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ABSTRACT

A dynamic computable general equilibrium model is developed to assess the impact of the recent global
recession and the Chinese government's stimulus package on China's economic growth. The model is first
used to capture the actual sector-level economic growth in 2008 and the possible economic performance
in 2009 without the intervention of the Chinese government through its stimulus package. Under this
global recession scenario, the GDP growth rate in 2009 falls to 2.9 percent mainly as a result of the sharp
drop in exports of manufactured goods, while the agricultural sector is more crisis-resilient. Because
export-oriented manufacturing sectors are often import-intensive, the weakened economy is accompanied
by a reduction in Chinese firms’ import demand for materials, intermediates, and capital goods. The
model also shows that without government intervention, the negative effect of a one-year shock on the
Chinese economy would last for many years. Also, over the next five to six years, China is unlikely to
replicate its strong economic performance of the past two decades.

China's stimulus package is modeled through increased investment financed by government
resources. With additional demand on investment goods, growth in the investment-related production
sector is stimulated. Through the cross-sector linkages in a general equilibrium model, the demand for
other noncapital goods increases, thus stimulating growth in these sectors. As production of more
industrialized sectors starts to grow, so will households' income and consumption, providing market
opportunities for those agricultural and service sectors that mainly produce for the domestic market.

Under the stimulus scenario, the Chinese economy is expected to grow 8—10 percent in 2009 and
the succeeding years. The growth engine in this case differs from that before 2008: growth is led by
domestic demand, while trade still falls significantly in 2009 (instead of the double-digit growth before
2008). Domestic demand-driven stimulus growth creates jobs, and hence it increases income for both
urban and rural households.

The model is also used to measure the overall gains of the stimulus package by comparing GDP
between the two scenarios. Without considering the productivity-enhancing role of public investment as
part of the stimulus package (which is important for long-term growth but unlikely to happen in the short
run), the cumulative difference of the GDP between the two scenarios over the next seven years is about
RMBY76 trillion, which is about three times more than the GDP in 2007.

Keywords: global financial crisis, China stimulus package, general equilibrium modeling
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1. INTRODUCTION

The world economy is going through its worst recession since the Great Depression in the 1930s. The
2008 financial crisis that started in the United States and some European developed countries quickly
spread around the world, affecting almost all developed and developing countries. While some early signs
seem to indicate that the financial crisis is over, economic recovery has a long way to go. The world
economy continues to decline and the high unemployment rates in many countries are not expected to fall
any time soon. The International Monetary Fund (IMF 2009a) predicted that the global GDP growth rate
would be negative (-1.4 percent) in 2009, and the World Bank estimated that the number of poor people
would increase by 53 million (Chen and Ravallion 2009).

As one of the world’s largest exporting countries, China's economy has been hit by the global
recession that caused a big slump in many developed countries’ import demand for Chinese goods. Also,
because China is the world’s third largest importing country, such diminished global export demand for
Chinese goods sharply reduced China's demand for raw material imports from developing countries and
for intermediates and capital goods from the developed countries. Obviously, the Chinese economy is
highly integrated with the world economy and measures taken by the Chinese government during the
crisis will not only affect China's economy but also the global recovery process.

China is one of the few countries to respond early and quickly to the crisis. Not only is the size of
China's stimulus package of 4 trillion yuan (Y) (about US$600 billion) one of the largest in the world, the
Chinese government has also adjusted its macroeconomic policies as part of its strategic response to the
crisis. China's quick action and its sizable stimulus package also seems to have had an effect earlier than
those adopted by other countries, since Chinese GDP growth started to recover during the second and
third quarters of 2009. Accordingly, many international organizations and financial institutions have
adjusted their projections about China's growth rate in 2009 and 2010. China has also increased its own
growth projection to more than 8 percent for 2009 and 9 percent for 2010 (Chinese Academy of Social
Sciences 2009).

While China’s early recovery has attracted ample attention from media, business circles, and
politicians around the world, only a few studies have looked into the financial crisis in China. The World
Bank, International Monetary Fund (IMF), Asian Development Bank (ADB), and other international
organizations have carried out a number of studies on the impacts of the financial crisis on developing
countries, but none of them included China. The Overseas Development Institute (ODI) summarized the
impact of the financial crisis on 10 developing countries but only provided a brief description of China’s
policies for dealing with the financial crisis and a short discussion about the implications for other
developing countries (Mareike and Kennan 2009). In China, while quite a few initiatives have been
launched to examine the effects of the global recession and the government’s measures to alleviate it on
different sectors of China's economy, few have been published. Wang and Cai (2009), for example,
analyzed the impacts of the world financial crisis on domestic employment in China and discussed
necessary coping measures. The Development Research Center of State Council (2009) synthesized the
Chinese government’s measures in response to financial crisis and evaluated their effects.

Aside from these descriptive studies focusing on the short-run impacts of the financial crisis, a
few quantitative analyses have been published recently. He, Zhang, and Zhang (2009), for example,
assessed the effect of China's stimulus package on output and employment based on two independent
models, an input-output (I0) model and the Global Integrated Monetary and Fiscal (GIMF) model
calibrated to China. While the 1O analysis considers the structure of the Chinese economy and includes 17
production sectors, a linear IO model with fixed input-output coefficients, fixed prices, and perfectly
elastic supply often exaggerates the size of intersectoral linkages resulting in unrealistic multipliers
(Haggblade, Hammer, and Hazell 1991). Although the GIMF is a dynamic general equilibrium model
applied independently of the IO model exercise, it focuses on the aggregated economy without taking into
consideration intersectoral linkages. Liu (2009), on the other hand, conducted a structural vector
autoregression analysis to quantify the impact of global financial crisis on China using recent data—up to



2008. While the results of such an exercise indicate the sizable impact of the decline in the economic
growth of the United States, the European Union and Japan on the Chinese economyi, it is unable to assess
the possible effects of China's stimulus package.

