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Just after its once-a-decade leadership transition, China faces the cumulative consequences of the 30-year
drive to grow its economy with scant attention paid to mounting ecological and social costs. A survey of
six main stressors in China – ecosystem degradation, food security, energy, water, urbanization and cli-
mate change – reveals that domestic environmental policies are inadequate and need to be reformed.
China’s ecosystems remain subject to widespread degradation and food insecurity is increasing. There
are growing conflicts over water quality and quantity, and energy demand is rising rapidly. Urbanization
is set to power future growth in China, yet sustainable urban planning cannot proceed without funda-
mental environmental and social policy reforms. Climate change is already negatively impacting China
and is projected to grow in strength. China’s new leaders must act soon to recalibrate environmental pol-
icies across all these sectors. In addition, they must address the lack of interdisciplinary problem-framing
and gaps between central government policy and local level implementation. While many sectoral solu-
tions are already in progress, over the next decade and beyond, institutional reform across the country’s
social–ecological systems will be key to solving China’s environmental problems.
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1. Introduction

In 2013, as China ushered in its once-a-decade leadership tran-
sition to new President Xi Jinping and Prime Minister Li Keqiang,
the country stands at a critical crossroads. The economy has slo-
wed and both domestic and international experts are calling for a
broad transition away from the export-led growth that has made
China the world’s second-largest power (The World Bank and
Development Research Center of the State Council, 2012). Concur-
rently, China faces the cumulative consequences of its 30-year fo-
cus on economic growth with scant attention paid to mounting
ecological and social costs. In January 2013, citizen outrage over
Beijing’s hazardous air quality served as a tipping point for the cen-
tral government to act and, since then, environmental problems
have been featured prominently in the media and been discussed
widely (Wu et al., 2013). The government has already made legally
binding commitments to reduce national carbon intensity, increase
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the use of non-fossil fuels and expand forests. Yet there is little
interdisciplinary problem-framing to address the lack of policy
connections within and across China’s social–ecological systems
(United Nations and Asian Development Bank, 2012). (A social–
ecological framework accounts for the links between resources,
people and governance systems (see Ostrom (2009)). At the na-
tional level, ministerial actions often lack coordination and officials
often do not have the capacity to enforce regulations. There are dis-
connects between central and local decision making; at local levels,
Beijing’s edicts are subject to ‘‘bureaupreneur’’ behavior where
officials often act contrary to central government mandates result-
ing in poor policy implementation (Hillman, 2010). With environ-
mental problems now openly acknowledged but solutions still far
off, and already-unprecedented urbanization rates gaining speed,
the next decade will likely determine the future trajectory of
China’s rise. A brief overview of six main stressors – ecosystem
degradation, food security, energy, water, urbanization and climate
change – shows that Xi and Li must act soon to recalibrate the na-
tion’s environmental policies to meet growing resource demands
and uncertainties.
2. Ecosystem degradation

Despite extensive restoration efforts and huge amounts of fund-
ing, China’s ecosystems remain subject to ongoing degradation (Lu
et al., 2011). For example, though there have been large increases
in forest cover, only about 11% of China’s forests have good ecolog-
ical functioning (Department of Forest Resources Management,
2010). There has been a logging ban in place in 12 western prov-
inces since 1998, yet due to illegal cutting, primary forests in some
places have decreased by 6% over this period (Brandt et al., 2012).
Ecosystem fragmentation is increasing as a result of rapid infra-
structure growth with little coordinated planning (Li et al., 2010).
This has been particularly extensive in Xishuangbanna, southern
Yunnan, the most species-rich region of the country (Xu et al.,
2013). Grasslands, comprising c. 40% of the countries’ land area, re-
main severely degraded, though the pace of degradation has been
slowed (Huang et al., 2013). Aquatic systems, including rivers,
lakes and wetlands, have been modified extensively and/or pol-
luted by industry and agriculture. Marine pollution has doubled
since 2009; Chinas’ coastal waters are now polluted over an area
of c. 145,000 km2, stretching from Vietnam to Korea (Zhang and
Crooks, 2012). Loss of intertidal habitat is also severe and set to in-
crease; recent studies show that fisheries and ecological services
are collapsing with implications for human livelihoods
(MacKinnon et al., 2012). Overall, government efforts to protect
species and ecosystems have increased, but effectiveness has not
kept pace with degradation. For example, the terrestrial nature re-
serve system has expanded but little progress has been made on
major problems (i.e. unmarked boundaries, poor enforcement,
low levels of staff training, inadequate funding, rampant commer-
cial development) that were identified 10 years ago (Jim and Xu,
2003; Xu et al., 2012). The central government’s large-scale
payment for ecosystem services campaigns are remarkable in
terms of funding and longevity (Liu et al., 2013a). But program
effectiveness remains unclear due to a general lack of science-
based assessment (see Ran et al., 2013) and conflicting outcomes
with positive results that meet program goals in some locations
(Lü et al., 2012; F. Zhang et al., 2013) and mixed (Yang et al.,
2013) to poor results (Zhai et al., in press) in others.
3. Food security

China’s grain harvests continue to set yearly production records,
but food demand is outpacing supply (Fan et al., 2012). To meet
demand, the country is importing record amounts of grains; in
2012, China’s grain self-sufficiency fell to 87–88% of total produc-
tion putting pressure on leaders due to the government’s tradi-
tional commitment to food independence (Li and Sun, 2013;
Zhong, 2013). But there are benefits to importing foodstuffs. First,
the country can use the 27–33 million h that represents the land
needed to grow the soybeans that China imports to produce other
high- value crops. Second, China, a water-poor country, gains a
measure of ‘‘virtual water’’ by not having to use its own sources
to produce imported foods. Nevertheless, as grain imports are
projected to increase further in 2013 and beyond according to
the China National Grain and Oils Information Center (Zhou,
2013), pressures on the food system are growing. Other factors
contributing to China’s increasing food insecurity include the
world’s highest use of fertilizers leading to unmitigated levels of
nitrogen deposition (X. Liu et al., 2013), groundwater depletion
in key agricultural areas (Cao et al., 2013), extensive soil pollution
(Q. Wang, 2013), and a farm work force with an average age of
60 years. Loss of arable land continues due to rapid urbanization;
the amount is already likely below the government’s ‘‘red line’’ of
121 million h (Li, 2011). These losses are compounded by the fact
that many municipal governments rely on income from urbaniza-
tion-led land sales for much of their revenue.
4. Energy

