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ABSTRACT  
 
Aims: The impetus to combat intensifying climate change has prompted countries to make 
policies pertinent to climate change. With China, India, the United States and the European 
Union contributing to more than half of greenhouse gases emitted, their climate change 
policies are of concern particularly as signatories of the Paris Agreement. 
Study design: This article critically reviews the climate change policies of the four largest 
emitters of greenhouse gases, particularly their similarities and differences. 
Methodology: This review examined more than 85 literature including scholarly articles, 
official reports and policy documents published between 2010 and 2020, pertaining to 
climate change and energy policies, plans and programs of the four regions.  
Results: This review shows that the policies address similar domains comprising efficiency 
in energy and resources utilization, development of cleaner and renewable energy, 
optimization of transport system and promotion of electric mobility. Land use, land-use 
change and forestry is more commonly addressed in policies of developing countries than 
the developed ones. Major differences of the policies are the emphasis where the United 
States and European Union focus more on clean transportation particularly hydrogen fuel, 
besides carbon market. The extents of making policy targets legally binding also differ. While 
retrospective technical verification of emission goals show that European Union was on 
track, situational validation against 2

o
C emission targets of the Paris Agreement shows 

incompatibility except India. There is a significant deficiency of adaptation policies compared 
to mitigation policies. 
Conclusion: This review, thus, contributes to identifying shortcomings of current climate 
change policies and continuous improvement of the policies.  
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1. INTRODUCTION  
 
With exponential increase of human population and the growing industrial and agricultural 
activities to support the growing population, the world is now coming to terms with global 
climate change. The trend of changing climate shows no sign of a reversal or a halt in the 
near future as long as anthropogenic generation of greenhouse gases (GHGs) continues. 
The major GHGs are carbon dioxide, methane, nitrous oxides and fluorinated gases [1]. 
Carbon dioxide alone constituted slightly more than three quarters (76%) of the four GHGs 



 

 

emitted in 2010 with fossil fuel combustion and the industrial sector being the largest 
emitters of carbon dioxide followed by forestry and other land use to a much smaller extent 
[2]. In the same year, electricity and heat production was the largest emitter of GHGs, 
followed closely by agriculture, forestry and other land use collectively [2][3][4].  
 
GHGs generally trap heat by absorbing the long wave radiation released from the Earth’s 
surface which would otherwise partially radiate into the space, and releasing it later as heat. 
In a balanced state, this trapping of heat is crucial to the life processes on Earth by keeping 
temperature fluctuations in a narrow window [5][6]. Increasing GHGs in the troposphere 
disrupts the balance sheet, causing more heat to be trapped and resulting in rainfall 
variation, warming of land and sea surfaces, retreat of glaciers and rising sea level [7]. The 
Fifth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC) has 
elucidated an average increase of global land and ocean temperature by 0.85

o
C from 1880 

to 2012 and is confident of the occurrence of significant warming between 1983 and 2012 
[2]. 
 
While global temperature variation has historically unfolded as cycles parallel to the rise and 
fall of atmospheric carbon dioxide, increasing human activities since the mid-20

th
 century 

have disrupted the equilibrium and resulted in an upsurge of carbon dioxide [8]. This is 
manifested as unprecedented rate of warming in the past few decades. Increasing emission 
of GHGs due to intensifying human activities has always been regarded as a global issue. 
However, statistically, four regions account for more than half of the global GHGs emission, 
led by China contributing 30% of the carbon dioxide emission from fossil fuel combustion 
and industrial processes, followed by the United States (US) contributing 15%, the European 
Union (EU) chipping in 9% and India pitching in 7% [9]. In terms of production-based GHGs 
emission by country, as of 2017, China was the largest emitter of CO2, releasing an 
estimated 9839 MtCO2 while the US came in second with 5270 MtCO2 emitted. India was 
ranked third at an estimated CO2 emission of 2467 MtCO2 and the Russian Federation fourth 
at approximately 1693 MtCO2 [10]. Among members of the EU, Germany emerged as the 
top CO2 emitter with about 799 MtCO2 emitted in 2017 and France was at the second place 
with 356 MtCO2 emitted [10]. Figure 1 shows the total CO2 emitted by the four regions, with 
China charting a sharp increase from 2002 to 2013 and India gradually picking up while the 
US and EU showing steady and slightly downward trends [11]. 



