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China's shift to clean energies
SUMMARY

The Chinese government’s significant policy and financial support for the renewable
energy sector confirmed China's world leadership in total installed renewable power
capacity in 2013. For the first time China’s new renewable power capacity exceeded its
new fossil fuel and nuclear capacity. In 2013, China attracted more green investment
than the EU28. With the rebalancing of its overall economy from an export-led to a
more consumption-based growth model, the Chinese renewable energy sector is
redirecting its focus from exports towards greater domestic use.

The adoption of the Renewable Energy Law (REL) in 2005 was an important turning
point in China’s evolving renewable energy policy. China’s first regulatory framework
for clean energy promotion laid the foundation for the provision of systematic support
to the development of renewable energies. The 11th Five-Year Plan (2006-10)
introduced a 10% target for non-fossil energy as a portion of total energy consumption
for the first time. The 12th Five-Year Plan (2011-15) includes a non-fossil energy target
of 11.4% and, more importantly, defines seven strategic emerging industries (SEIs) set
to foster green growth and China’s worldwide leadership in these sectors.

Despite this remarkably positive trend, the share of renewable energy in China’s
energy mix remains low, as growth in fossil fuel use continues to spur the country’s
plans for a high annual growth rate of about 7%. In 2011, fossil fuels and nuclear
energy together still accounted for almost 93% of primary energy consumption, while
renewable energies represented only around 7%. Although domestic deployment of
renewable technologies is gaining momentum, over-capacity in the Chinese solar and
wind industries, coupled with the slowdown in renewable energy investment in the EU
and US, is pushing Chinese companies to venture into new markets.

In this briefing:
 China’s green shift and international
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 The evolution of China's renewable energy

policy
 China's renewable energy regulatory

framework
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electricity mix
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sector and for foreign companies
 Further reading
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Glossary
Carbon intensity: carbon emissions per unit of gross domestic product (GDP)
Energy intensity: energy consumption per unit of GDP
Non-fossil energies: renewable energies and nuclear energy

China’s green shift and international climate change mitigation
China is widely recognised as the world's largest fossil fuel consumer and emitter of
carbon dioxide (CO2). However, by the end of 2013 the country had also become the
world leader in installed renewable power capacity and renewable energy investment.1

China announced its long-term fossil fuel and renewable energy targets at the
November 2014 Asia-Pacific Economic Cooperation (APEC) summit. This came a year
ahead of the 2015 United Nations Framework Convention on Climate Change (UNFCCC)
summit in Paris, at which a new global climate
change agreement is intended to be agreed to
replace the 1997 Kyoto Protocol, introducing
legally binding commitments for both developed
and developing countries. China pledged that its
CO2 emissions would peak 'around 2030' and that
the share of renewables in primary energy
consumption would increase to around 20% by
the same year.

Although this development has largely been
driven by domestic considerations (e.g. the
growth potential of, and world leadership in,
green technologies), rather than by global climate
change concerns, China's domestic policy shift
towards fostering green growth, while still
expanding its reliance on fossil fuels to maintain
high economic growth rates, may have positive
implications for future global climate change
mitigation. However, the decision of the
December 2014 Lima UNFCCC summit which
made reference to nations that have 'common
but differentiated responsibilities', and to
reduction commitments in line with 'different
national circumstances', appears to uphold the
long-standing two-pronged approach which
distinguishes between the responsibilities of
developed and developing countries, with few signs of a convergence of positions.

The evolution of China's renewable energy policy
China’s renewable energy policy is a comparatively recent phenomenon. The country
has relied heavily on fossil fuels, enabling it to sustain exceptional economic growth
rates of 9.9% on average over the past three decades. Prior to the 1990s, hydro-power,
solar, wind and bio energy were used for off-grid electrification, but only sporadically,
and on a small scale. Renewable energy subsidies were allocated in the 1950s and 1960s
for the development of small hydropower plants to meet rural power demand. In the
1970s, subsidies were extended to biogas, wood-fuel and coal-saving technologies.