Energy demand in China continues to grow dramatically and,
according to the Ministry of Land and Resources, may not peak un-
til 2030–2035 (Xinhua, 2013a). In response, the central govern-
ment is ramping up energy production across all sectors. Coal
will continue to provide the bulk of thermal power with use pro-
jected to increase by 70% from current use over the next two dec-
ades (Best and Levina, 2012). In 2012, oil imports rose to 58% of
supply; the State Council plans to cap this amount at 61% by
2015 (Du, 2013a), though how to accomplish this is unknown
given sales of 14–17 million new passenger vehicles/year. Plans
call for a tripling of nuclear power production by 2015, causing
China’s uranium import dependency to rise dramatically (Froggett,
2012). Hydropower delivered 22% of the countries’ energy in 2011;
the goal is to increase this amount by c. 66% by 2015 (Information
Office of the State Council, 2012). But with no cumulative impacts
review of cascades of dams on multiple rivers, it is unclear whether
implementation of environmental standards can match the rate
and scale of proposed growth (Grumbine et al., 2012; Tullos
et al., in press). Non-fossil fuel energy is targeted to contribute
15% of all of China’s energy by 2020. However, in 2011, due to
institutional implementation and pricing barriers, the State Regu-
latory Electricity Commission estimates that 23% of wind turbines
and 28% of solar panels were not connected to the grid and there-
fore not contributing to power production (Ma and Zhou, 2013).
5. Water

China faces both water quantity and quality problems. By 2030,
demand is projected to exceed supply by 25% (Addams et al., 2009)
and conflicts over water are already evident and increasing be-
tween agriculture, energy and urban demands. Water usage is
highly inefficient in each of these sectors. In agriculture, for exam-
ple, only c. 45% of irrigation water reaches target crops (S. Peng,
2011), and, in cities, data from the China Urban Construction Sta-
tistical Yearbook and a Beijing NGO suggest that pipe leakage rates
range from 12% to 23% (Ji, 2011). Water quality concerns are also
mounting. Across the country, the Chinese Academy of Sciences re-
ports that 43% of surface water is too polluted to use (Liu and Yang,
2012). A 2013 Ministry of Environmental Protection report
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suggests that 57% of urban groundwater, the primary source of
drinking water for hundreds of millions of people, is polluted (X.
Wang, 2013). Gaps between policy and implementation are wide.
For example, there is no urban groundwater quality law and, due
to financial and political disincentives, urban sewage treatment is
ineffective with c. 66% of plants operating below capacity or not
at all according to a report from the National People’s Congress
(Zheng, 2012). In rural areas, China did not begin to invest in water
pollution control until 2008 with the Ministries of Environmental
Protection and Agriculture expecting coverage of 10% of all villages
by 2015 (Wu and Gao, 2013). However, even if current rates of
expansion were doubled, total coverage is still decades away. In
2012 and again in 2013, the State Council and Ministry of Environ-
mental Protection issued new national policies and funding to
strengthen water use and decrease pollution (State Council,
2012; Xinhua, 2013b), but institutional reforms necessary for im-
proved implementation have not been addressed.
6. Urbanization

Rural–urban migration and resulting rapid urbanization will
power future growth in China. Over the next 17 years, more Chi-
nese than the current population of the US are projected to
move into cities (X. Peng, 2011). Decades into the worlds’ big-
gest building boom, 40% of China’s buildings have yet to be con-
structed. Once they arrive, urban Chinese on average consume
more water, energy, cars, and material goods than their rural
counterparts, though some models show that they attain in-
creased energy use efficiencies compared to rural dwellers
(O’Neill et al., 2012). In addition to per capita impacts, as urban
areas expand, arable lands are lost and surrounding ecosystem
service values (ESV) decline. A representative example would
be Hangzhou where, from 1978 to 2008, ESV were reduced by
24.4% (Wu et al., 2013). (Since this study was completed, ESV
have likely declined further since Hangzhou has continued to ex-
pand with a 2008–2012 population increase of c. 1.5 million
people.) To counteract these trends, the central government is
supporting retrofits of urban buildings, installing energy use
monitors, and dramatically increasing funding for urban energy
conservation (Lo and Wang, 2013). But there still are no func-
tional national-level regulations in place to guide the largest
and most rapid urban expansion in world history.

The rise of the middle class (by itself a positive development)
constitutes another pressure on China’s environmental resources.
From 2012 to 2020, depending on trend assumptions, these new
consumers will more than double to 400 million people (Atsmon
et al., 2012). However, for the majority of Chinese who will not join
this group by 2020, the governments’ social safety net will be par-
amount. This net is currently in early stages of construction and
there are multiple, linked problem areas – health, elder care, in-
come distribution, pensions, and more (Eggleston et al., 2012).
One example connecting environmental and social policies with
future urbanization is hukuo (household registration) reform.
Based on data from the National Bureau of Statistics, there are c.
262 million migrant workers living in cities; with their children,
these citizens account for about 24% of China’s population (Chen
et al., 2013). Without an urban hukuo, however, they have re-
stricted access to education, housing, and other social benefits. Col-
lectively, this group is so large that if benefits were extended to
them in the near-term, many municipalities would go bankrupt
(Zheng, 2013a). Yet given the rate and scale of the growth of Chi-
nese cites and resulting impacts on air and water pollution, arable
land protection, ecosystem services, and habitat fragmentation,
planning and implementation for sustainable urbanization cannot
proceed without social reforms.
7. Climate change

Impacts from climate change on Chinas’ ecological and social
systems are already apparent and projected to gain in strength
(National Development and Reform Commission, 2009). Interna-
tional policy debate centers around avoiding a global average tem-
perature rise greater than 2 �C by 2100, but the Tibetan Plateau
(12.8% of Chinas’ land area and a major source of water) will likely
reach 3 �C by 2060 (Sanderson et al., 2011). The Asian monsoon is
weakening (Bollasina et al., 2011), many glaciers in western China
are losing mass and large-scale Tibetan Plateau vegetation shifts
are underway (Brandt et al., 2013). Due to inadequate regional cli-
mate model simulations as well as poor understanding of specific
crop responses to pests, diseases and other factors under a CO2 –
enhanced atmosphere, there is uncertainty about climate impacts
on food production in China (Piao et al., 2010). But the key climate
policy issue for China is burning coal to satisfy increasing energy
demand. The central government plans to slowly reduce the
amount of coal consumption, yet to meet national air quality tar-
gets and mitigate carbon emissions, China would have to achieve
greater and faster reductions and ‘‘drastically change’’ current
energy policies (Lim and Gao, 2013). Carbon capture and storage
technologies could speed reductions, but there is only one small-
scale plant expected to be online by 2020, in contrast with the
363 new coal-fired plants that China currently plans to build (Yang
and Cui, 2012). Yet the central government is committed to
reducing carbon emissions and recently increased spending on
actions to achieve national targets during the 12th Five Year Plan
(2011–2015) (Du, 2013b).
8. Directions for policy reforms

After three decades of unconstrained economic growth, China’s
social–ecological debts are coming due. The new Chinese leader-
ship has a full agenda, yet measured against broad adaptive
capacity standards highlighted widely in the literature, the govern-
ment remains weak at solving complex, cross-cutting problems
(Edmonds, 2011; Lee et al., 2012; Sayer et al., 2013; United Nations
and Asian Development Bank, 2012; Young, 2011). Experts are in
agreement that open information exchange, government transpar-
ency, institutional coordination, public and private sector partici-
pation, iterative decision making and conflict resolution are
critical to resolving environmental and social issues under 21st
century conditions. These capacities may have little to do with
supporting economic expansion under a command-and -control
decision making system, but they are recommended repeatedly
to solve governance problems in a world of decreasing resources
and increasing uncertainty.