 

 

 
Figure 1. Total Fossil CO2 Emission from the Four Largest CO2 Emitting Regions [11] 
 
With China being the most populous country in the world, it is unsurprising that China topped 
the chart of CO2 emission. However, India as the second most populous country came as 
the third largest CO2 emitter. It seems worthwhile to also examine CO2 emission on the basis 
of population size. Translated to per capita CO2 emission, the giant emitters mentioned 
above are nowhere in the top ten. The US falls to the eleventh with an emission rate of 16 
tCO2/person [10]. Despite the disparity in regional or national emissions of CO2 and per 
capita emissions of CO2 by country, it is believed that a top-down approach is necessary to 
drive climate change mitigation and adaptation [12]. While a bottom-up approach is not less 
important, such approach may have already been initiated locally by individuals or 
communities experiencing or likely to experience the impacts of climate change [13][14]. A 
top-down approach takes on a wider view of GHGs emissions at regional level and 
examines the regional or national policies in relation to climate change. This enables a 
comparison of how the regions or countries of interest have progressed in this respect and 
permits mutual learning and continuous improvement at the policy-making level [12]. As 
China, the US, the EU and India emit more than half of the global GHGs, it is particularly 
crucial to look into the climate change policies of the four entities. The EU has been 
considered an entity in tackling climate change due to its concerted effort in prioritizing 
climate change matters, driving energy-efficient and low carbon economy and endorsement 
of the 2030 climate and energy framework framing targets and policy objectives across all 
member nations from 2021 to 2030 [15]. 
 
The recent Paris Agreement aims to contain global average temperature rise within a 1.5

o
C 

margin and necessitates its signatories to plan and constantly report their efforts in mitigating 
global warming. While all the four major emitters of GHGs are signatories of the Agreement, 
the US intended to withdraw from the Agreement in November 2020 [16]. It is also of interest 
to examine how the Paris Agreement has influenced policy-making on climate change in the 
four entities and draw a comparison of the climate change policy of the US which plans to 
withdraw from the Agreement and those of the entities which shall stay with the Agreement. 
Policies pertaining to climate change commonly revolve around mitigation and adaptation 
[17]. Mitigation involves the reduction of GHGs emission to alleviate global warming, hence 
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providing a long-term solution to climate change. Adaptation, however, deals with 
responding and adjusting to the impacts of climate change without negating the impacts 
[18][19]. This review encompasses policies related to mitigating as well as adapting to 
climate change.  
 
In addition, very few reviews have been conducted to compare climate change policies in the 
past decade. Rübbelke evaluated the effectiveness of international supports rendered in the 
formation of climate change policies by developing countries and provided recommendation 
for the supports but did not examine existing policies to identify the gaps [20] . In the EU, 
comparison of national adaptation strategies has been made among few member nations 
but this has not been extended beyond the EU as a whole [12]. Nordhaus probed the 
consequences of induced innovation in climate change policy which led to a series of studies 
in proposing the models of climate change policy and the framework in designing such 
policies [22]. Goulder and Stavins looked into the interactions between the state and federal 
climate change policies in the US and the challenges such interactions presented [23]. There 
are many similar studies which delve into national and regional implications of climate 
change policies but there are only few that put the policies through a systematic comparison 
to highlight the strength and weaknesses and promote mutual learning [24][25]. This review 
aims to fill in this gap by analyzing the climate change policies of the four major GHGs 
emitters. In doing so, it brings out the strengths and weaknesses of the policies as well as 
adds value by providing relevant recommendations for improvement. 
 
 

2. METHODOLOGY 
 
This review examined more than eighty-five official and scholarly reports and articles 
published mainly in the period of 2010 to 2020. The literature was sourced from major 
journal databases comprising the Web of Science, Scopus and ScienceDirect as well as 
government websites where the policy documents are publicly displayed. The search was 
conducted using the search engine of the databases with keywords such as climate change, 
policy, China, United States, European Union and India. Policies in this review consist of 
strategies, action plans, national plans, the actual policy documents as well as the executive 
orders of the United States. They do not include laws, regulations and other legal 
documents, even though legislation can be affected by national policies. The review does 
not include the nationally determined contributions (NDCs) of the countries which are 
fundamentally their intended actions in combating climate change as required by the Paris 
Agreement [26]. The policies deemed to be relevant to climate change are those explicitly 
addressing the reduction of GHGs and adaptation to the climate change through resilience 
building and increasing green cover.   
 