The objective of this paper is to examine quantitatively both the effect of the recent global
recession and the Chinese government stimulus packages on China’s economy in the short- and medium-
terms. A dynamic computable general equilibrium (DCGE) model is developed for China and applied in
the study. The study finds that China's economy could have been more negatively affected by the global
recession than actually occurred in late 2008 and early 2009, and the decline in growth from the recession
could have lasted for many years without the introduction of the stimulus package in early 2009. The
stimulus package has not only allowed China to avoid a continuous decline in economic growth, it has
also provided China with a different engine for future growth through an enhanced domestic market. In
total, the accumulative gains of China's stimulus package, measured by the increases in the country's
GDP, will be about 76 trillion renminbi (RMB) over the next seven years. While this number is about
three times China's 2007 GDP, it may still be an underestimated figure because the expected long-run
impact of public investment on growth, through further stimulation of economic structural change and
productivity increase, has actually not been taken into account in this analysis.

The paper is organized as follows. The most recent data available before and during the global
financial crisis on China’s economy is briefly described in Section 2. A statistical analysis of the impacts
of the global financial crisis on the agricultural and rural economy is presented in Section 3 and a
description of China's stimulus package in Section 4. The DCGE model developed for China is presented
in Section 5. The model is initially applied to quantitatively measure the short- and medium-term impacts
of global recession without the government’s stimulus packages in Section 6. Then in Section 7, the
stimulus packages are introduced and their potential impacts are simulated using the DCGE model.
Section 8 concludes.



2. IMPACT CHANNEL OF THE GLOBAL FINANCIAL CRISIS ON
CHINA’S ECONOMY

The recent global crisis started as a financial crisis in the United States, the United Kingdom, and some
other developed countries, and it has quickly spread around the world, affecting almost all developed and
developing countries. Compared with other affected countries, China’s financial institutions are relatively
insulated from the direct impacts of the global financial crisis. Trade and foreign investment' have been
the main channels for transmitting the crisis to the Chinese economy, and these are the focus of the
discussion in this section.

Trade

China’s economy has become more integrated with the global economy since China joined the World
Trade Organization (WTO) in early 2000. In 2000, the export-to-GDP ratio was 0.20, while it reached
more than 0.36 during 2006—07. Similarly, the import-to-GDP ratio increased from less than 0.20 in 2000
to around 0.30 during 2006-07. Trade surplus was 8 percent of total GDP in 2007 (Figure 1). As trade has
become increasingly important to China’s growth, the export markets have been more concentrated in the
United States, the European Union, and Japan (that is, the G-3 economies). These markets have accounted
for half of total Chinese exports in recent years. Obviously, the financial crisis caused China's exports to
fall immediately after the demand of the G-3 economies contracted. Moreover, characterized by the large
share of processing trade, which accounted for more than half of China's total exports during 2000-07,
the lower level of exports caused a big drop in China's imports, of which the lion’s share is the
intermediate products used in export-oriented manufacturing production. The statistics show that the
growth rate of exports and imports slowed in October 2008 (-2.2 percent) and continued to be negative
until November 2008 (-17.9 percent) (Figure 2). Compared with 2007, in 2008, the annual growth rate of
exports and imports contracted by 8 and 2 percent, respectively. The situation did not improve in early
2009 when the monthly changes in exports and imports were reported as negative between January and
August. Only recently has trade growth started to show an upward trend, compared with that in late 2008,
when trade growth had already started to slow down (Figure 2 and Table A1 in the Appendix).

Figure 1. Ratios of trade to GDP, 2000—08
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! The total value of overseas remittances received by China was only US$46 billion in 2008, equivalent to less than 50
percent of foreign direct investment and about 10 percent of trade surplus in the same year (NBS 2009a)



Figure 2. Growth rate of total exports and imports (%), 2000—09
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Source: China Custom Statistics 2009.

The lower export demand was quickly transmitted to the domestic economy because many
Chinese firms heavily depend on the export markets for operation. Many of these firms started to lose
profits and ran into bankruptcy or temporary shutdowns due to the sharp decline of foreign orders.
Economic theory implies that when firms are struggling to continue their operation, they have to start
laying off workers, which leads to high unemployment and lowered wage income. The income effect will
then transmit to a consumption effect because many affected families have to cut their spending.
Obviously, the general equilibrium linkage of trade with the whole economy is complicated, and a full
assessment of the trade transmission channel mechanism requires a structural analysis that will be
conducted in later chapters of this paper.

Foreign Direct Investment (FDI) Channel

China has one of the most favorable investment environments in the world, with FDI reaching US$92
billion in 2008.> While the ratio of FDI to GDP (less than 5 percent) or to total investment (less than 10
percent) has not been high in recent years, given the rapidly growing size of the Chinese economy, FDI
has played an important role in helping China expand and diversify its export markets. The FDI inflows
were stable before 2008 but increased suddenly in January 2008. The global financial crisis, however,
reversed this trend after October 2008, and the negative growth in early 2009 contrasted sharply with the
20—60 percent growth experienced between 2007 and early 2008 (Figure 3 and Table Al in the
Appendix). Similar to trade, the FDI also affects the economy through complicated interactions.
Moreover, trade and FDI are interrelated. For example, foreign companies operating in China and
producing for the global market are affected by a slowdown in exports and thus have to postpone their
investment plans, causing a reduction in FDI. But the drop in FDI also lowers demand for imported
equipment and other construction-related domestic products, which creates a second round of effects to
the economy.

2 With exchange rate of US$1 = 7.8 Yuan, it is equivalent to 7,200 billion Yuan in 2008.



Figure 3. Foreign direct investment growth rate (%), 200009
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Gross Domestic Product (GDP)

China’ GDP in real terms registered double-digit growth between 2003 and 2007, and the growth rate
reached as high as 13 percent in 2007 (Figure 4 and Appendix Table A.1). Growth started to slow in the
second half of 2008 and continued into the first quarter of 2009. From being more than 10 percent in
previous years, the GDP growth rate in the fourth quarter of 2008 declined to 6.8 percent, the lowest
annual growth rate since 2003. With the global recession deepening, the GDP growth rate further dropped
to only 6.1 percent in the first quarter of 2009. The economy started to recover in the second quarter of
2009 and growth rates rebounded to 7.9 in the second quarter and to 8.9 percent in the third quarter,
which seems to show that China’s stimulus packages have had a positive effect.