China’s climate change position
The Parties listed in Annex I to the UNFCCC
are bound to take the lead in reducing
greenhouse gas (GHG) emissions, pursuant
to the principle of 'common but
differentiated responsibilities' (CBDR),
whereby developed countries are subject
to binding emission reduction targets
based on their historic emissions whereas
developing countries are not, and may
continue their industrialisation involving
growing GHG emissions. Despite being a
developing country with low per capita
emissions, China is pursuing a sustainable
development strategy aimed at achieving
energy efficiency improvement, energy
conservation, development of renewable
energy, environmental preservation, and
large-scale tree planting and afforestation.
In this way, China hopes to contain its GHG
emissions and further contribute to
protecting the global climate system.
National Climate Change Programme, 2007.
China continues to advocate the CBDR
principle within the Group of 77 developing
countries and China (G-77&China).

http://www.japanfocus.org/-John_A_-Mathews/4098
https://yearbook.enerdata.net/
http://www.apec.org/Press/News-Releases/2014/1105_AELW3.aspx
http://unfccc.int/kyoto_protocol/items/2830.php
http://www.whitehouse.gov/the-press-office/2014/11/11/us-china-joint-announcement-climate-change
http://post2015.org/2014/05/27/the-principle-of-common-but-differentiated-responsibilities-and-the-sdgs/
http://post2015.org/2014/05/27/the-principle-of-common-but-differentiated-responsibilities-and-the-sdgs/
https://www.die-gdi.de/uploads/media/DP_6.2014..pdf
http://www.lowyinstitute.org/publications/chinas-climate-change-policies-actors-and-drivers
http://www.swp-berlin.org/fileadmin/contents/products/comments/2014C40_dge_wkr.pdf
http://www.eia.gov/countries/cab.cfm?fips=ch
https://unfccc.int/files/meetings/lima_dec_2014/application/pdf/auv_cop20_lima_call_for_climate_action.pdf
http://www.ft.com/intl/cms/s/0/5f72e8b4-8453-11e4-bae9-00144feabdc0.html?ftcamp=crm/email/20141216/nbe/ChinaBusiness/product
http://unfccc.int/2860.php
http://www.china.org.cn/english/environment/213624.htm
http://china-wire.org/?p=36258
http://www.g77.org/statement/getstatement.php?id=140303c
http://www.worldbank.org/content/dam/Worldbank/document/China-2030-complete.pdf
http://www.nrel.gov/docs/fy04osti/36045.pdf
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In the 1980s, equal treatment of development and conservation, with immediate
emphasis on the latter became a strategic principle of China’s energy policy. With
dependence on oil imports gradually increasing since 1993, when China became a net
oil importer, the need to reduce energy inefficiency in heavy industries, which was an
obstacle to economic development, became an important national energy policy
objective. While some developed countries endeavoured to restructure their energy
mix towards a low-carbon pathway in the 1990s,2 China continued its export and
investment-led breakneck growth. Spurred by an energy policy based on fossil fuels, this
growth was largely blind to environmental issues and global climate change concerns.
As a developing country without historically accumulated emissions, China had no
problem remaining in line with the Kyoto Protocol policy requirements.

In the 1990s, China granted subsidies piecemeal, to wind power, solar energy and
biomass technologies, in the form of tax reductions or exemptions, preferential pricing
and credit guarantees. The unavailability of indigenous wind and solar energy
technology, the high cost of producing renewable energy and connecting it to the
national grid, as well as China’s abundance of water resources explain the priority given
to hydro-power development by the Chinese government. However, the 1997 Ride the
Wind Programme marked the starting point of a powerful and steady promotion of
wind energy. Chinese firms entered into joint ventures with Nordex, a German firm, and
the Spanish company, Made, leading to the transfer of wind turbine generator
manufacturing technology to China.3 In 2003, the Wind Power Concession Programme
was launched to build large wind farms and generate economies of scale.

From 2000 onwards, the importance of domestic environmental and global climate
change considerations for greening the Chinese energy mix increased. The 10th Five-
Year Plan (2000-05) included several environmental targets, such as increasing forest
coverage and reducing urban and rural pollutants, but failed to bring about significant
progress. The 11th Five-Year Plan (2006-10) introduced a non-fossil energy target of
10% of total energy consumption, which was almost achieved, reaching 8.6% in 2010.

Dramatically growing levels of environmental degradation have given rise to mounting
domestic concerns. A 2013 Pew Research Center poll found that 47% of Chinese
consider air pollution 'a very big problem' compared with 31% in 2008 and 36% in 2012.
Environmental issues moved to fourth place among popular concerns (only rising prices,
corruption and social inequality scored higher). The Chinese government’s selection of
new strategic emerging industries (SEIs) for the 12th Five-Year Plan marked a significant
policy shift from a pathway of high-carbon growth to one of green growth.