3. RESULTS AND DISCUSSIONS 
 
3.1. Climate Change Policies of China 
 
China signed the Paris Agreement on the 22 April 2016 which came into effect on the 4 
November 2016 [27]. Prior to signing the Paris Agreement, China has established its 
National Strategy for Climate Change Adaptation in 2013 aiming to increase resilience to 
and public awareness of climate change [28]. The strategy was framed by the National 
Development and Reform Commission (NDRC) and it focuses on forestry, infrastructural, 
risk planning and meteorological management. The strategy puts forth an array of measures 
for water resource protection, soil erosion control, disaster monitoring and prevention via 
early detection and information technology at national and provincial levels, as well as 
coastal restoration [28]. The strategy also caters for agricultural sector with new farming 



 

 

practices through pest control and enhancing crop adaptability developed. The strategy sets 
climate targets using 2013 as baseline, which include 1) having 70% rural farmers trained in 
adaptive technology by 2020, 2) protecting more than 60% of natural wetlands and 
controlling desertification in more than 50% of area experiencing desertification [28] 

In 2014, China rolled out the National Plan for Tackling Climate Change which includes 
comprehensive mitigation and adaptation strategies against climate change ranging from 
controlling the emissions of greenhouse gases and implementing pilot demonstration 
projects to improving regional response, forging international cooperation and capacity 
building [29]. The plan targets to reduce carbon emissions per unit GDP by 40-45% with 
reference to the 2005 levels. Furthermore, it targets to push the share of non-fossil fuels in 
the China’s primary energy mix to 15% [29]. In the same year, the Energy Development 
Strategy Action Plan was published by the Central People’s Government and it aligns with 
the target of the National Plan for Tackling Climate Change to reduce carbon emissions by 
proposing actions, particularly reducing per unit GDP energy consumption through the use of 
more efficient green energy [30]. The action plan also endeavors to limit the annual primary 
energy consumption at 4.8 billion tonnes of standard coal equivalent until 2020, with coal 
consumption kept below 4.2 billion tonnes annually till 2020. The action plan also echoes the 
national plan in increasing the share of non-fossil fuels and provides more specific targets for 
the share of various energy sources by 2020 [30]. 

The 13
th
 Five-Year Plan of China introduced in 2016 sets the path of China’s development 

from 2016 to 2020 and it features the peak targets for carbon emissions as well as energy 
and water consumption [31]. It also promulgates production of renewable energy and 
development of green infrastructure. While the previous plans are committed to the reduction 
of carbon emission and energy consumption, this plan sets clear targets of 18% and 15% 
reduction in carbon dioxide emissions and energy consumption respectively, per unit GDP 
by 2020 with 2015 levels as baseline [32][33]. It demonstrates the resolution of China as a 
signatory of the Paris agreement since 2016 to reduce the emissions of greenhouse gases. 
This plan, nonetheless, indicated relaxation of the limit of 4.8 tonnes of standard coal 
equivalent in annual primary energy consumption to 5 tonnes by 2020[31] [34]. This plan 
also highlights the increased usage of electric vehicles and expansion of forest coverage 
[31]. 

3.2. Climate Change Policies of the United States 
 
The US expressed its intention to withdraw from the Paris Agreement in November 2020 and 
did not adopt the Kyoto Protocol aiming to reduce emissions of greenhouse gases 
particularly by industrialized nations [35]. Despite, the US has established policies related to 
climate change. The Executive Order 13423: Strengthening Federal Environmental, Energy 
and Transportation Management which came into existence in 2007 necessitates an 
environmentally sound and integrated approach in transportation and energy-related 
activities [36]. It promotes the production and use of renewable energy while pushing for 
30% reduction of energy intensity by 2015 with the 2003 energy consumption as baseline. It 
also sets target for the use of non-fossil fuel in the total fuel consumption of government 
fleets and the deployment of plug-in hybrid electric vehicles [36].  

In 2014, the US passed the Executive Order 13677: Climate-Resilient International 
Development which prompts the incorporation of climate resilience into international projects 
where the relevant agencies are required to conduct risk assessments and, based on 
assessments, make necessary adjustments to the projects [37].  The Clean Air Act of the US 
has resulted in the inception of the Clean Power Plan aiming to reduce carbon emissions of 
the power sector by as much as 32% in 2030 with reference to the 2005 levels, which is 



 

 

equivalent to approximately 870 million tonnes [38]. The reduction is targeted particularly on 
fossil fuel-fired electric steam generators deployed mainly in coal- and oil-fired power plants, 
and natural gas-fired combined cycle generators. The plan also entails higher dependence 
on renewable energy, natural gas and nuclear power instead of coal, with renewables being 
the top priority [38]. To promote the energy efficiency and the use of renewables beneficial to 
the low-income groups, incentives are offered. The plan is foreseen to yield climate-related 
benefits of $20 billion due to its potential significant contribution to reducing pollution [39].  

