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Abstract 
Global warming is a major concern in the globalized world in the aspect of 
industrialization. Low carbon practices are the major strategies to control 
global warming. Low carbon economy is the fundamental pattern of the 
mainstream economy in the perspective of ecology. The aim of this study is to 
explore the status of low carbon economy of China through assessing low 
carbon practices. It also finds out the challenges and opportunities of low 
carbon practices for sustainable economic development. An extensive litera-
ture review with meta-analysis has been done considering various indicators 
of low carbon practices. The study explores that China already adopted some 
policy, strategy, and practices regarding low carbon economy. China already 
set its policy regarding control of carbon emission by 2030. Research and in-
novation in low carbon practices, low carbon industrial structure, low carbon 
technology adoption and emphasizes on environmental sustainability are the 
major initiatives of China for low carbon economy. Major challenges regarding 
low carbon practices are heavy pressure on carbon emission, heavy industriali-
zation, extensive development stream, resource endowment, unplanned indus-
trial structure and trade, and confusion regarding industrial transformation. 
This study suggests that vigorous and efficient planning in industrialization, 
improved technology adoption, ecological consideration in every project and 
sufficient finance are necessary to obtain better low carbon economy in China. 
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1. Introduction 

Carbon dioxide (CO2) emission control is the top priority issue for civilization. 
Climate change is the result of excessive CO2 emission. Green House Gas (GHG) 
and CO2 emission are not only mattered for climate change but also effects on 
the social, political and economic matters. This issue is undoubtedly a great 
concern in the globalized world. United Nations Framework Convention on 
Climate Change (UNFCCC) arranged a conference for agreement among parties 
to control CO2 emission. Copenhagen accord agreed in 2009 for the continua-
tion of Kyoto protocol. The global community agreed that climate change is the 
top issue for the present world due to its adverse effect on the livelihood of the 
people. There is no other way to control the climate change without low carbon 
practices. In 2011 Conference of the Parties (COP) in Durban are agreed to emit 
low carbon through low carbon practices within a short time. The developing 
countries which near to sea level are the major victims of the global warming 
and climate change. In Doha 2012, an amendment of Kyoto Protocol has been 
adopted for 8 years second commitment period to control greenhouse gases. 
According to last fifth IPCC report, 2˚C global warming is the maximum limit to 
avoid the adverse effect on climate & urgent to avoid significant risk. The energy 
sector is one of the most contributing sectors for GHG emission and clean ener-
gy production is the topmost priority challenge. All the parties of GHG emission 
agreed that the maximum limit of global warming is 2˚C temperature and need 
to be zero GHG emission by 2020 [1]. A High level of technological, social & po-
litical innovation is necessary for sustainable mitigation of the challenge regard-
ing global warming [2]. Fossil fuels are the main source of GHG emission which 
covers more than 80% global energy consumption. So, low carbon economy 
achievement is a global challenge which can protect climate change effects. 
Therefore, a proper step should be taken by the developed countries as well as 
developing countries to achieve the goals. Actually, there is a complex relation-
ship between environment and economic development [3]. Therefore, the natu-
ral energy source is the main source for the energy source is the main source of 
energy consumption for today and future without hampering the future genera-
tion [4]. Since the traditional economy is mainly based on fossil fuel, so alterna-
tive practices should find out to protect and preserve our future and develop low 
carbon economy for all [5]. The clean renewable energy source is the main 
strategy of low carbon economy [6]. The transformation from a traditional 
economy to low carbon economy is really challenging because it requires a 
proper plan, technological innovation and renewable sources of energy [7]. Ac-
cording to Biermann, Kanie, & Kim [8] practicing LCE technology may be a 
cause of job losses in some sectors but it will create more jobs than losing. A low 
carbon economy can give a greater social equity in developing country through 
innovation of power generation technology and help rural poor communities for 
getting electricity, modern health care and clean water [9]. China is a top popu-
lated country with vast industrialization. Though it is still under traditional 
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economic growth model with energy intensity and serious pollution [3]. But 
China is trying to adopt low carbon practices for its sustainable and low carbon 
economy. The purpose of this study is to explore the status of low carbon prac-
tices and challenges and opportunities facing at the implementation of LCE 
technology. This study contributes to discipline in items of theory and practices 
by exploring practices, challenges and opportunities of LCE for China as well as 
other developing and developed countries. It is beneficial for the practitioners, 
policymakers, and researcher to design future low carbon strategy plan and pro-
gram for achieving low carbon economy.  