Table 1 – Strategic industries in the 11th and 12th Five-Year Plans (FYP)

11th FYP (2006-10) 12th FYP (2011-15)
National defence Energy saving and environmental protection
Telecommunications Next-generation information technology
Electricity Biotechnology
Oil High-end manufacturing (aeronautics, high speed rail)
Coal New energy (nuclear, solar, wind, biomass)
Airlines New materials (special and high performance composites)
Marine shipping Clean energy vehicles (plug-in hybrid electric/electric cars)
Source: Energy and Climate Goals of China’s 12th Five-Year Plan, Lewis J., March 2011.

http://www.china.org.cn/english/environment/213624.htm
http://www.nrel.gov/docs/fy04osti/36045.pdf
https://www.irena.org/DocumentDownloads/Publications/GWEC_China.pdf
https://www.irena.org/DocumentDownloads/Publications/GWEC_China.pdf
http://www.martinot.info/Shi_GWREF2006.pdf
http://english.mep.gov.cn/Plans_Reports/11th_five_year_plan/200803/t20080305_119001_1.htm
http://austcham.org/wp-content/uploads/2015/02/12.-BDREC-2015-NEA-Intro-to-energy-tech-EE-in-China.pdf
http://www.economist.com/news/briefing/21583245-china-worlds-worst-polluter-largest-investor-green-energy-its-rise-will-have
http://www.pewglobal.org/files/2013/09/Pew-Global-Attitudes-Project-China-Report-FINAL-9-19-132.pdf
http://www.c2es.org/international/key-country-policies/china/energy-climate-goals-twelfth-five-year-plan
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While traditional sectors such as oil and coal figure prominently in past high-carbon
growth, green growth identifies clean economy sectors as having strategic relevance.
These sectors will benefit from tax breaks and preferential procurement policies and are
expected to contribute 8% of GDP by 2015, up from 5%.4 China has thus defined its
ambition to gain a competitive edge in advanced green technologies in order to foster
economic growth and job creation. Between 2011 and 2015, it will invest US$1.7 trillion
in these new strategic sectors.

This new focus on green growth is encouraging investment flows to China. China
attracted more renewable energy investment in 2013, with US$54.2 billion, than the
EU28 with US$34 billion (UK: US$12.4 billion; Germany: US$10.1 billion, rest of EU28:
US$11.5 billion)5 and leads the Ernst & Young Renewable Energy Country Attractiveness
Index, which ranks 40 markets worldwide on the attractiveness of their renewable
energy investment and deployment opportunities.

In 2013, only Japan, Canada and the UK saw growth in investment, the trend since 2012
has been negative in all other G20 economies, including China (-6%).In 2013, China led
the world with US$28 billion in wind energy investment, corresponding to 38% of the
G20 total. In the solar sector, China attracted US$22.6 billion, second only to Japan, and
representing 23% of the G20 total.

China's renewable energy regulatory framework
The Renewable Energy Law
The 2005 Renewable Energy Law (REL), amended in 2009, provides the first-ever
Chinese legislative framework for the implementation of a stringent renewable energy
promotion policy, without setting specific targets. Article 2 defines renewable energies,
such as wind, solar, hydro-power, biomass, geothermal and ocean energy, as non-fossil
energies. Article 4 commits the state to giving 'priority to the development and
utilisation of renewable energy in energy development
and promoting the establishment and development of
the renewable energy market'. The law, designed to
address barriers to the creation of a renewable energy
market, introduces mechanisms to close the price gap
between renewable energy generation and fossil fuel
use. Key elements of the REL are:

 mandatory connection of renewable electricity to
the grid;

 guaranteed purchase of grid-connected electricity
by grid operators;

 government agencies empowered to enforce targets through a penalty system;
 a purchasing policy, whereby government agencies determine the price at which grid

operators purchase renewable electricity through feed-in tariffs, varying by
geographic location, or public tendering under a concession programme, rather than
through market forces;

 a cost-sharing mechanism: grid operators can recover the costs for connecting
renewable energy to the grid and the difference in price between renewable and
conventional electricity from their end-users;

 establishment of a public fund for renewable energy development to ensure a long-
term, stable system of subsidies;

 economic incentives for investment in renewable energy, including preferential

Policy and regulatory framework
1997: Energy Conservation Law
2005: Renewable Energy Law
2007: Medium and Long-Term
Development Plan for Renewable
Energy
11th Five-Year Plan (2006-10)
12th Five-Year Plan (2011-15)
2012: Energy Policy White Paper