3.3. Climate Change Policies of the European Union 
 
Climate change policy of the European Union is also closely tied to energy policies, as in the 
US. Similarly, despite being explicitly linked to climate change in their titles, the climate 
change policies in China also revolve around the reduction of carbon emissions through 
adjusting the energy mix. The European Energy Security of 2014 was an emergency 
response against the political crisis in Ukraine which could potentially disrupt energy imports, 
and part of the plan involved increasing dependence on alternative fuels and energy 
efficiency of the building and industrial sectors parallel to the 2030 energy and climate goals 
[40][41]. The same year also saw the inauguration of the 2030 framework for climate and 
energy policies targeting to reduce 40% GHGs emissions by 2030 in comparison to the 
emissions in 1990 [42]. Besides, it endeavors to increase the share of renewable energy in 
power generation to at least 27% and achieve energy saving of 27% by 2030. It also 
specifies the GHGs reduction targets for the EU Emission Trading System (ETS) and the 
non-EU ETS sectors, as well as the regulation of emission allowances in the EU ETS 
[42][43]. The EU ETS has a central role in the EU’s policy against climate change focusing 
on reduction of GHGs emissions. It is the world’s biggest carbon market and operates on a 
‘cap and trade’ basis where cap refers to the upper limit of permissible greenhouse gases an 
installation in the system can emit [44]. The cap is progressively reduced as emission targets 
tighten. Companies can sell or buy the emission allowances depending on their surpluses or 
deficits of GHGs quota [44]. The framework ultimately aims to pool resources, connect 
networks and unite EU member states’ capacity for affordable and sustainable energy [42]. 

In 2016, A European Strategy for Low-Emission Mobility was launched to decrease GHGs 
emissions in the transport sector by pushing for a better-defined regulatory framework as 
well as an optimized and more efficient transport system [45]. In addition, it promotes low-
carbon technologies and development including infrastructure for electro-mobility [46]  
Subsequently, a Hydrogen Strategy for a Climate-neutral Europe was rolled out in 2020 to 
catalyze the use of hydrogen fuel produced from renewable sources [47].  

3.4. Climate Change Policies of India 
 
Similar to China, India has explicit climate change policies. The National Action Plan on 
Climate Change introduced in 2008 aims to balance India’s development and the combat 
against climate change through eight national missions, namely 1) National solar mission, 2) 
National mission on sustainable habitat, 3) National mission for a Green India, 4) National 
water mission, 5) National mission for sustainable agriculture, 6) National mission for 
enhanced energy efficiency, 7) National mission on strategic knowledge for climate change, 
and 8) National mission for sustaining the Himalayan ecosystem [48][49]. In the subsequent 
year, the Revised Operational Guidelines of the National Afforestation Program was 
launched to aiming to more effectively manage, transfer fund and build capacity for the 
project. Specifically, it calls for increased forest and tree cover, sustainable forest 
management and rehabilitation of degraded forests [50]. Also in 2009, the Indian 
government rolled out the National Policy on Biofuels to bolster the production bio-diesel 
(20% blend) and bio-ethanol from non-edible oil seeds and waste besides setting the per 



 

 

liter price of bioethanol at USD 0.35 [51]. The Policy necessitates an initial 5% blending of 
ethanol with petrol which was increased to 10% in October 2008. It provides incentives for, 
encourages research and development in, as well as regulates biofuels [51]. 
 