The global recession affects sector growth differently. Agriculture appears to have been more
resistant to the shock, while the industrial sector was hit the hardest. The share of agriculture in the
economy has declined over the last two decades and has been only about 10 percent in recent years. But
after stagnant growth in the late 1990s and early 2000s, China's agricultural sector managed to grow more
than 5 percent between 2004 and 2006 and approximately 4 percent in 2007. In 2008, agriculture
continued to grow rapidly at 5.5 percent. Moreover, the slowdown in agricultural growth in the first two
quarters of 2009 was modest and did not significantly deviate from its recent trend. On the other hand,
growth in the industrial sector declined from 14.5 percent in 2007 to 9.3 percent in 2008 and to 5.3 and
6.6 percent in the first two quarters of 2009. It is interesting to note that the growth rate of agricultural
GDP was faster than that of industrial GDP and almost caught up with the growth rate of the service
sectors in the fourth quarter of 2008. Hence, the growth of agriculture played a special role in mitigating
the adverse impacts of the economic recession.



Figure 4. Growth rate in GDP and sectoral GDP (%), 2000-09
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Employment

China's economically active population was about 792 million by the end of 2008, of which about 775
million were considered to be employed. Nearly 40 percent of employees were engaged in the agricultural
sector, while about 27 and 33 percent were involved in the industrial and service sectors, respectively.
China's unemployment data only includes registered and nonregistered unemployment, while the layoffs
of rural off-farm laborers are not counted. As a result, the registered unemployment rate in urban areas is
expected to be lower than the actual unemployment rate. While the registered unemployment rate only
slightly increased from 4.0 percent in 2007 to 4.2 percent in 2008 and then to 4.3 percent in the first half
year of 2009, those are the highest rates since 2003.

The financial crisis also affected rural employment, according to evidence from various sources.
A survey conducted by the Ministry of Agriculture in late 2008 (Chen 2009) revealed that about 20
million workers returned from urban areas to their hometowns in rural areas in recent months due to job
losses. In most cases, lost jobs were those with low skill requirements, which were usually held by rural
migrants. As a consequence, rural migrants were affected the most. At the same time, it is believed that
about two-thirds of the textile enterprises were operating at a profit loss and started to lay off workers
during the crisis (China National Textile and Apparel Council 2009). Recently, the employment situation
has started to improve along with the economic recovery that has already started in the country.

Household Incomes

The growth rate of household income has almost recovered to its pre-crisis level. According to recent
Chinese statistics, per capita disposable incomes of urban and rural households in the first three quarters
0f 2009 were Y 12,973 and Y4,307, respectively— 10.5 and 9.2 percentage points higher than those in the
same period of 2008. The urban and rural household incomes in 2008 were adversely affected by the
crisis and only grew 8.4 percent and 8.0 percent, respectively, 3.8 and 1.5 percentage points lower than
those in 2007 (Figure 5). Changes in the income growth rate suggest that urban households were affected
more than rural households. However, it is possible that both rural and urban households’ incomes were
overestimated. This is because the official statistics on urban households only include income from
formal jobs that were less affected by the crisis (NBS 2009c), while the rural households’ remittance
income received from family members working in the urban areas may have been underestimated in the



previous years. Omission of informal job earnings may mask the effects of the crisis for both rural and
urban households whose main income source is the provision of low-skilled labor to informal jobs.

Figure 5. Rural and urban per capita real income and income growth rate, 2000-09
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Consumer Price Index (CPI)

The CPI rose steadily during 2000—-08, except in 2002 when it declined by 0.8 percent. The annual
change in the CPI was less than 5 percent during 2000—07 and near 6 percent in 2008. Since February
2009, change in the CPI became negative, although the downward trend has slowed after August 2009

(Figure 6).

Figure 6. Change in consumer price index (CPI), 2000-09
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3. THE AGRICULTURAL SECTOR AND RURAL ECONOMY

As pointed out in the earlier discussion, agriculture seems to have been more resilient than the industrial
and service sectors during the crisis. Since many rural migrants returned home during the crisis, the
agricultural sector has actually played a role in social and economic stabilization. Moreover, because rural
households spend a relatively larger portion of income on goods and services produced domestically than
urban households do, and because the rural population is still larger than the urban population in China,
agricultural and rural development can potentially support domestic market-driven growth. The impacts
of the crisis on agricultural output, trade, price, rural employment, and rural income are presented below.

Agricultural Output

Crop production constitutes almost half of the agricultural GDP in China, while the other half is a
combination of livestock (accounting for 35 percent), fishery, and forestry (Figure 7). Measured by the
gross output value, growth in China's crop production was slow before 2004. The low agricultural growth
shows that China was losing its comparative advantage in crop production from many aspects due to
scarcity of land resources and competition from the nonagricultural sector for land, labor, and capital. In
recent years, a series of agricultural support policies, including elimination of agricultural taxes and
provision of various subsidies, have been implemented in order to stimulate agricultural growth. Farmers
responded to these policies positively: crop production growth was 7.5 percent in 2004 and growth rates
of 4-5 percent were recorded from then until 2008 (Figure 7). The growth rate of crop production in the
first three quarters of 2009 was 3.7 percent, which, when compared with that in the same period of 2008,
was only slightly lower than the average level during 2005—-08. Livestock grew more rapidly than crop
production due to strong demand-side effects. Between 2000 and 2008, the livestock annual growth rate
was 6—8 percent except for 2007. However, growth declined to 5.3 percent in the first three quarters of
2009, which is 1.5 percent lower than that of 2008. In total, agricultural output's growth rate of 4.5
percent in the first three quarters of 2009 was comparable to that of 2008, though it was slightly lower
than the annual growth rate of 5.7 percent in 2008.

Figure 7. Shares of crops, livestock, fishery and forestry in agricultural GDP (2000-08) and
agricultural GDP annual growth rate (2000-09)
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Agricultural Trade

According to the Ministry of Agriculture (2009), China's agricultural exports and imports in 2008 were
valued at US$40.5 and US$58.7 billion, respectively, and quantitatively, there were more imports than
exports. The annual growth of agricultural exports slowed to 9.4 percent in 2008, from a range of 14—18
percent during 2005-07. However, imports grew by 42.8 percent in 2008. Similar to the overall trade
situation, agricultural trade growth has slowed since October 2008, turning negative in November 2008
for agricultural exports and in December 2008 for agricultural imports (Figure 8). In the first nine months
of 2009, the monthly growth in agricultural exports and imports continued to be negative, except for
agricultural exports in September 2009 when modest positive growth was seen.

