and actors in the policy arena.

We should note from the outset that there are serious gaps in the peer-reviewed literature on
several of the topics covered in this chapter, as the regional dimension of mitigation has not
received enough attention or the issues covered are too recent to have been properly analyzed in
peer-reviewed literature. We will therefore sometimes draw on grey literature or state the research

gaps.

14.1.2 Why Regions Matter

This chapter only examines supra-national regions (i.e. regions in between the national and global
level). Sub-national regions are addressed in Chapter 15. Thinking about mitigation at the regional
level matters mainly for three reasons:

First, regions manifest vastly different patterns in their level, growth and composition of greenhouse
gas emissions, underscoring significant differences in socio-economic contexts, energy endowments,
consumption patterns, development pathways, and other underlying drivers that influence
greenhouse gas emissions and therefore mitigation options and pathways (14.3 ). For example,
low-income countries in Sub Saharan Africa, whose contribution to consumption-based GHG
emissions is currently very low, face the challenge to promote economic development (including
broader access to modern energy and transport) while encouraging industrialization. Their
mitigation challenge relates to choosing among development paths with different mitigation
potentials. Due to their tight resource situation and severe capacity constraints, their ability to
choose low-carbon development paths and their opportunities to wait for more mitigation-friendly
technologies is severely constrained (Collier and Venables, 2012a). Moreover, these development
paths may be costly. Nonetheless, with sufficient access to finance, technologies and the appropriate
institutional environment, these countries might be able to leapfrog to low-carbon development
paths that would promote their economic development and contribute to mitigating climate change
in the medium to long run. Emerging economies, on the other hand, which are further along the way
of carbon-intensive development, are better able to adopt various mitigation options, but their gains
from leapfrogging may be relatively smaller. For more rapidly growing economies the opportunities
to follow different mitigation paths are greater, as they are able to quickly install new energy
production capacities and build up transport and urban infrastructure. However, once decisions have
been made, lock-in effects will make it costly for them to readjust paths. In industrialized countries
the opportunities to leapfrog are small and the main challenge will be to drastically re-orient existing
development paths and technologies towards lower carbon intensity of production and
consumption. We call this the 'regional heterogeneity' issue.

Second, regional cooperation is a powerful force in global economics and politics- as manifest in
numerous agreements related to trade, technology co-operation, trans-boundary agreements
relating to water, energy, transport, and so on. From loose free trade areas in many developing
countries to deep integration involving monetary union in the European Union (EU), regional
integration has built up platforms of cooperation among countries that could become the central
institutional forces to undertake regionally coordinated mitigation activities. Some regions, most
notably the EU, already cooperate on mitigation, using a carbon trading scheme and binding
regulations on emissions. Others have focused on trade integration, which might have repercussions
on the mitigation challenge. It is critical to examine to what extent these forms of cooperation have
already had an impact on mitigation and to what extent they could play a role in achieving mitigation
objectives (14.3 ). We call this the 'regional cooperation and integration issue'.

Third, efforts at the regional level complement local, domestic efforts on the one hand and global
efforts on the other hand. They offer the potential of achieving critical mass in the size of markets
required to make policies, for example on border tax adjustment, in exploiting opportunities in the
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energy sector or infrastructure, or in creating regional smart grids required to distribute and balance
renewable energy.

Given the policy focus of this chapter and the need to distinguish regions by their levels of economic
development, this chapter adopts regional definitions that are based on a combination of economic
and geographic considerations. In particular, the chapter considers the following 10 regions: East
Asia (China, Korea, Mongolia) (EAS);Economies in Transition (Eastern Europe and former Soviet
Union, EIT); Latin America and Caribbean (LAM); Middle East and North Africa (MNA); North America
(USA, Canada) (NAM); Pacific OECD90 members (Japan, Aus, NZ) (POECD); South East Asia and
Pacific (PAS); South Asia (SAS); Sub Saharan Africa (SSA); Western Europe (WEU). These regions can,
with very minor deviations, readily be aggregated to regions used in scenarios and integrated
assessment models (IAMs). They are also consistent with commonly used World Bank regional
classifications, and can be aggregated into the geographic regions used by WGII. However, if dictated
by the reviewed literature, in some cases other regional classifications are used. Regional
cooperation initiatives define regions by membership of these ventures. The LDC region is
orthogonal to the above regional definitions and includes countries from SSA, SAS, PAS and LAM.

