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A B S T R A C T

The Paris COP-21 reached a climate agreement on 2-degree global emissions stabilisation target. However, the
likelihood of successfully implementing a legally binding global climate treaty will depend to a large degree on
the macroeconomic impacts of different policy options on developing and emerging economies. It is thus crucial
to evaluate the transition costs of implementing different climate policy architectures under socioeconomic and
technological uncertainties from a multiregional perspective. Here we use a hybrid computable general equi-
librium model, in which sub-optimalities, infrastructural inertia and technological uncertainties are explicitly
introduced, to quantify the trajectories of variation in transitions costs under a range of climate policy scenarios
in both Annex I and developing nations. The policy architectures are based around the implementation of the
‘streamlined Paris Pledges’ (SPP) in developing countries with a particular focus on China and India. Our results
indicate that the distributional effects should be taken into account by policymakers through extension of SPP to
2050 as global climate policies may have asymmetrical economic impacts between Annex I and developing
countries. A first-best policy of global cap-and-trade scheme alone could be welfare-deteriorating for some
parties, reflected by a significant reduction in macroeconomic growth rate over the course of the next decades.
Modelling results also suggest that articulating both global and national policies in a multiregional climate deal
can provide a palatable solution for countries like China as this would allow for significant reduction in the
economic losses associated with a unique-carbon-price global climate policy. This hybrid approach is also
aligned with specific development priorities in developing and emerging countries by providing flexibility to
their domestic policy framework, which expects to facilitate the transition to low carbon growth trajectory by
encouraging intersectoral coordination. Last, procrastination of technical change and delayed structural reform
for decarbonising economy would entail significantly higher transition costs for developing countries in case of
stringent climate policy due to the economic competitiveness forgone as a result of exorbitant carbon prices in
the longer term. Relevant policy options and research perspectives are discussed accordingly.

1. Introduction

The Paris Agreement adopted at the UNFCCC-COP21 reached a con-
sensus on GHG emissions stabilisation target to keep the long term
warming well below 2 °C increase in global temperature1, a key target put
forward by the scientific research community (e.g. Peters et al., 2013;
Rogelj et al., 2013, 2016; IPCC, 2013). At the same time, an intriguing
and recurring issue in the next stage international climate agreement
negotiations relates to the so-called fair and equitable burden sharing of

climate change mitigation cost and responsibility allocation among dif-
ferent parties. Recent studies show that the major developing economies
will play a significant role in global energy transition and climate change
mitigation in the next decades, see for example (Calvin et al., 2012; GEA,
2012; Guivarch and Hallegatte, 2013; Garnaut, 2014; Roelfsema et al.,
2014; Barbi et al., 2016). In particular, the prospect for economic growth
and technological development in China may have major impacts on
global emissions trajectories which themselves will determine the like-
lihood of achieving the 2 °C target2 (Edenhofer et al., 2010; Gambhir
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1 Some studies argue for even more ambitious temperature rise control such as 1.5 °C, see for example IPCC (2016) and Schleussner et al. (2016).
2 Indeed China is keen to have global temperature stabilisation as it could be confronted with significant impacts in terms of climate extremes in the country even under the 2 °C

warming scenario, as documented in a recent study (Lang and Sui, 2013). “Changes in mean and extreme climates over China with a 2 °C global warming.” Chinese Science Bulletin
58(12): (1453–1461).
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et al., 2011; Vuuren et al., 2011; Jiang et al., 2012; IEA, 2015; Jiang et al.,
2013; Deep Decarbonization Pathways Project (DDPP), 2015a,b; Jiang
et al., 2016; Schleussner et al., 2016).

As part of the platform countries agreed at the Warsaw COP in
November 2013 to prepare national contributions under the framework
of the Durban Platform3, strong action plans for long term mitigation
targets were adopted unanimously during the COP21 in Paris in No-
vember 2015. Nevertheless, how to align national development plans
with the global mitigation target still remains poorly understood in the
current climate policy literature. This paper aims to bridge this
knowledge gap by quantitatively evaluating different scenarios of
combinatory global-regional climate policies based on a case study of
Chinese economy.

The rest of this article develops the idea that a global climate policy
architecture framed in conjunction with national sustainable develop-
ment goals and priorities can rally major emitters, in particular the
BASIC countries (Brazil, South Africa, India and China). The quantita-
tive assessment carried out in this study is primarily focused on China.
China overtook the US as the world's biggest carbon dioxide emitter in
2006 (Olivier et al., 2012). Because of its striking growth over the last
two decades (more than 10% on average) and newfound international
stature, China has become a central actor in the climate negotiations
and benefits from an unquestionable respect among developing coun-
tries from the G77 group.

The Chinese government has committed to peaking China's GHG
emissions by 2030–2035 shortly prior to the Paris COP21 in 2015. The
trajectories of emissions peak may have significant implications for
future socioeconomic growth and long term environmental quality as
without an early peak in global emissions followed by steep reductions,
there is a significant risk that the 2C target will not be achieved (Rogelj
et al., 2011)4. Based on a quantitative assessment by CGE model, we
argue that, by extending the Paris Pledges (post-Paris) climate regime, a
greater alignment between global climate policy and national devel-
opment strategies can allow China to significantly decrease the cost of a
transition5 to a low-carbon economy, which has been considered a
major challenge in China's LCE development strategies (Wang and
Chang, 2014; Jiang et al., 2016), and thus increase its acceptability of
participating in the global emissions reduction effort. We emphasize the
role of combining tradable permits of carbon emissions and appropriate
domestic accompanying measures in contributing to lowering sig-
nificantly both the global and regional mitigation costs.

