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Ningxia Hui Autonomous Region (referred to as “Ningxia”
below) is one of the most water stressed regions in China;
total water resources per capita is only 30 percent of

the national average. Economic development, especially
the rapid development of Ningxia’s coal industry, is
exacerbating the stress on water resources. The coal
industry is an important pillar of Ningxia’s economic
growth, it comprised around 50 percent of Ningxia’s total
industrial production in 2012 and was responsible for
driving GDP per capita up three times between 2005 and
2012. However, such an industrial structure dominated
by energy production is characterized by high carbon
emissions and high water consumption, which exacts a

huge burden on Ningxia’'s water resources.

In order to help governments and corporations gain a
better understanding of water stress associated with local
economic development and its impact on socio-economic
development in Ningxia, the World Resources Institute
(WRI) has partnered with the Ningxia Development
Research Center, and China Water Risk to analyze water
resources profiles, water resources management, and
current water use patterns in Ningxia. We applied WRI's
Aqueduct Water Risk Framework to assess Ningxia’s
baseline water stress focusing on the development of the
local coal industry and its impact on water resources and
provided suggestions for better management of Ningxia’s
water resources.

Ningxia’s annual precipitation is low and unevenly
distributed, resulting in the severe scarcity of local
water resources. The Yellow River supplies 90
percent of water demand. Overall, Ningxia’'s water
management was relatively poor and its use of water
inefficient. Over 70 percent of the land is subjected
to high to extremely high water stress. Water
sustainability was 8.2; indicating water resource use
was unsustainable.

The agricultural sector accounts for 90 percent of
Ningxia’s total water withdrawal, but its use of water
is inefficient. In 2012, the agricultural irrigation water
use coefficient was 0.45, while the national average
was 0.51. The growth of the coal industry caused a
rapid increase in industrial growth, as well as in water
consumption (industrial water consumption rose
48.2%). In 2012 alone, Ningxia used up 95% of its
planned total water consumption goal set for 2015,
yet it fell short of its goal for coal production by 28
percent. The high water demand of the coal industry
exacerbated competition of freshwater with other
water users.

Climate change may exacerbate water risks in

Ningxia. Studies indicate that global warming
will reduce water supply from the Yellow River,
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intensifying the contradiction between water supply
and water demand in the Yellow River Basin. Because
Ningxia’s main water source is the Yellow River, this
will have grave implications for the region.

By the end of 2012, 91.5 percent of the installed
power capacity of coal plants in Ningxia was in areas
suffering from acute water shortages. Although power
plants using air cooling technologies accounted for
62.8 percent of the total installed capacity (air cooling
helps to reduce a plant’s water consumption), the
newly planned coal-fired power plants will trigger
further increases in water demand. Taking Ningdong
Energy and Chemical Industry Base (referred to as
“Ningdong Base” below) for example, its installed
coal-fired power capacity will rise 1.9 times by 2015
and 2.9 times by 2020. Using 2010 as the base year,
water consumption will rise 1.5 times by 2015 and

2.0 times by 2020. The rapid expansion of coal-fired
power is increasing water risks in Ningxia.

Ningxia's Twelfth Five-Year-Plan for Energy
Development suggested establishing a coal chemical
industry base and developing a modern coal-to-
chemical industry (including coal-to-liquid and coal-
to-olefin) in Ningxia. This would also drive up water
demand. By 2015, Ningdong Base’s coal-to-chemical
industry will see its water consumption increase 3.1
times its 2011 level and 4.3 times by 2020.

According to Opinion on Implementing Water
Resources Argumentation of Coal Power Bases
(Ministry of Water Resources, 2013), Ningdong Base’s
report on water resources planning argumentation,
which outlines how it will ensure water supply for its
development, estimates that it will meet 39 percent

of its industrial water consumption needs from the
Yellow River (by transferring water rights) by 2015.
This figure will rise to 84 percent by 2020.

Ningxia began a pilot program offering water rights
transfers in 2002. By June 2013, about 88 million
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cubic meters of water had been transferred to nine
industrial projects. Over the 10 years, corporations
such as Shuidonggou Power Plant and Yuanyang Lake
Power Plant implemented water saving reconstruction
projects, saving 70 million cubic meters of water. In
the next step, Ningxia will conduct studies on building
water rights trading platforms between farmers and
corporations, and within corporations. Studies on
branch canal water saving policies, technologies and
supporting funds will also be carried out.