Figure 8. Growth in agricultural exports and imports (%), 2000-09

80 /\‘
60 ,l \, AN A
P B Y B P A
AR/ SR
W N
0 -
20 A
Exports — — Imports \/
-40
2000 04 Jan-08 May-08 Sep-08 Jan-09 May-09 Sep-09

Source: Ministry of Agriculture 2009.

Since 2000, China's top four agricultural export products have been fish, vegetables, fruits, and
livestock products. With 26-30 percent of agricultural exports being fishery products, the fishery sector
was the most important agricultural export sector between 2000 and 2008, followed by vegetable exports,
accounting for 13—16 percent of total agricultural exports. While livestock exports tend to be ranked
second in terms of agricultural total exports, the share of livestock exports declined to about 10 percent in
the last two years and became comparable to fruit exports, which used to be a less important export
category. In total, these top four export products account for more than 60 percent of Chinese agricultural
exports.

On the import side, more than one-third of agricultural imports are oilseeds (dominated by
soybeans) and edible vegetable oil (dominated by palm oil); their share in total agricultural imports
reached more than 50 percent in 2008, led by increased soybean imports. Fish and livestock are not only
important export products but also account for a relatively large share of imports. The other important
import product is cotton, which accounted for 6-15 percent of total agricultural imports during 2000—08.
Both the import and export shares of grain in China's total agricultural trade are very small (less than 2
percent in 2008) (Figure 9). Similar to the effect of the financial crisis on total agricultural trade, exports
of these products declined significantly. For example, in the first three quarters of 2009, exports of fruits
and livestock products decreased by 15 and 13 percent, respectively, from their 2008 level in the same
period. Similarly, the growth rate in vegetable exports slowed in the period. The value of agricultural
imports declined even more, and imports of oilseeds, edible oil, and livestock products dropped 15-21
percent.



Figure 9. Share of total agricultural exports and imports for selected products, 2008
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Agricultural Prices

The movement of the agricultural product price index in China did not fully follow the movement of
world food price. Compared with the previous years, a significant increase in agricultural prices in 2007
and early 2008 is consistent with the hike in CPI presented in Figure 5. China registered its highest
economic growth in 2007 (more than 13 percent), and rapidly increasing investment demand led to the
highest inflation rate in 2007. Although the government of China imposed a series of inflation control
measures, particularly on food prices, increased global agricultural prices meant that many measures
could not effectively influence the movement of domestic prices immediately. The measures controlling
domestic food prices seem to show their effects in the middle of 2008, when global food prices were still
high. The further decline in agricultural prices at the end of 2008 and early 2009 also reflects the impact
of the global financial crisis, which causes world agricultural prices to fall from the peak in early 2008

(Figure 10).

Figure 10. Agricultural producer price indexes (previous year's same quarter=100), 2000-09
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We also compare domestic and international price movement of selected four agricultural
products, rice, wheat, maize and soybeans in Figure 11. While global food price crisis was characterized
by the price hike in these four commodities in the world market, their price movements in China's
domestic markets are not necessarily the same as that in the world market. Increases in China's domestic
prices for rice, wheat and maize were relatively modest in the early 2008 and thus a significantly
departure from international price movement has been observed. On the other hand, domestic price for
soybean follows closely with the change in its international price and registered a big hike in early 2008.
Trade dependency ratio seems to be a main reason to explain such different movements between prices
for grain products and for soybeans, given that more than 60 percent of soybean consumed in China is

imported, while imports account for less than one percent of domestic consumption in the case of the
three grain products.

Figure 11. Selected agricultural product prices, domestic and international (previous year's same
month=100), 2001-08
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Off-Farm Employment

According to a recent off-farm worker survey conducted by the National Bureau of Statistics (2009b),
there were about 140 million rural migrants working outside their home towns by the end of 2008. About
50 percent of them (70 million) went back home during the Chinese Spring Festival season in January of
2009. However, among these 70 million, 20 percent did not return to the cities where they used to work
but stayed at home to find jobs. Of the 80 percent who did return to cities, 11 million actually did not find
jobs. Another survey, covering 120 villages in 11 provinces, was conducted by the Rural Economy
Research Center of the Ministry of Agriculture in late 2008, and it shows that in October 2008 about 6.5
percent of migrant workers went back home due to job loss (Wang and Cai 2009). Based on a survey
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conducted in the six provinces, Huang et al. (2009) estimate that 45.4 million rural migrant workers were
laid off between September 2008 and April 2009, of which about half eventually found new jobs. The
estimated net loss of jobs in April 2009 was about 20 million—that is 3.8 percent of the total rural labor
force—while 30 percent of the 20 million migrant workers found jobs later (between May and August of
2009). This study also shows that the older or less educated workers were hurt more than the younger or
more educated ones, who were able to find jobs quicker. A recent off-farm worker survey conducted by
the National Bureau of Statistics shows that the employment of migrant rural labor increased by 3.8
million in the second quarter of 2009, up 2.6 percent from the first quarter of 2009 (NBS 2009f). More
than 1.01 million people were employed in the third quarter, 0.7 percent more than in the second quarter
of 2009 (NBS2009g).

Rural Income

China's rural household income is lower than that for urban households, and growth in rural household
income is also slower (Figure 5). Although wage income earned from off-farm jobs grew rapidly, it
accounted for about 40 percent of per capita net income for the rural households as a whole in 2008, up
from 30 percent in the early 2000s (Figure 12). In the first three quarters of 2009, rural households’ net
income increased by 9.2 percent, which was slightly higher than the average growth rate in the previous
years. While family business (including agriculture) was the largest source of net income of rural
households, it was affected more adversely by the crisis. The income growth for family business was only
4.0 percent in the first three quarters of 2009 (NBS 2009d), while the growth rate was 8.4 percent in 2007
(Figure 12). Another income source that should be noticed is direct transfer through various government
agricultural subsidy programs. While such income accounts for a small part of total household income, it
has grown very rapidly in recent years— 37 percent in 2008 and 27 percent in the first three quarters of
2009.