The National Mission for Electric Mobility Plan 2020 was introduced in 2012 to promote the 
production and use of hybrid and electric vehicles via multiples schemes and projects under 
the National Board for Electric Mobility and the National Council for Electric Mobility [52][53].  
The National Agroforestry Policy came in 2014 to streamline agroforestry programs and 
schemes of various agencies under a more focused governance. It also serves to provide 
employment and income to rural communities particularly smallholder famers via 
agroforestry while driving the growth of agroforestry in a sustainable manner [54].  Akin to 
the other major GHGs emitters, the transport sector has been a critical area in India’s fight 
against climate change. Following the Electric Mobility Plan, the National Urban Transport 
Policy launched in 2006 was revised in 2014 to propel greater improvements in urban 
transport services and infrastructure [55]. The revision calls for energy efficiency and the use 
of clean fuel besides lifestyle changes through the use of public transport, walking and 
cycling [55]. In the same year, the Auto Fuel Vision and Policy raised the bar for fuel and 
emissions standards [56][57]. The National Electricity Plan (Generation) was passed in 
2012, addressing issues related to aged power plants, energy and resource efficiency while 
catalyzing technological improvements of power plants. The plan also drives the 
development and use of renewable energy [49].  
 
In fact, the focus on renewable energy has been demonstrated in the Tariff Policy of 2006 
which provides for renewable energy and cogeneration [58]. The policy obligates the 
government electricity regulatory bodies to purchase electricity generated by the renewables 
and spurs the solar power purchase by states to 3% by 2022. Furthermore, the policy sets 
the tariffs for non-conventional energy technologies to make them more competitive against 
the conventional ones [58]. The policy was amended in 2011 to include provisions for the 
state’s purchase of solar power in line with the National Solar Mission strategy [59]. The 
Union Budget 2019-2020 was another manifestation of the intention of the Indian 
government to upscale incentivization for deployment of electric vehicles [60].  
 

3.5. Similarities of the Climate Change Policies 
 
Though named differently, the policies pertaining to climate change of the four largest 
emitters of GHGs are fundamentally similar in their approaches to reduce GHGs emissions 
via more efficient use of energy and resources, development of cleaner and renewable 
energy, optimization of transport system and boosting of the adoption of electric vehicles. 
Table 1 summarizes the policies while Table 2 shows the transportation goals of the nations. 
Table 1 shows that transportation and energy are the most common areas addressed by the 
policies and all the nations have established policies related to these two dimensions 
[36][45][55]. Specifically, the countries are examining ways of optimizing the transport 
system and infrastructure to make transportation more efficient while facilitating a gradual 
shift from cars running on fossil fuels to electric and hybrid cars with lower GHGs emissions 
in their lifecycles [46][55]. With popularization of electric and hybrid cars, the infrastructure 
for operating and maintaining the cars will be further developed [53]. Where energy is 
concerned, it revolves around the common themes of energy efficiency, reducing 
dependence on fossil fuels and increasing dependence on non-fossil fuels and the 
renewables [26][31] [42]. The EU particularly is interested in hydrogen fuel, particularly 
renewable hydrogen in the long-term and low-carbon hydrogen in the short-term, which does 
not generate carbon dioxide during its combustion [47].  
 
 



 

 

All the countries, except India, also stipulate economy-wide strategies without tying the 
GHGs reduction to a particular sector but to the economy in general such as reducing the 
GHGs emissions per unit of gross domestic product or setting emission reduction target for a 
group of sectors as in the case of the EU-ETS and the non-EU-ETS sectors (Table 1) 
[44][61]. In certain instances, economy-wide strategies only provide an overall GHGs 
reduction of a particular country against a baseline [61]. Land use, land-use change and 
forestry (LULUCF) is another common area addressed by the policies especially in the 
developing nations where there are needs to regulate land-use conversion to ensure 
sustainable development. The common facets under LULUCF include setting targets for or 
increasing tree covers, conservation areas as well as floral and faunal diversity [62]. China 
and EU have made provisions for industrial sector with the former focusing on curtailing 
GHGs from industrial units while establishing low-carbon industrial parks, and the latter 
regulates emissions from heavy industrial installations through the EU-ETS (Table 1) 
[29][44]. 
 
Commonalities have been observed among the energy targets of the nations, particularly in 
terms of the share of renewable energy in the energy mix. While China has more specific 
targets on the installed capacity for different types of renewable and cleaner energies, the 
general emphasis across the nations is to increase energy generated from non-fossil fuel 
sources. Besides, reducing energy intensity is common target of both China and the US. The 
EU also has a similar target on increasing energy efficiency.  
 