In 2009, the observed average decarbonization was 0.8% with high carbon in-
tensity to more than 400 tCO/$m. Figure 1 also shows at projection rate 3.7% in 
2039 with projected decarbonization at 0.8%. 

2. Methodology 
2.1. Research Design 

A conceptual model is developed for sustainable low carbon economic develop-
ment in China through an extensive review of the literature [10]. The research is 
descriptive in nature based on some indicators of low carbon economy practices. 
The study mainly focuses on implementation challenges and opportunities of 
practices of low carbon economy in China. 

2.2. Sources of Data 

Secondary sources have been extensively used related to low carbon technology, 
low carbon practices, challenges and opportunities in the process of adoption of 
modern eco-friendly technologies, low carbon governance, climate change ef-
fects, air and water pollution and the adverse effect of the unplanned future  

 

 
Figure 1. Linear rate of the global carbon intensity (decarbonization) expected for 2050, 
based on the PwC’s Low Carbon Economy Index—Global. Source: Adapted from Bala 
[7]. 
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economy. The latest information has been included for a better recommendation 
for low carbon economy. China has been focused on this study but it is applica-
ble for other developed countries. 

2.3. Search Strategy 

Some renowned databases has been extensively searched like Google scholar, a 
web of science, science direct, Springer link, banglajol website using important 
keywords like low carbon, technology, economy, challenges, climate change, 
market, adverse effect, and China for securing authentic information [11]. The 
data collection and analysis for this study has been done from October to No-
vember 2017. Literature reviews are a significant part of the development of a 
field [12]. They offer the opportunity to synthesize and reflect on previous re-
search, and thus providing secure grounding for the advancement of knowledge 
[13]. This kind of methodology used by Beamish for systematic illustration of 
phenomena (Figure 2).  

2.4. Data Analysis 

Data is analyzed from different perspectives of low carbon practices, technolo-
gies, indicators, challenges and opportunities of technology adoption, climate 
change effect and environmental governance. 

3. Review of Related Work 

Bo-Feng et al. [14] mentioned that China got the top position of carbon emis-
sion and low carbon society is necessary for protecting adverse effect of climate 
change globally. Low carbon governance is necessary for maintaining low car-
bon practices. Giurca & Späth [5] analyzed internal and external system weaknesses 
and highlighted policies, actor networks market, and technological weakness. They  

 

 
Figure 2. Flow diagram of study selection. 
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argued that the innovation system presents a series of strengths as well. Some big 
cities are trying to reduce carbon emission and environmental protection [15]. 
China is the world’s largest country in terms of the GHG emitter, energy pro-
ducer and energy consumer for which China ranks first among other stakehold-
ers. Fossil fuels and coal are the major sources of energy power [16]. In the 
perspective of climate change and sustainable economic development, low car-
bon economy is a new model of economic development [17]. China and South 
Korea are also facing these challenges and opportunities, so the governments 
have continually introduced policies to promote the realization of a low-carbon 
economy and hope to achieve a true eco-economy in the future [17]. China is 
rich in the total energy resources reserves, but possession of energy resources per 
capita is low, and some deficiencies are seriously restricting the sustainable eco-
nomic and social development: 1) energy resources are difficult to exploit, 2) 
coal occupies a dominant role in primary energy supply, 3) environmental pol-
lution is serious, and 4) the situation of energy supply and demand balance is 
severe [18]. China’s primary energy production and total energy consumed 
reached 2.75 and 3.07 billion tons in 2009 standard coal equivalent respectively 
with the sustained and rapid growth of energy supply and demand [19] (Table 1).  