With the above criteria in mind, to strengthen the government’s
adaptive capacity across the sectors discussed in this paper, we
suggest that China’s new leaders consider a raft of specific policy
reforms. Out of the host of actions that could be recommended,
we believe that the following would likely have the largest near-
term impacts.

To reduce ecosystem degradation, the state must replace quan-
tity-oriented environmental campaign targets with those empha-
sizing ecosystem functioning. Monitoring must become an
integral part of program evaluation; this will require that current
payment for ecosystem services plans be revised and accelerated
(see Yi et al., 2013). China has few programs to protect biodiversity
through landscape connectivity (Zhang et al., 2012); the interna-
tional scientific work that has been accomplished in this area
should serve as a model for policy reform. To bring ecosystem pro-
tection into general policy planning across the water, food, and en-
ergy nexus, there are programs from other countries that the state
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can adapt to conditions in China (National Fish, Wildlife and Plants
Climate Adaptation Partnership, 2012). After 10 years, China’s
environmental impact assessment law remains a work in progress.
From 2006 to 2010, an average of only c. 200/year administrative
court cases were heard under the law (Economy, 2013); this rate
can only be increased through stronger rule of law-based imple-
mentation. In addition, cumulative effects analysis should be
added to a revised EIA statute and payments by developers for
assessments ended (Wu and Jiang, 2013).

The government is already addressing food security through
technical solutions including introducing high productivity,
drought-resistant crop varieties and ecosystem model-based soil-
cropping management (K. Zhang et al., 2013). But more programs
supporting improved yields combined with overall agricultural re-
sources efficiency need to be implemented (Shen et al., 2013). With
47.6% of municipalities’ current revenue dependent on land sales
according to recent government reports, changing tax distribution
ratios between the central and local governments and introducing
new funding mechanisms (i.e. municipal bonds) to increase fiscal
support to local governments are requirements for strengthening
protection of arable land (Zheng, 2013a). Food policy has yet to
be coordinated with water and energy production; this must
change.

In China, energy policy reform is not just about increasing sup-
ply; it is also about market pricing, reducing subsidies for high car-
bon content fuels and linking energy supply with coordinated
urban planning. These actions can be accompanied by (1) setting
and enforcing new energy efficiency promotion incentives for offi-
cials at all levels of government; (2) strengthening implementation
of already-existing urban building codes; and (3) improving cross-
sectoral planning for the cities of the future. There are a host of en-
ergy efficient building scenarios for the government to draw upon;
the issues are providing funding to local governments and, more
important, having the institutional capacity to scale up actions to
meet the pace of growth. At the international level, China, the
world’s largest consumer of energy and biggest emitter of green-
house gases, would benefit from joining the International Energy
Agency. More internationally-coordinated carbon capture and
storage research to reduce China’s coal burning emissions footprint
is also critical.

There are as yet few policy links between energy, water and
overall development planning. In fact, recent scholarship suggests
that China faces a ‘‘paradigm shift’’ in water policy from a primary
focus on engineering solutions to one where coordination between
institutions, monitoring, and cooperation take precedence (Liu
et al., 2013b). This can be accomplished through reform of current
water laws (including the creation of China’s first groundwater
quality statute) and forging of legal water management mandates
between provinces and water bureaus within river basins, while
encouraging more policy participation from citizens, NGOs and
businesses (Moore, 2013). Some of these reforms go against cur-
rent government norms, but international scholars believe that
water scarcity will drive more cooperative institutional behavior
(Subramanian et al., 2012).

Environmental policy reform would be well-served if the gov-
ernment unhitched its conception of social development from
economic growth. In general, this means greater support for social
reforms: More equitable distribution of wealth and social bene-
fits; stronger rule of law; and greater public information disclo-
sure and civil society participation. The government could then
use this expanded social–ecological frame to better manage the
most pressing issue: rapid urbanization. The 300–400 million
people moving to cities over the next decades will impact ecosys-
tems, agriculture, water, human health and energy production in
complex ways, yet this movement will provide opportunities to
strengthen social-ecological linkages between urban and rural
China (Ding, 2013). Specifically, the government must direct a
fundamental redesign of urban planning focusing on city clusters,
integrated transport, hukuo reform and green building construc-
tion while also building a more equitable balance between urban
and rural economies. (Lo and Wang, 2013). At the same time,
institutional capacity adjustments are required to refine how
the government allocates funding for new urban and rural ser-
vices. Economists from several government research institutes
are concerned that these reforms are already proving difficult to
implement in the current political system (Yao, 2013). Neverthe-
less, improved governance across a dynamic rural- to- urban con-
tinuum can be a positive form of social capital providing a hedge
against uncertainties surrounding China’s mammoth urban
transformation.

Climate change also challenges the state to act in a more adap-
tive manner. With sea-level rise projected to negatively impact
trade and migration in China, and in light of the low level of local
officials’ knowledge, one area to experiment with adaptive capac-
ity and institutional coordination would be central government-
led mitigation pilot projects in coastal zones (Jin and Hermi,
2013). Experts from the International Low-carbon Economy Insti-
tute in Beijing suggest that more finely-crafted carbon intensity
targets that reflect regional differences across China would also
spur more efficient emissions reductions (Zheng, 2013b). And, de-
spite complex international politics, given projected negative cli-
mate impacts on China, the government should increase its
efforts toward adoption of international global emission standards
(Hart, 2012).
9. Environmental policies and institutional reform

The majority of policy analysts recognize that China over the
last decade has made great strides in addressing environmental
problems. Many experts also believe that the state now faces
new challenges where status quo institutional approaches are less
certain to yield future benefits. These old approaches include: top-
down decision making and management; lack of monitoring and
assessment of projects; inadequate coordination between govern-
ment bureaus; insufficient consideration of local interests; and
poor use of best technical practices (see Yin and Yin, 2010; Xia
and Pahl-Wostl, 2012). The amounts of funding that the central
government has committed to spending on environmental issues
over the next decade are impressive – for example, four trillion
renminbi (c. 6.35 billion USD) for water (Liu and Yang, 2012), 1.7
trillion renminbi (c. 2.83 billion USD) for air (Xinhua, 2013b) and
50 trillion renminbi (c. 8 trillion USD) for urban development
(Bloomberg, 2013). (The latter figure is equivalent to the size of
China’s economy in 2012.) But as one can surmise from the issues
described in this paper, money will only provide a limited amount
of leverage over problems that are institutional in nature, and so
institutional reform and renewed capacity building will be key.
Several critical questions frame the tasks that the government
must address: Will greater funding for environmental problems
stimulate cross-government coordination? Will new policies facil-
itate sustainable rural–urban flows of capital, technology and re-
sources? Will implementation be sufficient given gaps between
central government policy and local government action? Will the
pace of institutional change match the growth of problems that re-
forms seek to address?