http://www.eias.org/asian-news-outlook/china-approves-ambitious-environmental-reform
http://www.ey.com/Publication/vwLUAssets/Renewable_Energy_Country_Attractiveness_Index_42_-_September_2014/$FILE/EY-Renewable-Energy-Country-Attractiveness-Index-42-September-2014.pdf
http://www.ey.com/Publication/vwLUAssets/Renewable_Energy_Country_Attractiveness_Index_42_-_September_2014/$FILE/EY-Renewable-Energy-Country-Attractiveness-Index-42-September-2014.pdf
http://www.epa.gov/ogc/china/Qiu.pdf
http://www.asianlii.org/cn/legis/cen/laws/eclotproc501/
http://climatepolicyinitiative.org/wp-content/uploads/2011/11/China-Country-Study-Chapter-Summaries-Updated.pdf
http://www.lawinfochina.com/display.aspx?lib=law&id=3942
http://www.martinot.info/China_RE_Plan_to_2020_Sep-2007.pdf
http://www.martinot.info/China_RE_Plan_to_2020_Sep-2007.pdf
http://www.ourenergypolicy.org/wp-content/uploads/2014/07/China.pdf
http://www.martinot.info/China_RE_Plan_to_2020_Sep-2007.pdf
http://english1.english.gov.cn/2006-03/23/content_234832.htm
http://www.britishchamber.cn/content/chinas-twelfth-five-year-plan-2011-2015-full-english-version
http://www.china.org.cn/government/whitepaper/node_7170375.htm
http://www.fitariffs.co.uk/FITs/


EPRS China's shift to clean energies

Members' Research Service Page 5 of 10

loans, tax benefits to eligible renewable projects and customs duty exemption or
reduction for imported renewable energy power-generation equipment. Over time,
China has used a broad spectrum of support measures,6 including local content
requirements (LCR), which aim to encourage local over imported renewable energy
technologies.7

Specific energy targets in the 11th and 12th Five-Year Plans
Since the REL’s enactment, the regulatory framework has inter alia been complemented
by the 2007 Medium and Long-Term Development Plan for Renewable Energy. This plan
introduced national targets and policy measures, and imposed a mandatory renewable
energy market share of 1% (excluding hydro-power) in the total electricity mix by 2010,
in addition to specific targets included in the 11th and 12th Five-Year Plans. In
December 2014, some encouraging interim results were released.

Table 2 – Energy and climate change targets in the 11th and 12th Five-Year Plans (FYP)

Target 11th FYP
(2006-10)

12th FYP
(2011-15)

Type of target

Annual GDP growth Target rate – 7.5%
Actual rate – 11.2%

7% Official non-binding
expectation

Annual energy consumption
growth

Actual rate – 6.6% 3.3% Calculation based on
7% growth and 16%
energy intensity
reduction

Decrease in energy consumed
per unit of GDP

Target rate – 20%
Actual rate – 19.1%

16% Official binding target

Decrease in carbon output per
unit of GDP

Not included 17% Official binding target

Overall share of non-fossil fuel
in primary energy consumption

Target rate – 10%
Actual rate – 8.6%

11.4%
15% by 2020

Official binding target

Source: Version adapted from China’s climate and energy policy: Leadership efforts on the road to a low-carbon
future, Climatenexus, November 2014.

Renewable energies in China's energy and electricity mix
In 2011, fossil fuels, at 91%, continued to play a predominant role in China's energy mix
(see figure 2). Renewable energy,
however, with a 7% share of total
primary energy consumption (over-
whelmingly due to hydropower – 6%)
was yet to assume a prominent
position.

Nevertheless, by 2013, the Chinese
government’s significant support for
the renewable energy sector, both in
policy and financial terms, propelled
China to world leadership in terms of
total installed renewable power
capacity. Thus, by the end of 2013,
China accounted for 24% of the
world's renewable power capacity.