4. Current Status of Low Carbon Economy 

China is now at rapid industrialization stage high energy consumption is man-
datory for high production in the industry [1]. It is very difficult for China to 
change its energy consumption pattern up to 2030. The CO2 emission probably 
will be less than 8 tons per capita by 2030 [42]. So, per capita, energy saving of 
China is very low that global average. But if China adopts the low carbon tech-
nology and strategy in its economic pattern, it is possible to reduce 20% GHG 
emission by 2030 [38]. A strategic vision should be taken by the authority of 
China for reducing carbon emission by adopting industrial restructuring, 
changing lifestyle, more efficiency in transport, industrial endues, building and 
electricity efficiency, and improving energy sector by using clean renewable 
energy [15]. 

Urbanization is another challenge for low carbon practices in China. It is the 
transformation of social structure. People of China prefer urban area for a living 
[43]. According to the survey of China city metabolize statistics, the urban pop-
ulation consume and limit GHS about 46% of the total population [44]. In terms 
of elements, the carbon emission is 86% iron, 88% aluminum, 75% cement, 80% 
energy and 92% copper [45]. Low carbon policies and practices should be consi-
dered in the process if rapid urbanization of China. Renewable energy is an 
emerging industry which has market potential and sustainable industrial devel-
opment impacts with low carbon practices [46] [47]. Some developed countries 
emphasize on low carbon practices in the industry, as a remit the export-oriented 
sectors of China are little suppressed. So, carbon technology and policy adoption 
are the demand of time for using market potential, job creation and industrial 
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Table 1. Major research on low carbon economy. 

Researcher & duration Summary of finding Journal 

Adenle, Manning, & 
Arbiol, (2017) [20] 

Meeting global climate change mitigation goals requires the participation of developing countries in 
abatement programs to encourage low-carbon development pathways.  

World Development 

Ciplet & Roberts, (2017) 
[3] 

International neoliberal environmentalism as characterized by four main processes viz. the 
prominence of libertarian ideals of justice, marketization; governance and mini-lateralism. 

Global Environmental 
Change 

Keys et al., (2017) [21] Moisture recycling governance is a key practice for low carbon economy Global Environmental 
Change 

Halkos & Tzeremes, (2013) 
[22] 

Six governance measures identified for low carbon practices like accountability, stability in politics 
and no violence, effective government, quality regulatory process, rule of law and corruption 
control. 

Energy Economics 

Chen et al., (2017) [23] China has a target to reduce 65 percent carbon intensity by 2030 through modern energy technology 
development and inducing innovation. 

Resources, Conservation 
and Recycling 

Zhang, Li, & Zhou, (2017) 
[24] 

The energy consumption and carbon emissions of the urban building sector have been growing so 
rapidly in recent decades that developing low-carbon buildings has become a common trend in the 
world. 

Journal of Cleaner 
Production 

Liu et al., (2017) [25] Experiences from a bottom-up mechanism. Target Responsibility System (TRS) is still the key 
working mechanism and makes a contribution to the reduction of CO2 per unit GDP.  

Journal of Cleaner 
Production 

Lo, (2015) [26] 
and Lo (2014) [27] 

Low-carbon policies cannot be properly implemented due to the poorly designed scoring system, 
weak targets, energy intensity, and the lack of reliable local energy statistics. 

Environmental Science & 
Policy 

Han et al., (2018) [28] The local and neighboring cities in China emit more carbon due to specialization and diversification 
industry. 

Journal of Cleaner 
Production 

Yang et al (2018) [29] The intensive energy consumption in urban sectors is aggravating global warming Journal of Cleaner 
Production 

Fu & Zhang, (2017) [30] The eco new towns are more concerned with the promotion of a sustainable way of life, with its 
planning focus evenly distributed among all aspects.  

Habitat International 

Wang, Engels, &Wang, 
(2017) [32] 

Strong structural changes in existing development pattern are essential for low carbon development 
in short and long-term. 

Renewable & Sustainable 
Energy Reviews 

Guo et al., (2017) [33] Carbon neutral coefficient (CNC) can describe the positive impacts and limitations of ecological 
environment policies. Subsequently, the approach of carbon balance analysis can help for 
monitoring policy effectiveness for sustainable carbon economy. 