3.6. Differences of the Climate Change Policies 
 
The obvious differences between the climate change policies are the emphasis and the 
coverage. The policies of China, particularly the National Plan for Tackling Climate Change 
caters for GHGs reduction in other sectors such as building and tourism while its 13

th
 Five-

year Plan sets targets for shoreline protection [29][63]. The National Strategy for Climate 
Change Adaptation emphasizes adaptive technical training for rural farmers [28]. Policies of 
the US and the EU, however, place greater focus on the transportation and energy domains 
with EU emphasizing hydrogen fuel specifically and its carbon market through the ETS. In 
the Indian policies for energy, biofuel occupies an important place [64]. Developing countries 
like China and India put higher emphasis on LULUCF in their policies than the developed 
ones like the US and EU. The reason could be that developing countries contribute to most 
of the emissions from LULUCF [62]. 
 
Though addressing the same domains, the goals set under each domain may differ among 
nations. Taking transportation for instance (Table 2), China’s targets seem to focus on CO2 

reduction for different modes of transportation as well as the utilization rate of public 
transport and transport sharing against a particular baseline year while the US tends to focus 
on the fuels for transportation with targets established to increase the use of renewable and 
cleaner fuels [29][36]. India does not have specific targets for transportation based on the 
policies reviewed though its National Mission for Electric Mobility Plan 2020 predicted a 
decrease in CO2 intensity with the execution of its public transportation programs [52]. The 
EU has established specific targets under its legislation rather than policies. This also 
demonstrates the binding nature of the targets, hence the strategies to achieve the targets. 
For instance, under the Clean Sky (Council Regulation (EC) No. 71/2007 setting up the 
Clean Sky Joint Undertaking and No 558/2014 of 6 May 2014 establishing the Clear Sky 2 
Joint Undertaking), the EU strives to achieve a 50% and 80% reduction in CO2 and NOx 
emissions of air transportation respectively against the 2007 baseline, besides increasing 
the efficiency of aircraft fuel for CO2 reduction [65]. The EU has also made provision for 
lower-carbon fuels through Fuel Quality (Directives 2009/30/EC and 2015/2013 amending 
Directive 98/70/EC as regards the specification of petrol, diesel and introducing a 



 

 

mechanism to monitor and reduce GHG emissions) [66]. Translating policies and targets into 
laws demonstrates the resolution of EU in reducing GHGs emissions. Back in 2008, the EU’s 
20-20-20 targets already came under the consideration for legislation. The 20-20-20 targets 
center on reducing at least 20% GHGs emissions of the EU by 2020 against the 1990 
baseline, increasing renewable energy consumption to 20% and reducing primary energy 
use by 20% against the projected levels through enhanced energy efficiency [67]. The 
following year saw the passing of four laws collectively called the ‘climate and energy 
package’ which consist of Directive 2009/29/EC, Directive 2009/28/EC, Directive 
2009/31/EC and Decision No. 406/2009/EC of the Parliament and the Council [67]. 
 
In terms of energy targets (Table 3), the EU has established a specific target for the 
installation of the hydrogen electrolyzer in line with its Hydrogen Strategy for a Climate-
neutral Europe [47]. The targets of Indian policies reviewed seem to focus on infrastructural 
development particularly for solar power without stipulating the overall increase of the share 
for renewables it aims to achieve in its energy mix as well as the reduction of GHGs 
emissions from the energy sector. Few targets are action-focused for instance the mandates 
on smart meter installation, in comparison to targets of other countries which are quantitative 
[59]. Despite a lack of quantitative energy targets in the policies reviewed, India has 
established targets for renewable energy in its intended NDCs. Among the targets are 
increasing the installed capacities of wind power and solar power to 60 GW and 100 GW 
respectively by 2022. The intended targets have yet been converted into national policies to 
garner larger commitment [68].  
 
Akin to its transportation targets, many of the EU’s energy targets have been granted binding 
status through legislation. Under the 2020 Climate and Energy Package, the EU aims to 
reduce a minimal 50% of GHGs emissions through biofuels and bioliquids by 2020 with the 
levels of 2009 as baseline. The same law package also spells out a binding 20% reduction in 
primary energy consumption by 2020 [43][67]. Therefore, the targets that may appear in the 
policies of other nations will come under the EU legislation.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Table 1. Major Aspects Addressed by the Climate Change-Related Policies of the Four Largest GHGs Emitters 
 