Figure 2 – China's total primary energy
consumption by type, 2011

Data source: US Energy Information Administration, 2014.

http://www.ictsd.org/bridges-news/biores/news/addressing-local-content-requirements-current-challenges-and-future
http://www.ictsd.org/bridges-news/biores/news/addressing-local-content-requirements-current-challenges-and-future
http://www.martinot.info/China_RE_Plan_to_2020_Sep-2007.pdf
http://usa.chinadaily.com.cn/business/2014-12/27/content_19180476.htm
http://www.theclimategroup.org/_assets/files/China-Five-Year-Plan-EXECUTIVE-SUMMARY.pdf
http://www.geni.org/globalenergy/library/technical-articles/generation/general-renewable-energy/china-renewable-energy-report/china-renewable-energy-report_10_08.pdf
http://www.c2es.org/international/key-country-policies/china/energy-climate-goals-twelfth-five-year-plan
http://climatenexus.org/learn/international-actions/chinas-climate-and-energy-policy
http://climatenexus.org/learn/international-actions/chinas-climate-and-energy-policy
http://www.ren21.net/portals/0/documents/resources/gsr/2014/gsr2014_full report_low res.pdf
http://www.eia.gov/countries/cab.cfm?fips=ch
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Table 3 – Cumulative installed renewable power capacity, 2013 (in gigawatts, GW)

China EU-28 US World
Hydropower 260 124 78 1,000
Wind power 91 117 61 318
Solar photovoltaic (PV) 19.9 80 12.1 139
Source: Renewables 2014. Global Status Report, 2014, p. 106.

For the first time, China’s newly installed renewable power capacity exceeded its new
fossil fuel and nuclear capacity. This policy shift reflects record deployments of wind
(+16.1 GW), hydro (+29 GW) and solar PV (+12.9 GW) power capacity.

Installed renewable electric power capacity must, however, be distinguished from
actual electricity generation.8

Figure 3 shows that in the period from
2015 to 2040 the share of renewables-
based electricity generation in China's
total net electricity generation is
expected to increase much quicker than
that of fossil-fuel-based electricity
generation, although nuclear energy
accounts for a significant part of
'renewables'.

Hydropower
China has the world’s largest hydro-
power potential (542 GW), yet utilises
less than 30% of this resource. The Chinese government has decided that over half of
the non-fossil fuel energy target of 15% by 2020 will be reached through hydro-power
development.

Despite concern about the adverse environmental and social impact of hydro-power
projects, the construction of large hydro-power stations on major rivers as well as of
medium and smaller hydro-power stations elsewhere will be speeded up. China expects
installed hydropower generating capacity to reach 290 GW by 2015.

Hydro-power has evident advantages, as it serves multiple purposes, including flood
control, enhanced navigability and irrigation, and has therefore been privileged as a
renewable energy source in China. It is the most cost-effective renewable energy,
enabling hydroelectric power to be deployed without the need for feed-in-tariffs. In
addition, plants can adjust flexibly to varying energy demand. At the same time, hydro-
power is associated with social displacement and environmental concerns. Reportedly,
almost 1.4 million people were relocated to make way for the controversial
construction of the world's largest dam, the Three Gorges Dam on the Yangtze River.

Public discontent, sparked by the building of similar large-scale dams, forced the
Chinese government to temporarily slow hydro-power development (20 GW instead of
the 70 GW added capacity envisaged in the 11th Five-Year Plan), and focus instead on
expansion of nuclear power. Before long, the 12th Five-Year Plan reintroduced the
government's higher hydro-power target, this time standing at 290 GW. In the wake of
the Fukushima nuclear disaster in 2011, the construction of China's planned nuclear
power capacity was stalled and approvals resumed only in 2012, with a target of 40 GW
by 2015.9

Figure 3 – China's net electricity generation by
type, 2010-40

Data source: US Energy Information Administration, 2014.

http://www.ren21.net/portals/0/documents/resources/gsr/2014/gsr2014_full report_low res.pdf
http://www.ren21.net/portals/0/documents/resources/gsr/2014/gsr2014_full report_low res.pdf
http://www.globalresearch.ca/chinas-renewable-energy-revolution-what-is-driving-it/5414533
http://www.eia.gov/countries/cab.cfm?fips=ch
http://www.china.org.cn/government/whitepaper/2012-10/24/content_26893079.htm
http://factsanddetails.com/china/cat13/sub85/item1046.html
http://www.world-nuclear.org/info/country-profiles/countries-a-f/china--nuclear-power/
http://www.world-nuclear.org/info/country-profiles/countries-a-f/china--nuclear-power/
http://www.china.org.cn/government/whitepaper/2012-10/24/content_26893079.htm
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Commentators highlight that further distribution of hydro-power supply and demand
also poses considerable geographical and technical challenges. Hydro-power production
takes place in remote Chinese provinces, so long distances to consumption centres must
be bridged. In response to this need, China developed cutting-edge technology
operating on the basis of high-voltage direct current transmission (HVDC) lines that
allows electricity to travel long distances with minimal losses. However, the geographic
distribution of cost and benefits between inland communities and well-developed
coastal cities seems to be an issue. Furthermore, hydro-power development appears to
favour large state-owned enterprises (SOEs), which risks creating institutional power
issues.