Figure 12. Rural per capita annual real income at 2008 constant prices (1,000 Yuan)
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4. STIMULUS PACKAGE: POLICIES AND INVESTMENTS

The current global recession is the most serious economic crisis the world has faced since World War 11,
and it is also the first serious challenge to China's growth miracle of the past two to three decades. The
eyes of the world are on China, not only because of the size of her economy, but also the speed of the
changes that have occurred in the country. In the late 1990s the Asian financial crisis brought a sudden
halt to the growth miracle in some Asian tiger economies. Will China's growth miracle face a similar
outcome as a result of the current crisis? The slowdown in growth challenges the Chinese government
economically and politically. Social instability as an outcome of mass unemployment and a continuously
widening income gap between the rich and the poor have been experienced by some developing countries
when growth has suddenly disappeared.

Policy Adjustments

To avoid a rapid increase in unemployment and to maintain social stability, the Chinese government
responded quickly to the crisis by making a series of adjustments to its macroeconomic policies, moving
from the tight fiscal policy adopted in early 2008 to a loose one and adopting an accommodating
monetary policy. Given the slowdown in growth of the world economy and the sharp decline in export
demand, the Chinese government adopted a fundamental approach to increase domestic demand,
including expansion of public investment and promotion of private consumption through sizable fiscal
supports and improvement in people's lives through infrastructure and post disaster (earthquake)
reconstruction. In addition, a wide range of monetary policy instruments have been employed to maintain
sufficient liquidity of the banking system and to stabilize the exchange rate.

Of all the interventions, the fiscal stimulus package of Y4 trillion (equivalent to US$586 billion)
is the key measure for coping with the crisis. The package, equivalent to about 16 percent of China’s GDP
in 2007, was announced by the government in November 2008 and implemented by the end of 2008; it is
expected to continue through 2010. In the package, Y'1.2 trillion (about US$170 billion), or 29.5 percent
of the total, will be provided financially by the central government, while the remaining will be funded
by local government budgets, banking loans, or provided through other financial channels. In order to
help the provincial governments to better finance related investment, the State Council approved the
Ministry of Finance, on behalf of the provincial governments, to issue additional treasury bonds valued at
Y200 billion.

In terms of the central government's Y 1.2 trillion, the first Y100 billion was invested by the end
of 2008; the other Y500 billion was planned for 2009, while the remaining Y600 billion will be invested
in 2010 (see the investment portfolio of the stimulus package in Table 1). The government has also
earmarked Y1 trillion, or 25 percent of the package, for post earthquake reconstruction in southwestern
Sichuan Province. Affordable housing construction for the affected residents will cost Y400 billion,
public utilities in rural areas and industry restructuring will be Y370 billion each, while Y210 billion will
be deployed to fund eco-friendly and energy-saving projects. The remaining Y 150 million will be used
for health care and education (NDRC 2009). Agriculture, rural areas, and farmers are among the top
priorities of the package to increase rural incomes that provide an important means for expanding
domestic demand. The stimulus package also attempts to address China’s income inequality, in particular
rural-urban income inequality (Liu 2009).

Several tax-related policy reforms were adopted to enhance the competitiveness of enterprises
and to increase household incomes. The main tax policies include a measure to implement a new law of
enterprise taxes and to raise the minimum deduction level for personal income taxes. In total, a tax burden
of Y280 billion on enterprises and households was reduced in the last quarter of 2008. A comprehensive
reform of the value added tax is also a part of the new enterprise tax reform. Moreover, the government
will continue the favorable tax reduction and export tax rebate policies for small and medium enterprises,
real estate, and the stock exchange. The government also plans to reduce and eliminate unnecessary
administrative fees, and it was reported that about 100 such fees will be eliminated. As a result, it is
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expected that about Y500 billion in taxes or fees paid by firms and individuals will be cut in 2009. To
support the development of export-oriented, high-tech manufacturing sectors, some relevant sectors will
receive more export tax rebates.

Table 1. Investment portfolio of China's stimulus package for the central government (Y100
million)

2008-09 2009 2010
% of investment investment investment
Item . Total specific from from from
investment .
investment central central central
government government government
Total 40,000 100 5,915 4,875 5,885
Civilian projects 4,000 10 522 422
Rural civilian projects 3,700 9.3 1,253 913
Infrastructure 15,000 37.5 460 210
Social welfare 1,500 3.8 703 573
Sustainable environment 2,100 53 260 140
Technology advances and industry 3,700 9.3 585 525
restructuring
Post earthquake reconstruction 10,000 25 2,000 2,000
Other 132 132

Source: NDRC 2008 and 2009, Ministry of Finance 2009.

Social Security and Employment Benefits

Improving the social security system and employment benefits is seen as an important measure to boost
consumers’ confidence and to expand domestic demand during the global recession. Under the stimulus
package, the Chinese government spent Y270 billion on social security and employment benefits in 2008,
19.2 percent more than they spent in 2007. The budget for social security and employment benefits was
Y330 billion in 2009, up 22 percent from 2008. In particular, rural and urban household social security
was reinforced. The fiscal support was increased to improve the standard of the minimum retirement
pension, with special subsidies to western, central, and northeastern regions. In 2009, 10 percent of
counties were selected to implement a new rural social retirement pension plan. The subsidy covers part
of the premiums paid by the rural residents. In certain situations, the subsidy also covers part of the
pension payment. In the western region (one of the largest lagging regions in China), the central
government now covers the full cost of the new social retirement pensions, while in the other regions, the
subsidy is only about 50 percent. The total subsidy is equivalent to Y55 per person per month.