Since taking office, China’s new leaders have wasted no time in
initiating reforms in every sector highlighted in this review. Re-
cently, President Xi spoke of a new system of ‘‘functional zoning’’
to control ecosystem degradation and a general system of environ-
mental protection based on the ‘‘most stringent’’ application of rule
of law (Wu, 2013). While laudable, these statements point toward
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the profound institutional capacity and governance problems that
China now confronts. If a rules-based system must become part of
the answer for China’s environmental problems, is the government
now prepared to address matters of constitutional rights that form
the fundamental basis for the country’s rule of law but have never
been implemented since passage in 1982 (Ford, 2013)? If not,
would a ‘‘rule of law with Chinese characteristics’’ that was not
linked to constitutional rights be effective as an agent of environ-
mental policy reform? What would such a system look like? Dee-
per still, are international standards of adaptive governance to
solve environmental issues under conditions of uncertainty limited
to relatively open, rule of law-based systems and therefore reflect
biases against other forms of governance? More specifically, is
adaptive problem-solving advice universal or is China somehow
an exception? If so, how?

China has already proven that it can build a powerhouse
economy and pull hundreds of millions of people out of pov-
erty. Now it is time to construct an adaptive state under 21st
century conditions of dwindling resources, increasing costs
and climate uncertainty. The tasks are daunting: China must
restructure its economy to a degree not seen since the 1980s,
revamp environmental policies to reverse decades of ecosystem
deterioration, and renew its social contract to citizens as they
face unprecedented urbanization. And reforms must be imple-
mented better than current policies. It is clear that the govern-
ment’s status quo choices – massive environmental campaigns
bereft of monitoring and top-down technological solutions lack-
ing coordination in and across the state bureaucracy – will not
be sufficient to address the inadequacies of current policies or
spur institutional reform. A reframing of state stability to place
environmental and social concerns on par with economic
growth offers the best hope for China to meet current and fu-
ture resource demands.

Acknowledgments

The authors acknowledge support from the Chinese Academy of
Sciences, especially through REG’s Visiting Professorship for senior
international scientists. This research is part of the CGIAR Research
Program 5: Water, Land and Ecosystems. Comments on an earlier
draft of the paper from several peer reviewers and Mark Bezuijin
were greatly appreciated.

References

Addams, L., Boccaletti, G., Kerlin, M., Stuchtey, M., 2009. Charting our water future.
2030 Water Advisory Group, The World Bank, Washington, DC <http://
www.2030waterresourcesgroup.com/water_full/Charting_Our_Water_Future_
Final.pdf> (accessed 04.13).

Atsmon, Y., Magni, M., Jin, A., Li, L., 2012. From mass to mainstream: keeping pace
with China’s rapidly changing consumers. McKinsey and Co., Beijing.

Best, D., Levina, E., 2012. Facing China’s Coal Future. International Energy Agency,
Paris.

Bloomberg News, 2013. China Development Bank Says 8.1 Trillion Needed For Urban
Shift. <http://www.bloomberg.com/news/2013-05-20/china-development-bank-
says-8-1-trillion-needed-for-urban-shift.html?utm_source=Sinocism+Newsletter
&utm_campaign=3f26083cda-Sinocism05_21_13&utm_medium=email&utm_
term=0_171f237867-3f26083cda-24573061> (accessed 05.13).

Bollasina, M., Yi, M., Ramaswamy, V., 2011. Anthropogenic aerosols and the
weakening of the South Asian summer monsoon. Science 334, 502–505.

Brandt, J., Kuemmerle, T., Li, H., Ren, G., Zhu, J., Radeloff, V., 2012. Using Landsat
imagery to map forest change in southwest China in response to the national
logging ban and ecotourism development. Remote Sensing Environ. 121, 358–
369.

Brandt, J., Haynes, M., Kuemmerle, T., Waller, D., Radeloff, V., 2013. Regime shift on
the roof of the world: Alpine meadows convert to shrublands in the southern
Himalayas. Biol. Conserv. 158, 116–127.

Cao, G., Zheng, C., Scanlon, B., Liu, J., Li, W., 2013. Use of flow modeling to assess
sustainability of groundwater resources in the North China Plain. Water Resour.
Res. 49, 159–175.

Chen, Y., Qiu, B., Liu, C., 2013. Turning point for labor. <http://www.usa.chinadaily.
com.cn/business/2013-07/22/content_16809455.htm> (accessed 07.13).
Department of Forest Resources Management of the State Forestry Administration,
2010. China’s forest resources status and dynamic change. For. Economics 32,
pp. 66–72 (in Chinese with English abstract).

Ding, Y., 2013. Urbanization, China’s New Driving Force. <http://www.chinausfocus.
com/finance-economy/urbanization-new-driving-force-of-chinas-development/>
(accessed 05.13).

Du, J., 2013a. Nation to Maintain Cap on Energy Consumption. China Daily. <http://
www.usa.chinadaily.com.cn/business/2013-01/25/content_16174052.htm>
(accessed 01.13).

Du, J., 2013b. Spending Surge for Renewables. <http://www.usa.chinadaily.com.cn/
business/2013-07/31/content_16854583.htm> (accessed 08.13).

Economy, E., 2013. China’s Environmental Politics: A Game of Crisis Management.
<http://www.blogs.cfr.org/asia/2013/05/20/chinas-environmental-politics-a-
game-of-crisis-management/> (accessed 05.13).

Edmonds, R., 2011. The evolution of environmental policy in the People’s Republic
of China. J. Curr. Chinese Affairs 40, 13–35.

Eggleston, K., Oi, J., Rozelle, S., Sun, A., 2012. Children of China’s Future-Part Two.
Yale Global. <http://www.yaleglobal.yale.edu/content/children-chinas-future-
part-ii> (accessed 05.13).

Fan, M., Shen, J., Yuan, L., Jiang, R., Chen, X., Davies, W., Zhang, F., 2012. Improving
crop productivity and resource use efficiency to ensure food security and
environmental quality in China. J. Exp. Bot. 63, 13–24.