Some experts argue that China's hydro-power is past its peak, given the declining
availability of resources and mounting civil society opposition to the social and
environmental consequences of large-scale dam construction. Such projects also affect
neighbouring Cambodia, India, Laos, Thailand, and Vietnam, which are highly critical of
Chinese policy.

Wind energy
Wind energy is China's second-biggest renewable source of power, and the fastest
growing in the world. The Chinese government considers wind the most appropriate
energy source for large-scale development and market-driven use. Besides speeding up
grid construction and technological upgrades, (set to lead to 100 GW of inland installed
wind power generating capacity in 2015), China intends to deploy 5 GW of offshore
wind capacity by 2015 and 30GW by 2020, which would make it the global leader in
offshore wind generation. According to the China Wind Energy Development Roadmap
2050, 260 000 jobs will be created by 2020.

The rapid growth of wind-farm construction encouraged by subsidies and a national
feed-in tariff with four different tariff categories, introduced in 2009, has led to an
overheated and highly competitive market facing consolidation. Expectations are that
only the ten largest Chinese turbine manufacturers will remain in the domestic market,
with foreign company market share likely to decline further from the current 5% to 1%.
A dramatic crowding-out of European turbine-makers by Chinese rivals was seen
throughout the 2000s. In 2006, two major European turbine-makers (Gamesa (Spain)
and Vestas (Denmark)) together accounted for 44% of the Chinese wind-turbine market
and Chinese companies 31%. By 2010, the European companies' share had shrunk to
13%, while Chinese manufacturers had jumped to 69% of the market.

China’s wind industry suffers from serious connectivity challenges, since a considerable
number of wind farms were built in remote areas without grid connections; the focus
had been on increasing installed capacity rather than on power generation.10 The lack,
or insufficiency of, long-distance transmission infrastructure connecting the western
provinces of Inner Mongolia, Xinjiang, Gansu, and Tibet, which have particularly large
wind energy-generating potential, with electricity consumers in eastern China has left
an estimated 40% of capacity idle in 2012. This installation bottleneck is one of several
reasons why domestic turbine manufacturers and component suppliers seek market
share overseas.

Solar energy (photovoltaic)
Since solar photovoltaic (PV) energy generation is more expensive than hydro- and
wind-power generation, there were no systematic government incentives for building a
domestic market. The driver behind the PV industry expansion was a surge in overseas

http://www.nbr.org/research/activity.aspx?id=432
http://www.powerengineeringint.com/articles/print/volume-21/issue-6/special-focus-hvdc/china-takes-hvdc-to-new-level.html
http://www.ecology.com/2013/03/28/hydro-power-in-china/
http://www.caymaninstitute.org.ky/pdf/asia_policy_16_waterroundtable_july2013.pdf
http://www.china.org.cn/government/whitepaper/2012-10/24/content_26893079.htm
http://www.carbontrust.com/news/2014/09/china-offshore-wind
http://www.iea.org/publications/freepublications/publication/china_wind.pdf
http://www.iea.org/publications/freepublications/publication/china_wind.pdf
http://thediplomat.com/2014/04/chinas-renewable-energy-opportunity/
http://www.unescap.org/sites/default/files/14. CS-China-Renewable-Energy-Policies.pdf
http://www.bloomberg.com/news/2014-04-17/china-s-wind-turbine-makers-face-consolidation-as-glut-lingers.html
http://www.nawindpower.com/e107_plugins/content/content.php?content.12710
https://www.rolandberger.com/media/pdf/Roland_Berger_Wind_Turbine_Manufacturing_20111128.pdf
http://www.ecology.com/2013/03/21/wind-power-in-china/
http://english.cntv.cn/special/expertsview/20131126/103365.shtml
http://www.wri.org/sites/default/files/pdf/chinas_overseas_investments_in_wind_and_solar_trends_and_drivers.pdf
http://www.princeton.edu/~puceg/perspective/solar_cell2.html
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demand for PV technology. Chinese PV cell and module manufacture grew rapidly
during the 2000s, overtaking both Europe and Japan by 2008 and quickly assuming
global leadership in the sector. In 2010, four of the world's top ten PV cell
manufacturers were Chinese.11 With declining EU and US demand following the
financial crisis, over-capacity became an increasing concern for the Chinese export-
dependent PV industry. By 2010, China's poly-silicon production capacity stood at over
70 000 tonnes, of poly-silicon, enough to meet 100% of global demand.