14.1.3 Sustainable Development and Mitigation Capacity at the Regional Level
Sustainable development refers to the aspirations of regions to attain a high level of well-being
without compromising the opportunities of future generations. Climate change relates to
sustainable development, because there might be trade-offs between development aspirations and
mitigation. Moreover, limited economic resources, low levels of technology, poor information and
skills, poor infrastructure, unstable or weak institutions, and inequitable empowerment and access
to resources compromise the capacity to mitigate climate change. They will also pose greater
challenges to adapt to climate change and lead to higher vulnerability (McCarthy et al., 2001).

Figure 14.1shows that regions differ greatly in development outcomes such as education, human
development, unemployment and poverty. In particular, those regions with the lowest level of per
capita emissions also tend to have the worst human development outcomes. Generally, levels of
adult education (Figure 14.1b), life expectancy (Figure 14.1c), poverty, and the Human Development
Index (Figure 14.1d) are particularly low in SSA, and also in LDCs in general. Unemployment (Figure
14.1a) is high in SSA, MNA, and EIT, also in LDCs, making employment-intensive economic growth a
high priority there (Fankhauser et al., 2008).

The regions with the poorest average development indicators also tend to have the largest
disparities in human development dimensions (Grimm et al., 2008; Harttgen and Klasen, 2011). In
terms of income, LAM faces particularly high levels of inequality (Figure 14.1f). Gender gaps in
education, health and employment are particularly large in SAS and MNA, with large educational
gender gaps also persisting in SSA. Such inequalities will raise distributional questions regarding
costs and benefits of mitigation policies.

Lastly, when thinking about inter-generational inequality (Figure 14.2b), adjusted net savings (i.e.
gross domestic savings minus depreciation of physical and natural assets plus investments in
education and minus damage associated with CO, emissions) is one way to measure whether
societies transfer enough resources to next generations. As shown in Figure 14.2b, there is great
variation in these savings rates. In several regions, including SSA, MNA, LAM, as well as LDCs, there
are a number of countries where adjusted net savings are negative. Matters would look even worse
if one considered that — due to substantial population growth — future generations are larger in
some regions, considered a broader range of assets in the calculation of depreciation, or considered
that only imperfect substitution is possible between financial savings and the loss of some natural
assets. For these countries, maintenance of their (often low) living standards is already under threat.
Damage from climate change might pose further challenges and thereby limit the ability to engage in
costly mitigation activities.
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Figure 14.1. Social provisions enabling regional capacities to embrace mitigation policies. In the box
plot, the left hand side of the box represents the first quartile (percentile 25) whereas the right hand
side represents the third quartile (percentile 75). The vertical line inside the box represents the
median (percentile 50). The left line outside the box denotes the lowest datum still within 1,5
interquartile range (IQR) of the lower quartile, and the right hand side line outside the box represents
the highest datum still within 1,5 IQR of the upper quartile. The dots denote outliers. Source: (UNDP,
2010; World Bank, 2011). Statistics refer to the year 2010 or the most recent year available.

14.1.3.1 The ability to adopt new technologies

Developing and adopting low-carbon technologies might be one way to address the mitigation
challenge. However, the capacity to adopt new technologies, often referred to as absorptive
capacity, as well as to develop new technologies, is mainly located in four regions: NAM, EAS, WEU
and POECD. This is also shown in Figure 14.2a, which plots high-technology exports as share of total
manufactured exports. High-technology exports refer to products with high research and
development intensity, such as in aerospace, computers, pharmaceuticals, scientific instruments and
electrical machinery. As visible in the figure, these exports are very low in most other regions,
suggesting low capacity to develop and competitively market new technologies. Since most

Do not cite, quote or distribute
WGIII_AR5_FD_Ch14

11 of 88

Chapter14
13 December 2013



Final Draft (FD) IPCC WG Il AR5

technological innovation happens in developed regions, technological spillovers could significantly
increase the mitigation potential in developing regions.

While Chapter 13.9 discusses inter-regional technology transfer mechanisms which could help foster
this process, there is an emerging literature which looks at the determinants and precursors of
successful technology absorption. Some studies have found that for energy technologies, the more
technologically developed a country is, the more likely it is to be able to receive innovations
(Verdolini and Galeotti, 2011; Dechezleprétre et al., 2013). However, more recent work looking at a
wider range of climate-mitigation technologies finds that domestic technological development tends
to crowd out foreign innovations (Dechezleprétre et al., 2013). But the determinants of the
receptivity of a host country or region go beyond the technological development of the receiving
countries. Some of these aspects are relatively harder (or impossible) to influence with policy
interventions such as the geographical distance from innovating countries (Verdolini and Galeotti,
2011) and linkages with countries with CO, efficient economies (Perkins and Neumayer, 2009).
However, other aspects can be influenced such as institutional capacity (Perkins and Neumayer,
2012), and in particular the strength of intellectual property laws to protect incoming technologies
(Dechezleprétre et al., 2013).