Ford, P., 2013. A Tussle in China Over the Communist Party Bowing to the
Constitution. Christian Science Monitor. <http://www.csmonitor.com/World/
Asia-Pacific/2013/0524/A-tussle-in-China-over-the-Communist-Party-bowing-
to-the-Constitution?utm_source=Sinocism+Newsletter&utm_campaign=
2244ef23e1-Sinocism05_26_13&utm_medium=email&utm_term=0_171f237867-
2244ef23e1-3627837> (accessed 05.13).

Froggett, A., 2012. Chinese Nuclear Goes Global? <http://www.chinadialogue.net/
article/show/single/en/4957-Chinese-nuclear-goes-global-> (accessed 01.13).

Grumbine, R.E., Dore, J., Xu, J., 2012. Mekong hydropower: drivers of change and
governance challenges. Front. Ecol. Environ. 10, 91–98.

Hart, M., 2012. China Still Wary of More Ambitious International Climate
Commitment. Center for American Progress, Washington, DC.

Hillman, B., 2010. Factions and spoils: examining political behavior within the local
state in China. China J. 64, 1–18.

Huang, L., Xiao, T., Zhao, Z., Sun, C., Lin, J., Shao, Q., Fan, J., Wang, J., 2013. Effects of
grassland restoration programs on ecosystems in arid and semiarid China. J.
Environ. Manage. 117, 268–275.

Information Office of the State Council, 2012. China’s energy policy 2012. People’s
Republic of China, Beijing.

Ji, B., 2011. Vast Amounts of Resources Are Being Lost to Leaky Pipes. Global Times.
<http://www.china-wire.org/?p=13560> (accessed 05.13).

Jim, C., Xu, S., 2003. Getting out of the woods: quandaries of protected area
management in China. Mountain Res. Develop. 23, 222–226.

Jin, J., Hermi, F., 2013. Sea- level rise adaptation measures in local communities of
Zhejiang Province, China. Ocean Coastal Manage. 71, 187–194.

Lee, B., Kooroshy, J., Bailey, R., Lahn, G., 2012. Resource Futures. Chatham House,
London.

Li, X., 2011. Farmland grabs by urban sprawl and their impacts on peasants’
livelihood in China: an overview. Paper presented at the Future Agricultures
Consortium, Institute of Development Studies, University of Sussex, 6–8 April,
2011.

Li, J., Sun R., 2013. Farmland Policy Reforms Requested. <http://www.usa.
chinadaily.com.cn/china/2013-03/14/content_16306874.htm> (accessed 03.13).

Li, T., Shilling, F., Thorne, J., Li, F., Schott, H., Bonton, P., Berry, A., 2010.
Fragmentation of China’s landscape by roads and urban areas. Landscape Ecol.
25, 839–853.

Lim, W., Gao, J., 2013. China Needs ‘Big Bang’ Plan on Pollution, Deutsche Bank says.
<http://www.bloomberg.com/news/2013-03-01/china-needs-big-bang-plan-
on-pollution-deutsche-bank-says.html> (accessed 03.13).

Liu, J., Yang, W., 2012. Water sustainability for China and beyond. Science 337, 649–
650.

Liu, J., Ouyang, Z., Yang, W., Xu, W., Li, S., 2013a. Evaluation of ecosystem service
policies from biophysical and social perspectives: The case of China. In: Levin,
S.A. (Ed.), Encyclopedia of Biodiversity, vol. 3, second ed.. Academic Press,
Waltham, MA, pp. 372–384.

Liu, J., Tian, S., Liu, J., Yang, H., Jia, S., You, L., Lin, B., Zhang, M., 2013b. Water
conservancy projects in China: achievements, challenges and way forward.
Global Env. Change 23, 633–643.

Liu, X., Zhang, Y., Han, W., Tang, A., Shen, J., Cui, Z., Vitousek, P., Erisman, J., Goulding,
K., Christie, P., Fangmeir, A., Zhang, F., 2013. Enhanced nitrogen deposition over
China. Nature 494, 459–462.

Lo, K., Wang, M., 2013. Energy conservation in China’s twelfth five-year plan
period: continuation or paradigm shift? Renew. Sustain. Energy Rev. 18,
499–507.

Lu, Y., Bojie, F., Wei, W., Yu, X., Sun, R., 2011. Major ecosystems in China:
dynamics and challenges for sustainable management. Environ. Manage. 48,
13–27.

Lü, Y., Fu, B., Feng, X., Zeng, Y., Liu, Y., Chang, R., Sun, G., Wu, B., 2012. A policy-
driven large scale ecological restoration: quantifying ecosystem services
changes in the Loess Plateau of China. PLoS ONE 7, e31782. http://dx.doi.org/
10.1371/journal.pone.0031782.

Ma, H., Zhou, W., 2013. Green Around the Renewable Gills. China Daily. <http://
www.usa.chinadaily.com.cn/opinion/2013-02/18/content_16231131.htm>
(accessed 02.13).