At the time, most of China's PV production was bound for export, with only about 5%
going to the domestic market. Subsequently, Chinese PV power generation
development was slow, with little in-country installation and low local demand for
equipment. Contrary to the distributed nature of PV generation on residential and
commercial rooftops in overseas markets, PV power generation in China was
concentrated on the development of a utility-scale solar sector.

In recent years, a dramatic strategy change has seen the Chinese PV industry move from
an almost total focus on exports, to meeting domestic demand. To increase domestic PV
installation and sustain the fledgling domestic industry, the government introduced
subsidies in 2009 and a national feed-in tariff in 2011. The Chinese government
envisages promoting several patterns of solar power development. These aim to boost
the construction of large on-grid PV power stations and solar power generation projects
in provinces with abundant solar energy, to increase local power supply, and to
construct distributed PV power generation systems in the regions receiving power.
China's installed generating capacity for solar energy is set to exceed 21 GW by 2015.

Large-scale subsidies for China’s solar industry and the dumping tactics employed by
Chinese solar manufacturers led to trade conflicts with the EU and the US. These ended
with the imposition of anti-dumping tariffs on Chinese solar panel imports to the US and
the EU.12 In 2013, it was feared that more European solar companies would face
insolvency as the EU’s anti-dumping tariffs increased prices for Chinese-manufactured
solar panels. The EU solar industry has been gathering evidence of Chinese companies
undermining the agreed minimum price. The US recently imposed additional anti-
dumping tariffs on solar panels.

Despite the enhanced deployment of PV technology in China, over-capacity remains an
issue, with Chinese companies seeking to build manufacturing capacity abroad, as a
means to circumvent anti-dumping tariffs in the EU and the US. As plummeting prices
increase the affordability of PV technology, China’s exports of PV cells and modules to
developing countries have risen by 145% to a record US$2.3 billion in 2013, fuelling
South-South trade.

Prospects for China's renewable energy sector and for foreign companies
Moving forward on its new low-carbon pathway, China is experimenting with pilot
projects in the renewable energy sector at sub-national level, with a view to expanding
them if they prove successful. Such initiatives encompass a low-carbon city initiative
(LCCI) and carbon pricing and trade programmes. A national cap-and-trade market may
be launched in 2016. As part of its Plan to Cope with Climate Change 2014-2020, China
announced emission caps for the steel and cement industries from 2015, which account
for approximately a fifth of China’s total carbon emissions.

Opportunities for cooperation between China and the EU may arise from China's
ambitions to create an emissions trading scheme which could impact on the

http://www.worldwatch.org/system/files/185 Green China.pdf
http://storage.globalcitizen.net/data/topic/knowledge/uploads/2012090614336769509_China-RE-2012-6Mar.pdf
http://www.martinot.info/Martinot_FEP4_prepub.pdf
http://www.frankhaugwitz.info/mediapool/134/1345433/data/2013_08_04_China_Briefing_Paper_Solar_Market_Development_Frank_Haugwitz_AECEA.pdf
http://www.china.org.cn/government/whitepaper/2012-10/24/content_26893079.htm
http://www.china.org.cn/government/whitepaper/2012-10/24/content_26893079.htm
http://www2.southeastern.edu/orgs/econjournal/index_files/JIGES JUNE 2012 CARBAUGH BROWN 7-31-2012.pdf
http://www.reuters.com/article/2013/07/27/us-eu-china-solar-idUSBRE96Q03Z20130727
http://www.pv-tech.org/news/eu_china_dispute_to_drive_european_solar_firms_to_bankruptcy_ihs
http://prosun.org/en/media.html
http://blogs.marketwatch.com/energy-ticker/2014/06/04/winners-and-losers-in-the-u-s-china-solar-panel-war/
http://www.focalsolar.com/2014/12/production-expansion-accelerated-polysilicon-reproduce-structural-surplus/
http://www.bloomberg.com/news/2013-06-23/china-solars-move-factories-overseas-to-avoid-eu-duties.html
http://www.unep.org/NewsCentre/default.aspx?DocumentID=2791&ArticleID=10909
http://climatenexus.org/learn/international-actions/chinas-climate-and-energy-policy
http://en.wwfchina.org/en/what_we_do/climate___energy/mitigation/lcci/
http://www.theclimategroup.org/what-we-do/news-and-blogs/china-will-launch-worlds-biggest-carbon-market-in-2016/
http://uk.reuters.com/article/2014/08/31/china-carbontrading-idUKL3N0R107420140831
http://www.icis.com/resources/news/2014/09/23/9822796/china-releases-national-plan-to-cope-with-climate-changes-2014-2020-/
http://www.scientificamerican.com/article/china-will-limit-pollution-from-steel-and-cement/
http://www.ieta.org/assets/Reports/EmissionsTradingAroundTheWorld/edf_ieta_china_case_study_september_2013.pdf
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development of global emissions trading.13 A study on this subject was carried out in
2013. The UK Parliament suggests supporting
Chinese efforts in its pilot regions to bring the
scheme into operation, pointing to the potential
benefits of achieving compatibility between
China's future emissions trading system and
that of the EU.