Industry Development Strategy

To improve competitiveness and to develop new industries with advanced technology, the Chinese
government launched an industry development strategy in early 2009 to target 10 main manufacturing
sectors. These sectors include automobiles, steel, shipbuilding, petroleum chemistry, light manufacturing,
textiles, machinery, and information technology. The strategy encourages investment in the adoption of
new technology, including eco-friendly and energy-saving technologies, and provides financial
incentives. For this purpose, Y370 billion is allocated to investment in industrial upgrading and Y150
billion to research and technology development. A reform to introduce cost recovery of natural resource
use in order to protect the environment has been considered, as well as improvements in resource use
taxation.
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Monetary Policy

The Chinese government has adjusted its policy objective from controlling inflation to stimulating
economic growth. It also changed its monetary policy from the prudent one adopted in early 2008 to a
moderately loose one in September 2008. Prime rates of deposit and credit were adjusted downward five
times. At the same time, credit control measures were removed to induce financial institutes to increase
their credit supply to the priority areas identified by the stimulus package, such as agricultural and rural
development, small- and medium-sized enterprise financing, and recovery in the earthquake disaster
areas. To support the real estate market, the loan rates for commercial and personal houses and the down
payment rate were adjusted downward.

Pro-Agricultural and Rural Economic Policies

More than half of Chinese still live in rural areas, and the level of rural households’ income and
consumption is still much lower than that of urban households. In recent years, especially since 2004, the
central government has increased investment support in agricultural and rural development and increased
direct transfers to rural households. The total central government expenditure to support agricultural and
rural development was only about Y200 billion in 2003. It has increased rapidly, however, reaching about
Y600 billion in 2008, up 37 percent over 2007 and Y720 billion in 2009. The average annual nominal
growth rate was about 22 percent during 2003—09. Many measures have been taken to increase personal
income and boost consumption. The main measures are enhancing public infrastructure investment and
agricultural subsidies and reforming education, medical health, and social security.

Agricultural Infrastructure

Expenditures for developing agricultural infrastructure total Y113.76 billion and are mainly being used
for water, electricity, roads, gas, and housing. The total investment in agricultural infrastructure rose to
Y344.7 billion in 2009, an increase of about 28 percent.

Farmers’ Subsidies

To support agricultural production, especially grain production, four kinds of subsidies have been
provided to farmers in recent years, including direct subsidies to grain producers, subsidies for the use of
superior seed varieties, subsidies for agricultural machines and tools, and subsidies for agricultural input.
Agricultural subsidy expenditure totaled about Y103 billion in 2008 and Y123 billion in 2009. Subsidies
for the use of superior seed varieties have been increased and subsidy levels have been raised; subsidies
are available to all rice, wheat, corn, and cotton growers and have been extended more widely to canola
and soybean farmers. A new subsidy on tea-oil tree planting has been introduced. The central government
is spending Y13 billion, a year-on-year increase of Y9 billion, on subsidies for purchasing agricultural
machinery and tools. General subsidies for agricultural supplies are being increased to coordinate with
price rises and changes in the acreage planted in various crops.

Farm Product Price Stabilization

To protect farmers from the possible impact of the global recession, a combination of control policies has
been introduced, including raising purchase price floors, manipulating reserves, temporary purchasing and
stockpiling, shipping to other regions, and exporting and importing. These steps were taken to stabilize
the prices of major agricultural products such as grain, edible vegetable oil, cotton, sugar, and hogs. In
2009, the minimum purchase price of wheat was raised byY0.22 per kilogram and rice by Y0.26.
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Agricultural Insurance

Trials to subsidize insurance premiums for crops were extended from 6 provincial-level administrative
areas in 2007 to 16 in 2008, covering 75 million rural households in 2008. Investments of about Y6
billion rose to Y8 billion in 2009, an increase of Y2 billion.

Agricultural Science and Technology

Investment in agricultural science and technology was raised to expand application of innovations in
agricultural science and technology and provide better agriculture-related technical services.

Education

Free compulsory education is available in both urban and rural areas. Tuition and miscellaneous fees paid
by all urban students receiving compulsory education was stopped in the autumn of 2008. The level of
funding for operating expenses for rural compulsory education has been increased, free textbooks have
been provided to rural students, and school heating subsidies for rural primary and secondary schools in
northern China have been raised. In addition, new primary and secondary schools with improved
sanitation facilities are being developed in the central and western regions and living facilities in rural
schools there are being improved. A total of Y22.3 billion was used to grant financial assistance to
students from poor families at regular undergraduate institutions, vocational colleges, and secondary
vocational schools.

Medical and Health Care

A new type of cooperative medical care system has been established in all rural areas across the country,
covering more than 800 million residents. The government increased the number of pilot cities making
basic medical insurance available to their nonworking residents. The policy grant assistance to rural
women who give birth in hospitals now covers the entire central and western regions, and the central
government raised such assistance to Y300 per person for the central region and Y400 for the western
region.

Employment

More jobs have been created through development of rural enterprises and model towns. Vocational
education and technical training in rural areas have been increased to make it easier for rural residents to
find non-farm jobs. College graduates are encouraged to work in urban and rural community-level
organizations in the central and western regions and in small and medium-sized enterprises.

Rural Poverty Reduction

In 2008 a total of Y16.73 billion was disbursed to alleviate poverty through development, focusing on
developing infrastructure and industry in poor rural areas and providing job training for poor rural
residents. This is an increase of Y2.3 billion over 2007, rising to Y19.7 billion in 2009.

Rural Consumption Boost

At the same time, measures to stimulate rural demand and to improve rural market access conditions were
adopted. There are several initiatives related to market place construction in villages or townships to
extend the supply chain to cover more rural areas, to improve the provision of social services (including
electrification) and consumption credits in the rural areas and to provide certain types of consumption
subsidies. For example, the central government allotted Y40 billion for credit subsidies when durable
consumption and investment goods are purchased by rural households. By targeting the rural markets,
these measures also help urban enterprises increase sales and expand their rural markets and relevant
investment.
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In summary, China's stimulus package is a comprehensive one, including both investment and
policy measures. While the immediate goal of the package is to stimulate domestic demand and hence to
reverse the declining trend of economic growth quickly, many measures discussed above actually aim at
long-run growth. This follows the traditional Chinese philosophy that a crisis is also an opportunity.