http://www.2030waterresourcesgroup.com/water_full/Charting_Our_Water_Future_Final.pdf
http://www.2030waterresourcesgroup.com/water_full/Charting_Our_Water_Future_Final.pdf
http://www.2030waterresourcesgroup.com/water_full/Charting_Our_Water_Future_Final.pdf
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0005
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0005
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0010
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0010
http://www.bloomberg.com/news/2013-05-20/china-development-bank-says-8-1-trillion-needed-for-urban-shift.html?utm_source=Sinocism+Newsletter&amp;utm_campaign=3f26083cda-Sinocism05_21_13&amp;utm_medium=email&amp;utm_term=0_171f237867-3f26083cda-24573061
http://www.bloomberg.com/news/2013-05-20/china-development-bank-says-8-1-trillion-needed-for-urban-shift.html?utm_source=Sinocism+Newsletter&amp;utm_campaign=3f26083cda-Sinocism05_21_13&amp;utm_medium=email&amp;utm_term=0_171f237867-3f26083cda-24573061
http://www.bloomberg.com/news/2013-05-20/china-development-bank-says-8-1-trillion-needed-for-urban-shift.html?utm_source=Sinocism+Newsletter&amp;utm_campaign=3f26083cda-Sinocism05_21_13&amp;utm_medium=email&amp;utm_term=0_171f237867-3f26083cda-24573061
http://www.bloomberg.com/news/2013-05-20/china-development-bank-says-8-1-trillion-needed-for-urban-shift.html?utm_source=Sinocism+Newsletter&amp;utm_campaign=3f26083cda-Sinocism05_21_13&amp;utm_medium=email&amp;utm_term=0_171f237867-3f26083cda-24573061
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0015
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0015
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0020
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0020
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0020
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0020
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0025
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0025
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0025
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0030
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0030
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0030
http://www.usa.chinadaily.com.cn/business/2013-07/22/content_16809455.htm
http://www.usa.chinadaily.com.cn/business/2013-07/22/content_16809455.htm
http://www.chinausfocus.com/finance-economy/urbanization-new-driving-force-of-chinas-development/
http://www.chinausfocus.com/finance-economy/urbanization-new-driving-force-of-chinas-development/
http://www.usa.chinadaily.com.cn/business/2013-01/25/content_16174052.htm
http://www.usa.chinadaily.com.cn/business/2013-01/25/content_16174052.htm
http://www.usa.chinadaily.com.cn/business/2013-07/31/content_16854583.htm
http://www.usa.chinadaily.com.cn/business/2013-07/31/content_16854583.htm
http://www.blogs.cfr.org/asia/2013/05/20/chinas-environmental-politics-a-game-of-crisis-management/
http://www.blogs.cfr.org/asia/2013/05/20/chinas-environmental-politics-a-game-of-crisis-management/
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0035
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0035
http://www.yaleglobal.yale.edu/content/children-chinas-future-part-ii
http://www.yaleglobal.yale.edu/content/children-chinas-future-part-ii
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0040
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0040
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0040
http://www.csmonitor.com/World/Asia-Pacific/2013/0524/A-tussle-in-China-over-the-Communist-Party-bowing-to-the-Constitution?utm_source=Sinocism+Newsletter&amp;utm_campaign=2244ef23e1-Sinocism05_26_13&amp;utm_medium=email&amp;utm_term=0_171f237867-2244ef23e1-3627837
http://www.csmonitor.com/World/Asia-Pacific/2013/0524/A-tussle-in-China-over-the-Communist-Party-bowing-to-the-Constitution?utm_source=Sinocism+Newsletter&amp;utm_campaign=2244ef23e1-Sinocism05_26_13&amp;utm_medium=email&amp;utm_term=0_171f237867-2244ef23e1-3627837
http://www.csmonitor.com/World/Asia-Pacific/2013/0524/A-tussle-in-China-over-the-Communist-Party-bowing-to-the-Constitution?utm_source=Sinocism+Newsletter&amp;utm_campaign=2244ef23e1-Sinocism05_26_13&amp;utm_medium=email&amp;utm_term=0_171f237867-2244ef23e1-3627837
http://www.csmonitor.com/World/Asia-Pacific/2013/0524/A-tussle-in-China-over-the-Communist-Party-bowing-to-the-Constitution?utm_source=Sinocism+Newsletter&amp;utm_campaign=2244ef23e1-Sinocism05_26_13&amp;utm_medium=email&amp;utm_term=0_171f237867-2244ef23e1-3627837
http://www.csmonitor.com/World/Asia-Pacific/2013/0524/A-tussle-in-China-over-the-Communist-Party-bowing-to-the-Constitution?utm_source=Sinocism+Newsletter&amp;utm_campaign=2244ef23e1-Sinocism05_26_13&amp;utm_medium=email&amp;utm_term=0_171f237867-2244ef23e1-3627837
http://www.chinadialogue.net/article/show/single/en/4957-Chinese-nuclear-goes-global-
http://www.chinadialogue.net/article/show/single/en/4957-Chinese-nuclear-goes-global-
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0045
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0045
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0050
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0050
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0055
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0055
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0060
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0060
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0060
http://www.china-wire.org/?p=13560
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0065
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0065
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0070
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0070
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0075
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0075
http://www.usa.chinadaily.com.cn/china/2013-03/14/content_16306874.htm
http://www.usa.chinadaily.com.cn/china/2013-03/14/content_16306874.htm
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0080
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0080
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0080
http://www.bloomberg.com/news/2013-03-01/china-needs-big-bang-plan-on-pollution-deutsche-bank-says.html
http://www.bloomberg.com/news/2013-03-01/china-needs-big-bang-plan-on-pollution-deutsche-bank-says.html
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0085
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0085
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0240
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0240
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0240
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0240
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0095
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0095
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0095
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0100
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0100
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0100
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0105
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0105
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0105
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0110
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0110
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0110
http://dx.doi.org/10.1371/journal.pone.0031782
http://dx.doi.org/10.1371/journal.pone.0031782
http://www.usa.chinadaily.com.cn/opinion/2013-02/18/content_16231131.htm
http://www.usa.chinadaily.com.cn/opinion/2013-02/18/content_16231131.htm


292 R.E. Grumbine, J. Xu / Biological Conservation 166 (2013) 287–292
MacKinnon, J., Verkuil, Y., Murray, N., 2012. IUCN situation analysis on East and
Southeast Asian intertidal habitats, with particular reference to the Yellow Sea
(including the Bohai Sea). IUCN, Gland, Switzerland.

Moore, S., 2013. Issue brief: Water resource issues, policy and politics in China.
Brookings Institution, Washington, DC <http://www.brookings.edu/research/
papers/2013/02/water-politics-china-moore>.

National Development and Reform Commission, 2009. China’s policies and actions
for addressing climate change. The progress report 2009. National Development
and Reform Commission, People’s Republic of China, Beijing.

National Fish, Wildlife and Plants Climate Adaptation Partnership, 2012. National
fish, wildlife and plants climate adaptation strategy. Association of Fish and
Wildlife Agencies, Council on Environmental Quality, Great Lakes Indian Fish
and Wildlife Commission, National Oceanic and Atmospheric Administration,
US Fish and Wildlife, Washington, DC.

O’Neill, R., Ren, X., Jiang, L., Dalton, M., 2012. The effect of urbanization on energy
use in India and China in the iPETS model. Energy Econ. 34, S339–S345.

Ostrom, E., 2009. A general framework for analyzing sustainability of social–
ecological systems. Science 325, 419–422.

Peng, S., 2011. Water resources strategies and agricultural development in China. J.
Exp. Bot. 62, 1709–1713.

Peng, X., 2011. China’s demographic history and future challenges. Science 333,
581–587.

Piao, S., Ciais, P., Huang, Y., Shen, Z., Peng, S., Li, J., Zhou, L., Liu, H., Ma, Y., Ding, Y.,
Friedlingstein, P., Liu, C., Tan, K., Yu, Y., Zhang, T., Fang, J., 2010. The impacts of
climate change on water resources and agriculture in China. Nature 467, 43–51.

Ran, L., Lu, X.-X., Xu, J., 2013. Effects of vegetation restoration on soil conservation
and sediment loads in China: a critical review. Critical Rev. Sci. Technol. 43, 1–
32.

Sanderson, M., Hemming, D., Betts, R., 2011. Regional temperature and precipitation
changes under high-end (P4 �C) global warming. Philos. Trans. R. Soc. A 369,
85–98.