Resources, Conservation 
and Recycling 

X. Ma, Wang, & Wang, 
(2017) [34] 

If China’s carbon emissions from the thermal power industry increase according to the present rate, 
China will have difficulty in realizing its carbon reduction target by 2020. 

Renewable and 
Sustainable Energy 
Reviews 

Cheshmehzangi, Xie, & 
Tan-mullins, (2017) [35] 

The engagement between Chinese and international partners differ in three forms and they are 1) 
the type of involvement; 2) the level and timeframe of involvement; 3) the level of Influence in the 
project’s multiple stages. 

Cities 

Li et al., (2017) [36] Three main challenges are focused on low carbon economy viz. institutional inclusiveness, global 
relations, and long-term innovation. 

Science of the Total 
Environment 

B. Yang, (2017) [13] Carbon finance should be developed through modern tools, institutional arrangements, and strong 
market actors. 

Low Carbon Economy 

Krüger, (2017) [37] Efficiency enhancement and development of technological innovations are necessary for low carbon 
economy. 

Energy Policy 

Kedia, (2016) [38] China has already moved on low carbon development with fairly strongest domestic policies and 
international engagement 

Advances in Climate 
Change Research 

He, (2016) [39] China has already explored green and low-carbon development strategy and established intended 
nationally determined contribution (INDC) targets and action plans, consumption, efficient energy 
production and transformation of traditional economic development pattern. 

Advances in Climate 
Change Research 

Lv & Qin, (2016) [40] Low-carbon technology mainly includes carbon reduction technology, carbon-free technology, 
carbon removal technology, carbon management technology, resource saving and recycling 
technology. 

Low Carbon Economy 

Yuan, (2016) [41] Carbon finance not only provides a variety of means of support to the development of low carbon 
economy but also offers a new development space for the innovation of the financial system.  

Low Carbon Economy 
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development in China [40]. Environmental pollution is another concern in Chi-
na. The traditional and old industry of China is based on high carbon emission 
technology and it is the major cause of environmental pollution [12]. High car-
bon emission has as adverse consequences an environmentally friendly and 
energy saving technology adoption ecological civilization in China. Chinese ex-
port business is mainly based on high energy and resources consumption and 
about 1/4 of the global consumption and 1/5 of the global carbon emission [9]. 
This amount will be increased in future with increasing population and indu-
strialization and urbanization. Therefore, China is facing so much internal as 
well as external pressure as reducing GHG emission [48]. 

China has already taken some policies and actions regarding low carbon prac-
tices for protecting climate change effects. It is announced that China will reduce 
40% to 50% CO2 emission per limit GDP by 2020 and 60% to 65% by 2030 [12]. 
China also planned to develop renewable clean energy 20% by 2020. It is a plan 
to transform China’s traditional economic pattern to low carbon economy. Chi-
na already initiated National Development and Reform Commission (NDRC). 
At first stage, 42 cities or province were selected for pilot projects during 2010 to 
2012. The number of pilot projects as increased up to 87 at its third phase [25]. 
NDRC also declared other 55 cities for pilot projects for further demonstration 
at a various administrative level in 2014. The idea and initiative have been ac-
cepted by the people of China for reducing adverse effects of GHG emission. The 
pilot project of GHG emission. The pilot project included same key policy areas 
like renewable energy, more participation, exchange of experience among dif-
ferent stakeholders and adoption of low carbon technology [33]. It also ensures 
the horizontal as well as vertical communications between government agencies 
and other external stakeholders [27] [29]. The Ministry of Industry and Infor-
mation Technology initiated a policy regarding low carbon park for promoting 
low carbon practices in 2014 [25]. 