China is taking advantage of this crisis to create more opportunities for sustainable growth in the long
run.
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5. ADYNAMIC CGE MODEL FOR CHINA

A dynamic computable general equilibrium model (DCGE) is developed for this study to assess the
economic impacts of the recent global recession and China's stimulus package. As an economy-wide,
general equilibrium model, the DCGE model is the proper tool for the purpose of this study, as such a
model captures the economic interlinkages across sectors. A static, standard CGE model was developed in
the early 2000s at the International Food Policy Research Institute (IFPRI), as documented in Lofgren,
Harris, and Robinson (2001). The recursive dynamic version of the CGE model is based on this standard
CGE model, with the incorporation of a series of dynamic factors. The application of similar dynamic
CGE models for other country case studies can be found in Thurlow (2004), Diao et al. (2007), and
Breisinger, Diao, and Thurlow (2009).’

Similar to other CGE models, the DCGE model is a multisectoral general equilibrium model that
captures economic activities on both the supply and demand sides. On the supply side, the model has
defined specific production functions for each economic activity, which is often called the production
sector in the model. As in any other quantitative economic analysis, certain assumptions have to be
applied before calibrating the model to the data. In a typical CGE model, a constant return to scale
technology with constant elasticity of substitution (CES) between primary inputs is fundamentally a
necessary assumption in order for the model to have a general equilibrium solution. However, as both
primary and intermediate inputs are considered in the production functions of a CGE model, a Leontief
technology with fixed input-output coefficients is often assumed for intermediate inputs as well as for the
relationship between intermediates and primary inputs in aggregation.

The demand side of the CGE model is dominated by a series of consumer demand functions. In
the current model, the system of consumer demand functions is solved by maximizing a Stone-Geary
utility function in which the income elasticity is not necessarily one (which differs from a Cobb-Douglas
utility function), and hence, the marginal budget share for each consumer good departs from the average
budget share of this good in consumers’ total budget. As in any other general equilibrium model,
consumers’ income that enters the demand system is an endogenous variable. Income generated from the
primary factors employed in the production process is the dominant income source for consumers, while
incomes coming from abroad (as remittance received) or the government (as direct transfers) are also
considered.

The relationship between supply and demand has to be explicitly modeled in a CGE model,
which determines the equilibrium prices in the domestic markets. Given that a CGE model also captures
the trade flows--both imports and exports the relationship between domestic and international markets is
also modeled explicitly. In general, the commodities produced or consumed in the domestic market are
not perfectly substitutable for those going to or coming from international markets, and price-sensitive
substitution (imperfect substitution) between foreign goods and domestic products is assumed.

As we know, capital formation and productivity growth is a gradual process. Capturing this
dynamic process is a key component of the DCGE model. Given that the current model is highly
disaggregated into sectors, and, together with multiple households, it is unrealistic to expect a fully
developed intertemporal general equilibrium model for this study.* Thus, recursive dynamics are applied
in the model. With such a model setup, the dynamics occur only between two periods, and neither
consumption smoothing along the growth path, nor intertemporal investment and saving decisions are
taken into account. Instead, private investment (hence capital accumulation) is determined by a Solow
type of saving decision, in which savings are proportional to income and not endogenously solved from a
Ramsey type of intertemporal utility function.” It is well known that China has run a huge surplus in trade

* A mathematical presentation of the DCGE model for China is available from the authors upon request.

* An intertemporal general equilibrium model in literature is often used with a relatively aggregated economic structure. See
Diao, Rattse, and Stokke (2005) for a growth analysis for Thailand.

3 See Diao, Yeldan, and Roe (1998) for discussion of the Ramsey-type intertemporal utility function and its role in
determining consumers’ consumption and saving behaviors.
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and in its current account. While a recursive dynamic CGE model is unable to capture changes in the
balance of trade and the current account endogenously, such changes are handled through the choice of
macro closure for the current account. In the current model, to define an equilibrium for the current
account, growth in the amount of current account surplus is exogenously determined. Other dynamic
factors include population (and hence labor supply) growth, land expansion, and productivity change,’
which are all exogenous variables in such a model setup.

The government is generally included in a CGE model as an institutional account. In the current
model, the Chinese government collects taxes (including tax revenue from domestic households and
producers, export taxes, and import tariffs), transfers part of this income to households, and uses the rest
either as investments or recurrent spending. In the simulation of the model, the stimulus package is
introduced as increased government investment, which will be discussed later.

The database used in a CGE modeling analysis is called a social accounting matrix (SAM). While
a 2005 SAM for China is available, it needs to be updated, and the highly aggregated agricultural sectors
need to be further disaggregated. These steps have been done for this study: here the Chinese economy is
represented by a SAM with 61 production sectors in 2007. A list of sectors for the updated SAM is
presented in Table A2 of the Appendix, while the economic structure is presented in Table A3 of the
Appendix. In the 2007 SAM, the aggregated households in the original 2005 SAM are split into two
groups to represent the rural and urban households. Other 2007 data that are used for updating the SAM
include the sector growth rate, detailed crop and livestock production and growth, disaggregated exports
and imports by commodity group, disaggregated government expenditure, current account, and rural and
urban household consumption expenditure surveys. All the data used in the SAM updating are drawn
from published information by official government sources.

81t is possible to link productivity growth with public investment if the estimated growth elasticity for China is available.
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6. ASSESSING THE IMPACT OF GLOBAL RECESSION ON CHINA’S ECONOMY

We first calibrate the base year (2007) of the DCGE model according to the updated SAM. We then
develop a base-run scenario based on the information available for sectoral-level growth and exports and
imports in 2008 and early 2009. In the base run, the Chinese economy moves along its recent growth
trend (before the global recession) through 2008. We did not consider the impact of external shocks on
China's economy in 2008 as such effects did not occur until the last quarter of 2008, and the DCGE model
is an annual base model. We then impose a series of exogenous shocks that reflect the main channels
through which China's economy has been negatively affected by the world recession in the year 2009 of
the model. After 2009, there is no additional exogenous shock in the model, and the model solves for a
series of endogenous variables for each year between 2008 and 2015.