Sayer, J., Sunderland, T., Ghazoui, J., Pfund, J.-L., Shell, D., Meijaard, E., Venter, M.,
Boedhihartono, A., Day, M., Garcia, C., Oosten, C., Buck, L., 2013. Ten principles
for a landscape approach to reconciling agriculture, conservation and other
competing land uses. Proc. Natl. Acad. Sci. USA 110, 8349–8356.

Shen, J. et al., 2013. Transforming agriculture in China: From solely high yield to
both high yield and high resource use efficiency. Global Food Security 2, 1–8.

State Council, 2012. Opinions of the State Council on the Implementation of the
Most Stringent Water Resources Management China. Water Power Press,
Beijing, China.

Subramanian, A., Brown, B., Wolf, A., 2012. Reaching across the Waters: Facing the
risks of Cooperation in International Waters. World Bank, Washington, DC.

The World Bank, Development Research Center of the State Council, The People’s
Republic of China, 2012. China 2030. Building a modern, harmonious, and
creative high-income society. The World Bank, Washington, DC.

Tullos, D. et al., in press. Biophysical, socioeconomic and geopolitical vulnerabilities
to hydropower development on the Nu River, China. Ecol. Society (in press).

United Nations, Asian Development Bank, 2012. Green growth, resources and
resilience. Environmental sustainability in Asia and the Pacific. UN and ADB,
Bangkok.

Wang, Q., 2013. Info From Probe Isn’t Being Released. China Daily. <http://
www.usa.chinadaily.com.cn/epaper/2013-02/26/content_16257390.htm>
(accessed 02.13).

Wang, X., 2013. Testing reveals problems with water. <http://www.usa.chinadaily.
com.cn/china/2013-06/05/content_16567104.htm> (accessed 06.13).

Wu, K.-Y., 2013. Impacts of land use/land cover change and socioeconomic
development on regional ecosystem services: the case of fast-growing
Hangzhou metropolitan area, China. Cities 31, 276–284.

Wu, W., 2013. Xi Pledges to Safeguard the Environment. China Daily. <http://www.
usa.chinadaily.com.cn/business/2013-05/25/content_16531614.htm> (accessed
05.13).

Wu, W., Gao, Q., 2013. Political Advisors Call for Pollution Control in Rural Areas.
China Daily. <http://www.chinadaily.com.cn/cndy/2013-03/14/content_
16306863.htm> (accessed 03.13).

Wu, W., Jiang, X., 2013. Who Guards the Green Guards? China Daily. <http://
www.chinadaily.com.cn/cndy/2013-02/21/content_16241882.htm> (accessed
02.13).
Wu, W., Tang, Y., Cui, J., 2013. Healthy Debate Over Air. China Daily. <http://
www.chinadaily.com.cn/cndy/2013-01/14/content_16111011.htm> (accessed
01.13).

Xia, C., Pahl-Wostl, C., 2012. The process of innovation during transition to a water
saving society in China. Water Policy 14, 447–469.

Xinhua, 2013a. China’s Energy Demand to Peak in 20 Years: Expert. Xinhua. <http://
www.chinadaily.com.cn/business/2013-05/27/content_16534753.htm>
(accessed 05.13).

Xinhua, 2013b. China to spend trillions on pollution battle. <http://www.news.
xinhuanet.com/english/china/2013-07/28/c_132581008.htm?utm_source=
Sinocism+Newsletter&utm_campaign=95f63e2a38-Sinocism07_29_13&utm_
medium=email&utm_term=0_171f237867-95f63e2a38-24573061> (accessed
07.13).

Xu, J., Zhang, Z., Liu, W., McGowan, P., 2012. A review and assessment of nature
reserve policy in China: advances, challenges and opportunities. Oryx 46, 554–
562.

Xu, J.X., Grumbine, R.E., Beckschafer, P., 2013. Landscape transformation through
the use of ecological and socioeconomic indicators in Xishuangbanna,
Southwest China, Mekong Region. Ecol. Indic. 2, 3, http://dx.doi.org/10.1016/
j.ecolind.2012.08.023.

Yang, A., Cui, Y., 2012. Global coal risk assessment: data analysis and market
research. World Resources Institute, Washington, DC.

Yang, W., Liu, W., Vina, A., Luo, J., He, G., Ouyang, Z., Zhang, H., Liu, J., 2013.
Performance and prospects of payments for ecosystem services programs:
Evidence from China. J. Environ. Manage. 127, 86–95.

Yao, K., 2013. Exclusive: China Urbanization Plan Hits Roadblock Over Spending
Fears- Sources. Reuters. <http://www.reuters.com/article/2013/05/23/us-china-
economy-urbanisation-idUSBRE94M0NA20130523?utm_source=Sinocism+
Newsletter&utm_campaign=758552282e-Sinocism05_24_13&utm_medium=
email&utm_term=0_171f237867-758552282e-24573061> (accessed 05.13).

Yi, Z., Cannon, C., Chen, J., Ye, C.-X., Swetnam, R., 2013. Developing indicators of
economic value and biodiversity loss for rubber plantations in Xishuangbanna,
southwest China: a case study from Menglun township. Ecol. Indic., <http://
www.sciencedirect.com/science/article/pii/S1470160X13001222>.

Yin, R., Yin, G., 2010. China’s primary programs of terrestrial ecosystem restoration:
initiation, implementation, and challenges. Environ. Manage. 45, 429–441.

Young, O., 2011. Effectiveness of international environmental regimes: existing
knowledge, cutting-edge themes, and research strategies. Proc. Natl. Acad. Sci.
USA 108, 19853–19860.

Zhai, D., Xu, J., Dai, Z.-C., Cannon, C., Grumbine, R. E., in press. Increasing tree cover
while losing diverse natural forests in Hainan, China. Reg. Environ. Change.
doi:10.1007/s10113-013-0512-9.

Zhang, Q., Crooks, R., 2012. Toward an Environmentally Sustainable Future: Country
Environmental Analysis of the People’s Republic of China. Asian Development
Bank, Mandaluyong City, Phillipines.

Zhang, M.-G., Zhou, Z., Chen, W., Silk, J., Cannon, C., Raes, N., 2012. Using species
distribution modeling to improve conservation and land use planning of
Yunnan, China. Biol. Conserv. 153, 257–264.

Zhang, F., Chen, X., Vitousek, P., 2013. Chinese agriculture: an experiment for the
world. Nature 497, 25–33.

Zhang, K., Zhang, Y., Tian, H., Cheng, X., Dang, H., Zhang, Q., 2013. Sustainability of
social–ecological systems under conservation projects: Lessons from a
biodiversity hotspot in western China. Biol. Conserv. 158, 205–213.

Zheng, C., 2012. Seas of Sewage. Caixin. <http://www.english.caixin.com/2012-10-
12/100446374.html> (accessed 10.12).