5. Opportunities for China’s Low Carbon Economy 
Development 

As a rapidly developing country, China has a number of potential for low carbon 
economy development. China needs to adopt energy saving, carbon emission 
reduction technology, and clean renewable energy technology through streng-
thening research and innovation in some key areas with potential and competi-
tive advantages [49]. There are a number of scopes to develop low carbon tech-
nology in China like carbon intensity reduction, reducing carbon emission, in-
creasing use of renewable energy and reducing energy consumption [28]. The 
industrial and consumption structure in China is based on high energy con-
sumption and low energy saving technologies due to low energy intensity and 
energy efficiency [31]. Therefore, it creates vulnerability in the management of 
energy. China can easily take opportunities for energy saving and low carbon 
emission through technological innovation, management and restructuring of 
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the technologies in individual sectors [33]. The expense of low carbon technolo-
gy in China is much lower than other developed countries. So, China can take 
easily this advantage to renovate the old industry through adoption of low car-
bon technology and set up the new industry with adopting low carbon technol-
ogy [15]. In case of innovation and cooperation of carbon emission technologies, 
China has a big potential. Actually, there is a large gap between China and other 
developing countries in terms of low carbon technology adoption [50]. China 
needs to increase international cooperation and share technical experiences with 
international partners for gaining low carbon technology and establish a low 
carbon economy [51]. 

6. Challenges of Low Carbon Economy 
6.1. Rapid Urbanization 

China is now a stage of heavy industrialization and urbanization. Both Indu-
strialization and urbanization are the major factors of high GHG emission. Due 
to urbanization, more people migrate to the city, urban areas, therefore, they 
require more energy, increasing consumption structure, more infrastructure 
construction and increasing GHG emission [49]. So, urbanization should be in a 
planned way for carbon economic development. 

6.2. Infrastructure 

The industrial infrastructure of China is characterized by heavy chemical indus-
tries, iron and steel industries, shipbuilding and vehicle industries and mechani-
cal engineering industries [1]. These infrastructures require a large amount of 
energy as well as heavy materials. Some Chinese scholar thinks that main pillar 
of the economy of China is based on energy-intensive industries [52] [53]. 
Energy consumption rate is varying from province to province to province in 
China intense of industrialization and economic development [6]. The old in-
dustry structure is based on heavy energy consumption due to over-reliance or 
carbon-intensive source as well as the natural endowment of energy in China 
[54]. 

6.3. Extensive Development Pattern 

The energy consumption per unit GDO of China is higher than global average 
due to high input, high consumption and high energy dependent technologies 
[13]. The extensive development pattern is established based on high energy 
consumption. The development pattern should be transformed to low carbon 
consumption without hampering production level by adopting low carbon 
technologies [50] (Figure 3). 

6.4. Building Sector 

About 28% of the total energy of China consumed by building sector [14]. China 
has a plan to increase 20 billion m2 housing area by 2020 through extensive  
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Figure 3. A conceptual model for developing low carbon economy in China. 
 

development of housing sector [45]. For doing so, it requires so much energy 
and emits GHG. It is a big challenge to reduce GHG emission in the building 
sector. Some cities in China already adopted Time of Use (TOU) power policies 
to save energy [55]. China is energy auditing policy is not being implemented 
effectively energy auditing can change the energy consumption and save energy. 
A proper step should be taken by the authority to promote coherence among 
energy policy, tax and fiscal policy for developing low carbon economy [56]. 

6.5. Energy Endowment and Structure 

The main slogan of energy structure is “rich coal, poor oil and less gas” [57]. It 
determines that the energy production in China is based on coal. The energy 
volume of per capita is 135 tons of standard coal which equivalent to 51% of 
global per capita of which coal, oil, and gas are 70%, 11% and 4% of global aver-
age volume respectively [58]. This practice is opposite to low carbon practices. 
So, China needs to adopt the clean renewable energy for sustainable low carbon 
economy [8] [59]. 

6.6. Transport Sector 

One of the recognized GHG emission sectors is transport sector. The transport 
sector is one of largest sector in Chinese economy [60]. Since it contributes a lot 
GHG emission so low carbon technology should have adopted by this sector 
[49]. The government needs to take proper steps for introducing low carbon 
technology to transport sector. Technological, as well as behavioral positive 
change, is necessary for the development of low carbon transport sector [53]. 