Country/ 
Region 

Year – Climate Change-Related Policy Transportation Energy Economy-
wide 

LULUCF Industry Buildings 

China 2011 – 12
th
 Five-year Plan for the Development of 

National Economy and Society (2011-2015) 
 • • •   

 2013 – The National Strategy for Climate Change 
Adaptation 

   •   

 2014 – National Plan for Tackling Climate Change 2014-
2020 

• • • • • • 

 2014 – Energy Development Strategy Action Plan  •     
 2016 – 13

th
 Five-year Plan  • • •   

United 
States 

2007 – Executive Order 13423: Strengthening Federal 
Environmental, Energy and Transportation Management 

• •     

 2014 – Executive Order 13677: Climate-Resilient 
International Development 

  •    

 2015 – Clean Power Plan  •     
European 
Union 

2020 – A Hydrogen Strategy for a Climate-neutral 
Europe 

 •     

 2016 – A European Strategy for Low-Emission Mobility •      
 2014 – 2030 Framework for Climate and Energy Policies  • •  •  
 2014 – European Energy Security Strategy  •     
India 2006 – Tariff Policy 2006; amended in 2016  •     
 2008 – National Action Plan on Climate Change       
 2009 – Revised Operational Guidelines of the National 

Afforestation Program 
   •   

 2009 – National Policy on Biofuels  •     
 2012 – National Mission for Electric Mobility Plan 2020 •      
 2012 – National Electricity Plan (Generation); amended 

in 2016 
 •     

 2014 – National Agroforestry Policy    •   
 2014 – National Urban Transport Policy •      
 2014 – Auto Fuel Vision and Policy 2025 •      
 2019 – Union Budget 2019-2020 •      

 
 
Table 2: Transportation Targets under the Climate Change-Related Policies 
China US India EU 

Aspect Target Aspect Target Aspect/Target Aspect/Target 

Public Transport 30% ↑ (2020) Lifecycle GHG 
reduction for renewable 
fuel production 

20%↓ None stated in the 
policies reviewed 

None stated in the 
policies reviewed 

CO2 emission of air 
freight 

11% ↓ (2020; against 
2010 baseline) 

GHG emissions from 
agencies with more 

4%↓ (2017) 
15%↓ (2021) 

  



 

 

than 20 vehicles 30%↓ (2025) 
Against 2014 baseline 

CO2 emission of 
waterway transportation 

13% ↓ (2020; against 
2010 baseline) 

Hydrogen-fueled 
vehicles 

100,0000 (2010) 
2.5 million (2020) 

  

CO2 emission of railway 
transportation 

15% ↓ (2020, against 
2010 baseline) 

Zero emission or plug-in 
hybrid agency 
passenger vehicles 

20% (2020) 
50% (2025) 

  

CO2 emission per unit 
passenger volume 

5% ↓ (2020, against 
2010 baseline) 

Petroleum consumption 
in agency fleets 

2%↓ (2020 against 2005) 
baseline 

  

Sharing rate of public 
transportation 

30% ↑ (2020, against 
2014 baseline) 

Non-petroleum fuel 
consumption in agency 
fleets 

10%↑ annually by 2015 
against 2005 baseline 

  

Note: ↑ means increase; ↓ means decrease 
 
 
 
Table 3: Energy Targets under the Climate Change-Related Policies 

China US India EU 

Aspect Target Aspect  Target Aspect Target Aspect Target 

Energy 
consumption 
per unit GDP 

3.4%↓ (2016, 
against 2015 
baseline) 
15%↓ (2020, 
against 2015 
baseline)  

CO2 emission 
reductions from 
the utility sector 

32%↓ (2030, 
against 2005 
baseline) 

Smart meters Mandated 
(2017 and 2019 
against 2016 
baseline) 

Share of 
renewable 
energy 
consumption 

At least 27% by 
2030 

Installed 
capacity of 
conventional 
hydropower 

350 million 
kilowatts (2020) 

Energy intensity 3% annual ↓ or 
30% total ↓ 
(2015, against 
2003 baseline) 

Off-grid 
applications 

1000 MW 
(2017) 
2000 MW 
(2022) 

Installed 
capacity of 
renewable 
hydrogen 
electrolyzers 

6 GW (2024) 
40 GW (2030) 

Non-fossil fuel 
in primary 
energy 
consumption 

11.4%↑ (2015) 
15%↑ (2020, 
against 2014 
baseline) 

Percent 
renewable 
energy from 
new renewable 
sources 

50% Solar thermal 
collector area 

15mil m
2
 (2017) 

20mil m
2 
(2022) 

 

Energy 
efficiency 
against 
projections of 
future energy 
consumption 

27%↑ (2030, 
against 2014 
baseline) 