Our numerical simulations show that a regime that consists of a
global cap on greenhouse gas emissions, with a globally unique carbon
price, is unlikely to be accepted by a majority of emerging economies,
in particular China, as it may significantly affect economic growth
prospects for them. Our findings quantitatively corroborate the con-
clusions of Fay and Hallegatte (2015, Economist) who point out that the
global cap-and-trade approach is marred by two fatal shortcomings: 1).
countries have different economic and political conditions, and 2). a
carbon price alone cannot solve the climate change pro-
blem—complementary policies are necessary. Therefore, a climate
treaty which involves a unique carbon price across the globe in the
short term turns out to be unrealistic and unpractical to be im-
plemented.

We argue that, by extending the Paris Pledges climate regime, that

greater alignment between a global climate policy and national devel-
opment strategies would allow China to significantly decrease the cost
of a transition to a low-carbon economy, and thus increasing its ac-
ceptability of participating in the global emissions reduction effort. We
emphasize the role of combining tradable permits of carbon emissions
and appropriate domestic accompanying measures in contributing to
lowering significantly both the global and regional mitigation costs.

From a global climate negotiations perspective, our analysis quan-
titatively illustrates the extent to which NAMAs, in particular fiscal
reforms6, may contribute to moderating the transition costs in emerging
countries. This finding is consistent with Hourcade and Shukla (2013)
who assess a range of domestic policies in line with the 2-degree target
for the case of India and those of Hamdi-Cherif et al. (2011) who show
the potential benefits of sectorial agreement-based emission trading
instruments that are coupled with reductions in pre-existing taxes.

The contribution and novelty of our study lie in two areas. First, we
extend previous climate policy literature on mitigation burden sharing
as well as near term costs vs long term targets (e.g. Najam et al., 2003;
Rob Dellink et al., 2009; Peters et al., 2013; Riahi et al., 2015; Kriegler
et al., 2015; Markandya et al., 2015; Pickering et al., 2015; Sterner and
Köhlin 2015; Aldy et al., 2016; Riahi et al., 2017) to quantitatively
illustrate the extent to which the participation of developing and
emerging economies (e.g. China) in a self-committing climate mitiga-
tion coalition on a par with Annex-1 countries may lead to lowering
their socioeconomic transition costs in the medium and long terms
under an integrative cross-sectoral policy portfolio, which may allow
the climate negotiations to escape the controversial debate centred at
“tradeoff between economic growth and low carbon targets”, “who
should bear the burden?” or “who does more, who does less?” and to
move on to a more relevant and constructive question, viz. “how to
design policies to facilitate emerging economies' joining on-board ?” in
order to succeed the 2100 global climate targets. Second, we show that
the contribution to reducing emerging economies' transition costs of
climate mitigation is conditioned by the accompanying macroeconomic
policies such as fiscal and labour market reforms. We thus relate cli-
mate policies to a broader perspective of economic and societal de-
velopment in a unified analysis framework, which is consistent with
Von Stechow et al. (2015) who argue that achieving a truly sustainable
energy and climate transition requires progress across multiple di-
mensions beyond climate change mitigation goals.

The paper proceeds as follows. Section 2 discusses the challenges in
aligning national/regional priorities with global target in climate ne-
gotiations. Section 3 reviews relevant literature and describes the scope
of the study in the context of post-Paris global climate policy co-
ordination. Section 4 presents the research method and scenario set-
tings. Section 5 discusses the modelling results and derives some of
policy implications. Section 6 concludes and provides future perspec-
tive.

2. Background of the Glocal dilemma in climate negotiations

The Paris Agreement put a new logic of international climate poli-
tics (Falkner, 2016) and represented a significant change in the climate
negotiations from the perspective of developing countries because the
Kyoto Protocol has exempted them from emission reduction targets
according to the principle of common but differentiated responsibilities in
the article 3.1 of the UNITED NATIONS (1992). Emissions from de-
veloping countries are indeed comparatively low in per capita terms but
they are projected to account for three quarter of the increase in
emissions over the next quarter century (IEA, 2015).

In parallel with the debates about the climate policy commitments

3 The 2011 COP in Durban has established an Ad Hoc Working Group on the Durban
Platform for Enhanced Action to prepare a Global agreement by 2020. During the Doha
COP in 2012, a time table was set to adopt a universal climate agreement with legally
binding targets by 2015, which will come into effect in 2020 (UNFCCC, 2012).

4 One of the main public concerns in China over the last years is the deteriorating air
quality throughout the majority of the country's territory, in particular in the northern
part.

5 Jiang et al. (2016) estimate that more than 450 billion US$ would need to be invested
by 2050 to realize the 2 °C scenario by allowing the penetration of low-carbon technol-
ogies including energy supply and energy efficiency improvement in end-use sectors.

6 Indeed China has been studying intensively the implementation of environmental tax
and resources tax to accelerate the transition to energy efficient and low carbon economic
growth pathway since the beginning of its 12th FYP.
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