6.7. Industrial and Trade Sector 

Industrial and trade structure of China is very far from other developed coun-
tries like the US, Japan and EU in terms of competitiveness, technical content 
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and value-added products [61]. The development countries already adopted 
knowledge of industry and trade. China can reduce this gap by adopting low 
carbon technology which is based on knowledge economy [62]. 

6.8. Confusion in Industrial Transformation 

Industrial transformation is a big challenge for China as largest economy since 
economy since the economy of China is based on industrialization [13]. So, 
there is a confusion between the transformation of industry and livelihood im-
provement of the people of China. China already faces some challenges regard-
ing livelihood of people who already engaged with industrialization in terms of 
job opportunities [44]. Income disparities, poverty and counter-poverty and liv-
ing standard. Energy consumption is necessary and inevitable for serving people 
who are living at the countryside of China for better life leading. 

7. Pathway for Economic Development 

1) Low carbon economy is necessary to build an ecologically civilized society 
in terms of energy saving, eco-friendly cultures, sustainable and low carbon 
orientation [63]. Low carbon practices should be adopted by the government 
authorities for planning, policy development and implementation in new indu-
strialization and new city construction cases. 

2) Technological progress and structural adjustments are necessary in China 
for low carbon economy [40]. The adoption of improvement technology and 
structural transformation can be done by two or three stages considering carbon 
emission, the process of industrialization and urbanization [1]. China has al-
ready taken initiative for low carbon economic development by launching pilot 
projects [64]. It is the greatest initiative to develop low carbon economy. 

3) China should need to emphasize to R&D for developing modern low car-
bon technology by supporting the rapid diffusion and using present low carbon 
technologies, financing and nationalizing venture investment focusing on me-
dium and long-term strategies [65]. China should promote low carbon technol-
ogy research and gain research experiences from other development countries. 
As a big consumer China consumed economic outputs only less than 10% of 
developed countries. According China is the largest manufacturer and trader in 
the world [66]. So low carbon technologies should be adopted by all potential 
sectors for low carbon economic development [45]. 

4) Energy saving and low carbon development of China can be done by con-
sider are main method like market means and two supplementing methods like 
government means and moral means [47]. According to Wenling Liu et al. [44] 
Energy saving can be adopted in effect ways through three ways viz. govern-
ment, morality and market. Government should take initiative to develop mar-
ket environment for low carbon emission and market mechanism [67]. 

5) Many technologies related to for energy production are available but not 
properly used by concern sectors. Government need to take initiative for proper 
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deployment of the approximate technology to the right sectors for low carbon 
economy [68]. Not only should that government focus on alternative renewable 
and energy-saving technologies. Innovation of low carbon technologies should 
be a prior issue in energy policy for reducing dependency on fossil fuel [40]. A 
clean coal developed for saving energy in different sectors. A short-term incen-
tive and long-term confidence policy framework should be developed to adopt 
low carbon technologies due to high prices than fossil fuel based energy [13]. 

6) Policy guideline, incentives and norms for low carbon development should 
be considered for innovation of new technology. Exports of same high-tech 
products of China are increasing in the global market but its inputs are largely 
depending on importing from other countries [55]. So, low carbon practices 
should be considered during export and imports of any product. 

8. Conclusion 

China is the largest country in terms of population, consumers, manufacturing, 
and trading. It is now in a stage of rapid urbanization and heavy industrializa-
tion. Carbon emission is intimately related to industrialization and urbanization. 
The article reveals that China already adopted policies, strategies and practices 
related to low carbon economic development. China declared energy policy to 
control carbon emission by 2030. The study further finds out same major initia-
tives for low carbon economy viz research and innovation in low carbon prac-
tices, low carbon industrial structure, low carbon technology adoption and em-
phasizes on a sustainable environment. This study finds out some challenges of 
low carbon practices like a heavy pressure on carbon emission, heavy industria-
lization, intensive development stream, resource endowment, unplanned indus-
trial structure, and trade. The article suggests that efficient planning for indu-
strialization, adoption of modern technology, ecological consideration in policy 
formulation and low carbon finance are the important measures to develop sus-
tainable low carbon economy in China. 
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