Two further challenges for promoting mitigation in different regions are the costs of capital, which
circumscribe the ability to invest in new low-carbon technologies, and differences in governance.
Figure 14.2 presents the lending interest rate (Figure 14.2c) to firms by region as well as the World
Bank Governance index (Figure 14.2d). It shows that poorer regions face higher interest rates and
struggle more with governance issues, both reducing the ability to effectively invest in a low-carbon
development strategy.

Do not cite, quote or distribute 12 of 88 Chapter14
WGIII_AR5_FD_Ch14 13 December 2013



Final Draft (FD) IPCC WG Il AR5

EAS — T I T ]
ET| —EE— * . * ——
LAM | EEE—4A . s . . ——
MMA | IR . * T
NAM [ =
PAS | HE } | ———
POECD i | =
SAS| 1 —
SSA | HIE——» - * - ——— *
WEU | ———m—— * ——
oc| mmm— T T es 7T TTTTTTTTm TTTToTTTTTTTT Pr—— ey MR
0 20 40 60 80 -60 -40 -20 0 20 40
a. High-technology exports b. Adjusted net savings, including
(% of manufactured exports) particulate emission damage (% of GNI)
EAS ] * [ E— —
EIT — * —— e ———
LAM —— * . —_— e
MMNA —O=— + —— e
NAM 1 g e
PAS HEmm— ————— e
POECD =0  — |
SAS I e I — ]
S3A —Tr 3 * * | — -
WEU | —mm— [
Loe[ " T TF — s T e T T 7T T N e s
0 20 40 60 0.0 0.2 0.4 0.6 0.8 1.0
c. Lending interest rate (%) d. Governance index

(0: weak, 1:strong)

Note: Zimbabwe not conzidered

Figure 14.2. Economic and governance provisions enabling regional capacities to embrace
mitigation policies. In the box plot, the left hand side of the box represents the first quartile (percentile
25) whereas the right hand side represents the third quartile (percentile 75). The vertical line inside
the box represents the median (percentile 50). The left line outside the box denotes the lowest datum
still within 1,5 interquartile range (IQR) of the lower quartile, and the right hand side line outside the
box represents the highest datum still within 1,5 IQR of the upper quartile. The dots denote outliers.
Source: (UNDP, 2010; World Bank, 2011). Statistics refer to the year 2010 or the most recent year
available.

Conversely, there are different regional opportunities to promote mitigation activities. As discussed
by Collier and Venables (2012a), Africa has substantial advantages in the development of solar
energy and hydropower. However, as these investments are costly in human and financial capital
and depend on effective states and policies, these advantages may not be realized unless the
financing and governance challenges discussed above are addressed.

In sum, differences in the level of economic development among countries and regions affect their
level of vulnerability to climate change as well as their ability to adapt or mitigate (Beg et al., 2002).
Given these regional differences, the structure of multi-national or multi-regional environmental
agreements affects their chance of success (Karp and Zhao, 2010). By taking these differences into
account, regional cooperation on climate change can help to foster mitigation that considers
distributional aspects, and can help addressing climate change impacts (Asheim et al., 2006). At the
same time, disparities between and within regions diminish the opportunities that countries have to
undertake effective mitigation policies (Victor, 2006).

Do not cite, quote or distribute 13 of 88 Chapter14
WGIII_AR5_FD_Ch14 13 December 2013



Final Draft (FD) IPCC WG Il AR5

14.2 Low-Carbon Development at the Regional Level: Opportunities and
Barriers

There are great differences in the mitigation potential of regions. One way to assess these
heterogeneities is through Integrated Assessment Models (IAMs) on the regional distribution of
costs of mitigation pathways as well as regional modeling exercises that compare IAM results for
particular regions. The region-specific results are discussed in detail in chapter 6 using a higher level
of regional aggregation than adopted here (section 6.3.6.4). They show that in an idealized scenario
with a universal carbon price, where mitigation costs are distributed in the most cost-effective
manner across regions, the macroeconomic costs of mitigation differ considerably by region. In
particular, in OECD countries (including our regions WEU, NAM, and POECD), these costs would be
substantially lower, in LAM they would be average, and in other regions they would be higher(Clarke
et al., 2009; Tavoni, 2013). These differences are largely due to the following: First, energy and
carbon intensities are higher in non-OECD regions, leading to more opportunities for mitigation, but
also to higher macroeconomic costs. Second, some developing regions face particularly attractive
mitigation options (e.g. hydropower or afforestation) that would shift mitigation there. Third, some
developing regions, and in particular countries exporting fossil energy (which are concentrated in
MNA, but include countries in other regions as well),would suffer negative terms of trade effects as
a result of aggressive global mitigation policies, thus increasing the macroeconomic impact of
mitigation (see also 14.4.2 ). The distribution of these costs could be adjusted through transfer
payments and other burden-sharing regimes. The distribution of costs would shift towards OECD
countries, if there was limited participation among developing and emerging economies (De Cian et
al., 2013).