Ningxia has made some progress in industrial and
agricultural water conservation. From 2004 to 2012,
water consumption per 10,000 yuan of GDP fell from
1,274 cubic meters to 298 cubic meters while water
consumption per 10,000 yuan of industrial added
value decreased from 173 cubic meters to 55 cubic
meters. In 2012, the agricultural irrigation water

use coefficient increased 2 percentage points to 0.45
against the value in 2010. From 2000 to 2012, the
effective irrigation area in Ningxia increased 23.6
percent, which helped to lower total agricultural water
consumption by 22.6 percent.

There is huge potential for saving water in the
agricultural sector. If the agricultural irrigation water
use coefficient increases to 0.48, about 0.19 billion
cubic meters a year could be saved in 2012; if the
coefficient further increases to the national average
of 0.516, the water saving potential could reach 0.34
billion cubic meters per year.

The current water resources fee and water prices

do not take into account water scarcity and other
factors that influence the real value of water,

such as Ningxia’s natural environment, economy,
social development and so on. This means that the
government is not effectively exploiting price leverage
to encourage the different sectors to improve their
water conservation practices.

Ningxia should prioritize water conservation, in
particular improve the efficiency of agricultural
water use



Ningxia’s agricultural water use is comparatively
inefficient. Its current agricultural irrigation water use
coefficient (0.45 in 2012) is much lower than its 2015
target (0.48) and 2020 target (0.53). In terms of its water
conservation work, Ningxia should prioritize encouraging
the building of water-saving projects, finding new sources
to fund agricultural water-saving projects, adjusting
cropping structure and so on. To achieve this they have
used a variety of measures such as government support,
market guidance and farmer participation. Ningxia must
also target the efficiencies of industrial and domestic
water use and encourage the adoption of water-efficient
equipment and technologies.

Ningxia should incorporate water resources into

the energy/coal industry development plan as a
restrictive factor; promote sustainable development
of the energy/coal industry and the sustainable
exploitation and utilization of water resources

The existing policy framework treats water and energy as
separate elements in Ningxia. It is essential that energy
and water management agencies collaborate more closely
to ensure the sustainable development of water resources
and energy. Decision makers should treat water as a
restrictive factor while drawing up development plans
for the energy/coal industry and promote the sustainable
development of the industry as well as sustainable
exploitation and utilization of water resources

Ningxia should study water rights transfer and
promote a water right trading mechanism

Water right transfer is an effective way to meet the
industrial sector’s demand for water as well as help to
provide funds for reconstructing agricultural water-saving
irrigation. Since a transfer platform between companies
and the government has already been set up in Ningxia,
the next step is to study water rights trading between
corporations and farmers and within corporations.
Therefore, Ningxia should invest into research and
mechanism design that would establish the best water
rights trading mechanism, policies and management
system to support water saving in irrigation and trading
between corporations.

Ningxia should accelerate the reform of water

prices, raise water resource fees, and exploit price
leverage to encourage water-saving

Ningxia’s current water rates and water resource fees
have been set too low to reflect the real value of water
scarcity in terms of water resources. This means that
the government is not exploiting price leveraging to
encourage better water conservation among the various
sectors. Ningxia should raise water resource fees to
encourage the industrial sector to conserve more water
and accelerate the collection of mining drainage fee so
that coal companies are encouraged to reuse mining
drainage water and use less fresh water. The monitoring
of water consumption and the collection of water resource
fees can be improved by installing more and better
measuring equipment.

Ningxia should set up the eco-compensation
mechanism for the mining sector and start the pilot
program on eco-compensation within and across
river basins.

Ningxia does not currently have an eco-compensation
mechanism for the mineral mining sector. Compensation
fund sources and compensation solutions are not
diversified, while the delayed management of old

mining sites has blocked progress on this work. Ningxia
should study how various economic tools can be used

to force companies to use the fund exclusively for eco-
compensation, to protect the environment and water
resources in mining areas and manage pollutants

and so on. It should also launch pilot projects on eco-
compensation to promote the environmental protection
of the river basin water. As part of this project, provinces
downstream should compensate for Ningxia's efforts on
improving water conservation and water quality.
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