Zheng, Y., 2013a. Urbanization May Lead to Policy Shift. China Daily. <http://
www.usa.chinadaily.com.cn/epaper/2013-05/02/content_16469341.htm>
(accessed 05.13).

Zheng, Y., 2013b. Experts Call for Varied Energy Cuts. China Daily. <http://
www.africa.chinadaily.com.cn/business/2013-05/25/content_16531612.htm>
(accessed 05.13).

Zhong, N., 2013. Grain imports grow as eating habits change. <http://
www.usa.chinadaily.com.cn/epaper/2013-07/26/content_16837361.htm>
(accessed 07.13).

Zhou, S., 2013. Soybean Imports Expected to Reach Record High Level. China Daily.
<http://www.usa.chinadaily.com.cn/business/2013-05/16/
content_16503151.htm> (accessed 05.13).

http://www.brookings.edu/research/papers/2013/02/water-politics-china-moore
http://www.brookings.edu/research/papers/2013/02/water-politics-china-moore
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0120
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0120
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0125
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0125
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0130
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0130
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0135
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0135
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0140
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0140
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0140
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0145
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0145
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0145
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0150
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0150
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0150
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0150
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0150
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0155
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0155
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0155
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0155
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0245
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0245
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0165
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0165
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0170
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0170
http://www.usa.chinadaily.com.cn/epaper/2013-02/26/content_16257390.htm
http://www.usa.chinadaily.com.cn/epaper/2013-02/26/content_16257390.htm
http://www.usa.chinadaily.com.cn/china/2013-06/05/content_16567104.htm
http://www.usa.chinadaily.com.cn/china/2013-06/05/content_16567104.htm
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0175
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0175
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0175
http://www.usa.chinadaily.com.cn/business/2013-05/25/content_16531614.htm
http://www.usa.chinadaily.com.cn/business/2013-05/25/content_16531614.htm
http://www.chinadaily.com.cn/cndy/2013-03/14/content_16306863.htm
http://www.chinadaily.com.cn/cndy/2013-03/14/content_16306863.htm
http://www.chinadaily.com.cn/cndy/2013-02/21/content_16241882.htm
http://www.chinadaily.com.cn/cndy/2013-02/21/content_16241882.htm
http://www.chinadaily.com.cn/cndy/2013-01/14/content_16111011.htm
http://www.chinadaily.com.cn/cndy/2013-01/14/content_16111011.htm
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0180
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0180
http://www.chinadaily.com.cn/business/2013-05/27/content_16534753.htm
http://www.chinadaily.com.cn/business/2013-05/27/content_16534753.htm
http://www.news.xinhuanet.com/english/china/2013-07/28/c_132581008.htm?utm_source=Sinocism+Newsletter&amp;utm_campaign=95f63e2a38-Sinocism07_29_13&amp;utm_medium=email&amp;utm_term=0_171f237867-95f63e2a38-24573061
http://www.news.xinhuanet.com/english/china/2013-07/28/c_132581008.htm?utm_source=Sinocism+Newsletter&amp;utm_campaign=95f63e2a38-Sinocism07_29_13&amp;utm_medium=email&amp;utm_term=0_171f237867-95f63e2a38-24573061
http://www.news.xinhuanet.com/english/china/2013-07/28/c_132581008.htm?utm_source=Sinocism+Newsletter&amp;utm_campaign=95f63e2a38-Sinocism07_29_13&amp;utm_medium=email&amp;utm_term=0_171f237867-95f63e2a38-24573061
http://www.news.xinhuanet.com/english/china/2013-07/28/c_132581008.htm?utm_source=Sinocism+Newsletter&amp;utm_campaign=95f63e2a38-Sinocism07_29_13&amp;utm_medium=email&amp;utm_term=0_171f237867-95f63e2a38-24573061
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0185
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0185
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0185
http://dx.doi.org/10.1016/j.ecolind.2012.08.023
http://dx.doi.org/10.1016/j.ecolind.2012.08.023
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0195
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0195
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0200
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0200
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0200
http://www.reuters.com/article/2013/05/23/us-china-economy-urbanisation-idUSBRE94M0NA20130523?utm_source=Sinocism+Newsletter&amp;utm_campaign=758552282e-Sinocism05_24_13&amp;utm_medium=email&amp;utm_term=0_171f237867-758552282e-24573061
http://www.reuters.com/article/2013/05/23/us-china-economy-urbanisation-idUSBRE94M0NA20130523?utm_source=Sinocism+Newsletter&amp;utm_campaign=758552282e-Sinocism05_24_13&amp;utm_medium=email&amp;utm_term=0_171f237867-758552282e-24573061
http://www.reuters.com/article/2013/05/23/us-china-economy-urbanisation-idUSBRE94M0NA20130523?utm_source=Sinocism+Newsletter&amp;utm_campaign=758552282e-Sinocism05_24_13&amp;utm_medium=email&amp;utm_term=0_171f237867-758552282e-24573061
http://www.reuters.com/article/2013/05/23/us-china-economy-urbanisation-idUSBRE94M0NA20130523?utm_source=Sinocism+Newsletter&amp;utm_campaign=758552282e-Sinocism05_24_13&amp;utm_medium=email&amp;utm_term=0_171f237867-758552282e-24573061
http://www.sciencedirect.com/science/article/pii/S1470160X13001222
http://www.sciencedirect.com/science/article/pii/S1470160X13001222
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0205
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0205
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0215
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0215
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0215
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0235
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0235
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0235
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0230
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0230
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0230
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0220
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0220
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0225
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0225
http://refhub.elsevier.com/S0006-3207(13)00281-4/h0225
http://www.english.caixin.com/2012-10-12/100446374.html
http://www.english.caixin.com/2012-10-12/100446374.html
http://www.usa.chinadaily.com.cn/epaper/2013-05/02/content_16469341.htm
http://www.usa.chinadaily.com.cn/epaper/2013-05/02/content_16469341.htm
http://www.africa.chinadaily.com.cn/business/2013-05/25/content_16531612.htm
http://www.africa.chinadaily.com.cn/business/2013-05/25/content_16531612.htm
http://www.usa.chinadaily.com.cn/epaper/2013-07/26/content_16837361.htm
http://www.usa.chinadaily.com.cn/epaper/2013-07/26/content_16837361.htm
http://www.usa.chinadaily.com.cn/business/2013-05/16/content_16503151.htm
http://www.usa.chinadaily.com.cn/business/2013-05/16/content_16503151.htm

	Recalibrating China’s environmental policy: The next 10 years
	1 Introduction
	2 Ecosystem degradation
	3 Food security
	4 Energy
	5 Water
	6 Urbanization
	7 Climate change
	8 Directions for policy reforms
	9 Environmental policies and institutional reform
	Acknowledgments
	References