One should point out, however, that these IAM results gloss over many of the issues highlighted in
this chapter, including the regional differences in financial, technological, institutional, and human
resource capacities that will make the implementation of such scenarios very difficult.

As many of the region-specific opportunities and barriers for low- carbon development are sector-
specific, we will discuss them in the relevant sectoral sub-sections in 14.2 .

14.3 Development Trends and their Emission Implications at the Regional
Level

14.3.1 Overview of Trends in GHG Emissions and their Drivers by Region

Global GHG emissions have increased rapidly over the last two decades(Le Quéré et al., 2009, 2012)
Despite the international financial and economic crisis global GHG emissions grew faster between
2000 and 2010 than in the previous three decades (Peters et al., 2012b). Emissions tracked at the
upper end of baseline projections (see Section 1.3 and 6.3) and reached around 49-50 GtCO,-eq in
2010 (IEA, 2012a; JRC/PBL, 2012; Peters et al., 2013), see Annex 11.8). In 1990, Economies in
Transition (EIT) was the world’s highest emitter of GHG emissions at 19% of global total of 37 GtCO,-
eq, followed by North America (NAM, 18%) and Western Europe(WEU, 12%) and East Asia (EAS,
12%), with the rest of the world emitting less than 40%. By 2010, the distribution had changed
remarkably. EAS became the major emitter with 24% of the global total of 48 GtCO,-eq (excluding
international transport; (IEA, 2012a; JRC/PBL, 2012)). The rapid increase in emissions in developing
Asia was due to the region’s dramatic economic growth and its high population level.

Figure 14.3 shows the change in GHG emissions in the 10 regions (and additionally reporting for
Least Developed Countries including countries from several regions) over the period from 1990 to
2010, broken down along three drivers: Emissions intensity (emissions per unit of GDP), GDP per
capita and population. As shown in the Figure, the most influential driving force for the emission
growth has been the increase of per capita income. Population growth also affected the emission
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growth but decreases of GHG emission intensities per GDP contributed to lowering the growth rate
of GHG emissions. These tendencies are similar across regions, but with notable differences. First,
the magnitude of economic growth differed greatly by region with EAS showing by far the highest
growth in GDP per capita, leading to the highest growth in emissions in the past 20 years; stagnating
incomes in POECD contributed to low growth in emissions. Second, falling population levels in EIT
contributed to lower emissions there. Third, improvements in the emission intensity were
guantitatively larger than the increases in emissions due to income growth in all richer regions
(WEU, POECD, NAM, and EIT), while the picture is more mixed in developing and emerging regions.
Note also that in LDCs emissions were basically flat with improvements in emission intensity making
up for increases in GDP and population.
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Figure 14.3. Decomposition of drivers for changes in GHG emissions (excluding international
transport) in different world regions from 1990-2010 (LMDI method according to (Ang, 2004). The
yellow dots indicate changes of GHG emissions(1990-2010) and the bars, which are divided by three
colours, show the impacts on GHG emission changes drawn by the Population, GDP per capita and
GHG emission per GDP. For example, the yellow dot for EAS shows its emission increased by 7.4 Gt
CO,-eq, and the influence of the three driving factors are 1.2, 11.and -5 Gt CO2-eq, which are
indicated by blue, red and green bars respectively. Data sources: GHG emission data from (IEA,
2012a; JRC/PBL, 2012), see Annex 1.8, GDP ppp from (World Bank, 2013a), and population data
from (United Nations, 2013).

Other ways to look at heterogeneity of regional GHG emissions are relative to the size of the total
population, the size of the overall economy and in terms of sources of these emissions. These
perspectives are shown in the two panels of Figure 14.4. In 2010, NAM, EIT, POECD, and WEU, taken
together, had 20.1% of the world's population, but accounted for 39% of global GHG emissions,
while other regions with 79.9% of population accounted for 61% of global emissions (Figure 14.4).
The contrast between the region with the highest per capita GHG emissions (NAM) and the lowest
(SAS) is more pronounced: 5.0% of the world's population (NAM) emits 15%, while 23.2% (SAS) emits
6.8%. One of the important observations from Figure 14.4a is that 