Shale gas 
production  

>30 billion m
3
 

(2020, against 
2014 baseline)  

Petroleum 
consumption in 
agency fleets 
with at least 20 
vehicles 

2% annual ↓ 
(2015, against 
2005 baseline) 

Solar lighting 
systems for 
rural areas 

20 m by 2022   



 

 

China US India EU 

Aspect Target Aspect  Target Aspect Target Aspect Target 

Installed 
capacity of 
solar power 
generation 

100 million 
kilowatts (2020) 

Non-petroleum 
fuel 
consumption in 
agency fleets 
with at least 20 
vehicles 

10% annual ↑ 
(2015, against 
2005 baseline) 

Solar power 9000 MW grid-
connected 
(2017) 
800 MW off-grid 
solar power 
(2022) 

  

Energy intensity 
of GDP 

16%↓ (2015, 
against 2011 
baseline) 

  Energy from 
Waste-to-
Energy plants 

Mandatory 
percentage (not 
specified) 

  

Primary energy 
consumption 

Capped at 
approx. 4.8 
billion tons 
standard coal 

  Blending of 
biofuels (bio-
diesel and bio-
ethanol) 

20%   

Installed 
capacity of grid-
connected wind 
power 

200 million 
kilowatts (2020) 

      

Installed 
capacity of 
biomass power 
generation 

50 million tons 
(2020) 

      

Geothermal 
energy 

50 million tons 
of standard coal 
(2020) 

      

Note: ↑ means increase; ↓ means decrease



 

 

3.7. Implications and Limitations 
 
Overall, the climate change policies reviewed are still skewed towards mitigation and most 
targets set focus on reducing CO2 emissions of various sectors which are essentially 
mitigation strategies. While mitigation provides long-term solution to climate change, the 
impacts of climate change have unfolded and are foreseen to have increased severity [18]. 
Adaptation to climate change is also of importance since the global population is living with 
its impacts. However, the policies on adaptation seem to be constrained to LULUCF and 
agriculture with LULUCF largely focuses on increasing forest cover which is both mitigation 
and adaptation [69]. Rübbelke pointed out that adaptation policies did not receive sufficient 
attention until the mid-1990s. Even at present, countries still perceive the benefits of 
adaptation as excludable because adaptation impacts are often regional [70]. Such 
perception could hinder international incentives for efficient adaptation [20]. Therefore, 
national policies on adaptation and international transfer schemes supporting adaptation in 
developing countries are promulgated [20]. 
 
This review has a few inherent limitations. Due to the multitude of policies and programs 
which directly or indirectly address climate change, it reviews only the major pieces with 
explicit aspects of climate change. Though important to achieving the global warming target 
of the Paris Agreement, it does not review the NDCs which have not been turned into 
national policies. It does not probe the system vindication of the policies which deal with 
issues such as fairness, legitimacy and transparency [71]. This usually concerns the 
compatibility of the policies with political and social values, and calls for participatory 
approach in policy-making and target-setting.  Participation could help filling in incomplete 
and uncertain information of climate governance [72] and the participants are usually 
stakeholders comprising the public, politicians, private companies and the regulators [73]. 

 
4. CONCLUSION 
 
This review has examined the climate change policies of the four largest GHGs emitters in 
the world which cover the similarities and differences as well as the strengths and 
weaknesses. Their climate change policies are largely similar in addressing efficiency in 
energy and resource utilization, development of cleaner and renewable energy, increasing 
the environmental-friendliness of transport and transport system with transportation and 
energy most commonly emphasized. The policies, however are different in focus and 
coverage with the developing countries putting relatively higher emphasis on LULUCF than 
the US and the EU. The EU has incorporated certain policy targets into its legislation and is 
particularly interested in hydrogen fuel.  
  
Decreasing reliance of developing countries on fossil fuels for power generation while 
pursuing energy efficiency and cleaner energy is paramount to climate change policies. The 
current climate change policies which are dominated by mitigation strategies should be 
partly balanced with adaptation strategies. This review advocates a participatory approach to 
policy-making, target-setting as well as policy evaluation to ensure fairness, legitimacy and 
transparency [74]. It also encourages review of the policy targets in line with the Paris 
Agreement besides effective governance and execution to achieve the targets. Further 
research can probe into developing criteria for effective evaluation of the policies as well as 
strategies to effectively and efficiently execute the policies and achieve their targets.  
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