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Since the 1978 reform and opening-up, the Chinese government has pursued an open-door
policy of economic growth. More than 60% of the demand for water is from the agriculture
sector, but severe water shortages and pollution have reduced grain production in the country.
As increasing population in China, so has the need to increase the water usage to increase grain
yield to meet food demands. This has put even more pressure on irrigation, worsening the water
problem. At the same time, industrialization and urbanization are also accelerating the demand
for water resources. Besides the low quality of water resources, water use in China is also
inefficient, which is a threat to economic development. With worsening water scarcity, pollution,
sanitation, and related waste, we are set to witness greater limits on food production, the proper
functioning of the ecosystem, and urban supply. Indeed, the severe and adverse effects on the
Chinese economy can already be seen.

Because the supply of water seems inexhaustible and always available, it is usually not




accounted in cost analysis. Without proper water policy and management, China now faces
severe water resources shortages, increased water pollution, and deteriorating aquatic ecology
and environment. With time, these problems will worsen, and put pressure on the waters supply.

So far, China has adopted three measures to protect water resources. The government
established a “water law” that treats water as an essential resource for production, while also
calling for a greater balance between economic growth and environmental protection. The law
was formally promulgated in 1988 and serves as the fundamental guidance for water use and
supply. Since 1999, public awareness of and education on water protection have been prioritized
as well. Although the effect of reforms to water policy will be the greatest for water-sensitive
sectors such as agriculture, the reforms would also indirectly affect manufacturing and services,
as all sectors in an economy are interrelated. However, would changes in water supply and
demand further complicate policy implementation?

In this article, I use a social accounting matrix (SAM) to detect the effect of water policy.
This matrix describes water resources based on the system of environmental economic
accounting (SEEA), and it can accurately demonstrate information from the System of National
Accounts (SNA) by the United Nations. The related variables are exogenous and endogenous,
and linked by a set of mathematical relations. Specifically, | demonstrate the water resource flow
in China using the water social accounting matrix (WSAM) based on the SEEA for 2017.

The WSAM has three advantages that favor its use as a methodological framework. First, it
presents the data on economic activity based on the SNA and the data on environmental
resources using the SEEA. According to the SNA in 2008, water resources need to be valued as
part of the national balance sheet in situations wherein water scarcity leads to restrictions on its
use. The dependency relationship between economic activity and environmental resource is
captured in this framework. We expect the SEEA framework to support various multinational

analyses as more country-level research employ it.




Second, the WSAM based on the SEEA is a general framework for indicators. It captures
the effects of policies on economic growth and national wealth. National wealth is indicated by
the government’s reports of, among others, households, firms, production, income,
consumption, and investments. Environmental resource has same problems with isolation
reports for resource stock accounting. The SEEA governs the principles relating to and provides
the measurements for national balance sheet accounting and environmental resource changes
based on standardized norms.

Third, the WSAM treats environmental resources dynamically under the SEEA. To estimate
the water stock and flows, the SEEA was published based on international statistics standards
and as a guideline for accounting that incorporates both the environment and economy.
Conventional environmental resource accounting only focuses on representing the water stock,
while ignoring the different purposes of water resource abstraction and reuse. The WSAM tracks
the extraction of water from the environment to its consumptive use. In general, a policy analysis
model for environmental economics could rely on the WSAM, which does provide reliable data
for various analyses. The data can be expressed as physical quantities or in monetary units. This
has made the SAM a useful database and tool with wide acceptance in national accounting in
the twentieth century.

Furthermore, I employ the computable general equilibrium (CGE) model to compile the
WSAM table under the SEEA framework using integrated water data for the analysis of
environmental economic policy. More specifically, I apply a static CGE model to assess the
macroeconomic effect of water use restrictions for the period of 2017. I further design a dynamic
CGE, or DCGE, model to explore the effects of water policies for the 2017-2020 period.
Ultimately, I hope to observe specific water-sensitive agriculture products in relation to the
effect of water policy change.

In Chapter 3, I highlight the economic influence on surface water and groundwater at the




national level through a static CGE model by integrating the water data and compiling the
WSAM table under the SEEA framework. The effects of the “three red lines” water policy and
the tax policy on the economy and environmental assets were illuminated. The findings confirm
that the control of water is more beneficial than simply improving the efficiency of water use,
especially for the tertiary industry. Moreover, a water policy could further sustainably develop
the service sector. The model also provides an opportunity for some sectors to transform the
extensive pattern to an intensive pattern. However, restricting water use does have a negative
effect on economic growth, and improving the irrigation rate also shows a limitation effect for
each sector. The results suggest that a sound water policy should concentrate on sectors that are
highly dependent on water resources.

Nevertheless, the static CGE model yielded a reliable analysis to reveal the effect of water
policy. In the next step, I use the DCGE model to observe and understand the economywide
effects of the projected water management reform and structural economic change on water use

in China.

In Chapter 4, I develop a DCGE model by accounting for water resources in order to explore
the effect of water policy on the economic system from 2017 to 2020 at a national level. The
DCGE mode is already popular for regional- and prefectural-level analyses. Further, water
policy for surface water and groundwater is designed to estimate the economic effect in China.
A nested Cobb-Douglas function has been applied in production function. We assumed that
capital is time-separable in DCGE model. The model can determine the current account and the
accumulation of investment asset. The stock accumulation and allocation are calculated based
on capital revenue rate, the average rate of total capital and total supply of capital among sectors.
The model makes it possible to allowance of the investment towards the most productive sectors

in a flexible and realistic way. Overall, our findings confirm that water resources should be




included in national account under the SEEA framework. Water is an important and sensitive
factor in commodity production. The findings show that controlling water use has a more
negative effect than improving the price of water, especially for the agriculture industry. I,
therefore, suggest that a sound water policy should focus on sectors that are highly dependent
on water resources. This way, the price change policy on surface water and groundwater would
reveal a large difference on sectors in the long term. Because the demand for water resources
will increase with social development, the government should carefully consider its water
control policy and the definite negative effect it would have on production.

In Chapter 5, the DCGE model was applied to investigate the effect of current policy on
agriculture production in China’s economic system. Integrating water data and compiling the
WSAM table under the SEEA framework provides general data to analyze the environmental
economics policies through the CGE model. In the simulation, four scenarios are designed to
estimate the effect of water policy on agriculture from 2017 to 2020. It is assumed that the
quantity of import rice increased by 10% under the rice import water scenario (IMP). Rice is the
most water-consuming agriculture product in China. The greater the proportion of imported rice,
the less water needed for irrigation. The second scenario investigates the influence of
augmenting investment (INV) by 10%. The Chinese government also stimulated private
investment to promote economic development in 2017. Decreasing the household water
consumption (HWD) by 10% is another target for sustainable development. Lastly, the
government provides subsidies for water use and does not charge for the water resource fee on
agriculture products if the water used for irrigation does not exceed its stipulated quota.
Therefore, the water resource fee of rice, wheat, potatoes, and vegetables is assumed to be zero
in the WRF scenario. Although the policies of free charge of water resource and increasing
imports were beneficial for agriculture production in the long term, increasing investments

ultimately had more negative effects on rice and wheat production. Notably, China produces




more agriculture products while also increasing it imports. Thus, the results suggest the

government’s water use quota should not be decreased below 10%.
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