Regarding foreign companies operating, or
wishing to operate, in the Chinese renewable
energy market, some commentators identify
China's restrictive foreign ownership regulations
and its lack of market forces or a competitive
environment as significant obstacles. It is argued
that the dominant position of Chinese state-
owned enterprises (SOEs) in the local energy
market, and their reluctance to feed energy
from competing renewable energy producers
into their grid infrastructure are major structural
shortcomings. SOEs tend to out-compete
private companies – both foreign and local – in
wind power concession bidding processes, by
setting cut-throat prices. In addition, the
minimum requirements for Chinese ownership
of wind parks disadvantage foreign companies
struggling to successfully bid for a concession.

The selection of new strategic emerging
industries (SEIs) in the renewable energy sector,
and the shift from resource-intensive to low-
carbon, value-added industries are likely to
result in fierce competition for foreign
companies higher up in the value chain, both in
China and in other markets. With high-level
government support, these green industries are bound to expand quickly in the
domestic market. Opportunities for foreign companies will depend on how open the
market will be to foreign investment, and on what focus China may set on indigenous
innovation in green technologies.14

Further reading
China 2030: Building a Modern, Harmonious, and Creative Society, World Bank, 2012.

China's climate change policies: actors and drivers, Williams L., Lowy Institute for International
Policy, 24 July 2014.

Chinese Renewable Energy Technology Exports: The Role of Policy, Innovation and Markets, Cao
J., and Groba F., German Institute for Economic Research, 2013.

Economics: Manufacture renewables to build energy security, Mathews J.A. and Tan H., Nature,
vol. 513, issue 7517, 10 September 2014.

European Parliament position
In its resolution of 5 February 2014 on a
2030 framework for climate and energy
policies, the EP notes that China has
become the world’s most attractive
country for renewable energy
investment. It expresses concern that
Europe could attract less investment in
sustainable technology given, inter alia,
the uncertainty concerning EU ambitions
for further decarbonisation. It
recognises that investment in green
technologies in China, India, and the US
is growing much faster than in the EU. It
stresses that the EU is far from 'going it
alone', yet risks missing the economic
opportunities the energy transition
currently under way offers.
The EP emphasises that the EU's share
of global sustainable technology
patents is being eroded, and suggests
that revenue from sales of ETS
(Emissions Trading System) certificates
be ring-fenced to foster investment in
sustainable technology innovation.
The EP advocates the adoption of
binding renewable energy targets for
2030 to enable the EU to compete with
China, India, Japan, South Korea, and the
US for technological leadership in global
markets and to make it a frontrunner in
renewable technology innovation.

http://ftp.zew.de/pub/zew-docs/dp/dp14020.pdf
http://www.publications.parliament.uk/pa/cm201213/cmselect/cmenergy/529/52905.htm
http://www.europarl.europa.eu/sides/getDoc.do?pubRef=-//EP//TEXT+TA+P7-TA-2014-0094+0+DOC+XML+V0//EN
http://unu.edu/publications/policy-briefs/eu-china-cooperation-on-renewable-energy.html
http://www.lowyinstitute.org/files/chinas-climate-change-policies.pdf
http://www.worldbank.org/en/news/feature/2012/02/27/china-2030-executive-summary
http://www.lowyinstitute.org/files/chinas-climate-change-policies.pdf
http://www.diw.de/documents/publikationen/73/diw_01.c.414422.de/dp1263.pdf
http://www.nature.com/news/economics-manufacture-renewables-to-build-energy-security-1.15847
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