Three types of shocks are exogenously imposed in the base-run model for 2009. The most
important shock is imposed on the trade sector and the sudden decline in FDI inflows. In any single
country CGE model, world prices are exogenous, while imports and exports are endogenous variables.
Thus, by lowering the world prices faced by China's exports and imports, we try to capture the declines in
external demand for China's exports and the declines in the import demand of Chinese export sectors as a
result of the decrease in exports. Ideally, the price shocks should roughly approximate actual price
changes. However, given that most subsectors are aggregated, it is unlikely to identify their price changes
in the world market, particularly for those subsectors that the Chinese economy heavily depends on either
through exports or imports. Such subsectors include textile and clothing, electric manufacturing,
electronic manufacturing, telecom manufacturing, and transport equipment, which all compose by many
individual products and product varieties. Thus, it is impossible to identify a single commodity price for
them, and we have to impose an arbitrary price shock in the model. Specifically, 10 percent of a one-time
decline in the world prices faced by Chinese firms as exporters and 5.5 percent of that faced by such firms
as importers are uniformly imposed in the base run for 2009.” We also assume that world prices will stay
at their 2009 level until 2015. With such world price declines, we try to simulate a decrease in exports and
imports similar to what occurred in the first quarter of 2009, with an assumption that such declines in
China's trade will last through the whole year of 2009 if there is no government intervention (such as the
stimulus package that will be modeled later).

The second shock is imposed on foreign inflows, which is an exogenous variable in a recursive
dynamic CGE model. Foreign inflows capture the imbalance between exports and imports. A negative
(positive) foreign inflow is consistent with a trade surplus (deficit) and indicates foreign outflows, which
is the case in China. While the flow of FDI is captured by the capital account, it often relates to the
increases in imports and hence enhances the foreign inflows measured as trade deficit. Thus, we cannot
model changes in FDI inflows independent of changes in total trade balance. Instead, we model the net
foreign outflows by altering its annual growth rate from 12.8 percent in 2008 to 6.4 percent in 2009. The
annual growth rate of foreign outflows further slows down to 5.1 percent after 2009 until 2015. With such
exogenous adjustment in foreign account closure, together with declined world prices for exports and
imports, growth rate in both exports and imports becomes negative in 2009, and turns to be positive but
with much more modest growth than that in the recent history after 2009. Moreover, the growth rate for
exports will be slightly slower than the growth rate for imports due to the exogenous slow-down in
increases in trade surplus in the model.

The third type of shock is to the productivity of factors employed in the production process.
Because of a sudden decline in foreign countries’' demand for China's export goods, many sectors,
particularly those that are export oriented, have to cut their production, which implies underutilization of
their existing capacity, particularly machinery and other types of capital, as well as that portion of their
current employment force that they cannot lay off right away. To model such a sudden decline in the

7 Given that it is extremely difficult to obtain the world prices for most export and import nonagricultural products that
compose wide variety of products within each subsector defined in the model, the choice of price shock is based on the desired
outcome of the shock on the exports and imports.
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productivity of some sectors, we exogenously lower the level of 2009 total factor productivity (TFP) for
those export-oriented manufacturing and service sectors. After 2009, growth is restored in these sectors'
TFP, but it starts from the lowered level in 2009. While there is no exogenous shock imposed on those
sectors that are primarily in the domestic market, such as agricultural production and private services
other than hotels and restaurants and real estate, those sectors will be affected by the world recession
through the general equilibrium linkages of the model. We will discuss such linkage effects later.

To partially capture the employment effect of the world recession, we consider two types of labor
in the model. We define low-skilled labor as having flexible supply, and skilled labor as having fixed
supply. The initial growth rate of skilled labor is assumed to be 2.0 percent annually and not affected in
2009. About 88 percent of the labor force is assumed to be low skilled with a much lower wage rate. We
model a flexible supply of such a labor force with an average wage rate initially about 50 percent of the
average wage rate for skilled labor. Change in the average wage rate for the low-skilled labor is
endogenously linked to change in the average wage rate for the skilled labor, while the skilled labor wage
rate is an endogenous variable in the model. We assume a low elasticity in the wage link between the two
types of labor to capture the much slower growth rate in the wage rate for low-skilled labor, which is
consistent with the situation in the last 10 years before the recession. Specifically, if the average wage rate
of skilled labor grew by 10 percent a year, the growth rate for the low-skilled labor wage would be 1.4
percent. When the Chinese economy is hit by a decline in export demand that causes factor productivity
to fall, the number of low-skilled labor employed in the economy declines. The results of such a model
will be discussed later.

Large Negative Growth Effect

The possible impacts of the recent global recession on the Chinese economy are first analyzed without
taking into account the government stimulus package. We first report the effect on the growth rate of
GDP and GDP by sector in Figure 13.

Figure 13. Annual growth rate of total and sectoral GDP in the base run (%), 2008-15
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Source: China's DCGE model results.

By ignoring the decline in the Chinese economy in the last quarter of 2008, the GDP growth rate
of 2008 as an endogenous result of the DCGE model is higher than the growth rate reported by the
China's National Bureau of Statistics (see Table Al in the Appendix), which is 9 percent for 2008. The
model simulation results in a growth rate of 11 percent in 2008. While the model result for the GDP
growth rate in 2008 is higher than the actual growth rate for that year, it is comparable with the growth
between 2003 and 2007, which ranges from 10.0 percent in 2003 to 11.9 percent in 2007. The high
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growth in the overall economy in the model is led by growth in the industrial sector, including export-
oriented manufacturing sectors and the construction sector. While the official reported industrial and
manufacturing GDP growth rates are 9.3 and 9.5 percent, respectively, in 2008, the model results are
higher—12.6 and 13.4 percent, respectively— but these high growth rates in the model result are
comparable to the growth performance until 2008. On the other hand, the growth rate of 5.4 percent for
the agricultural sector in the model is in line with the official number of 5.5 percent in 2008.

Trade Leads the Decline in Economic Growth

With the imposition of shocks in the DCGE model to represent the direct impact of the global recession in
year 2009 of the base run, the overall economic growth contracts significantly. The growth rate of total
GDP falls to 2.9 percent in 2009 in the model, led by the decline in industrial growth, which falls to 1.6
percent in 2009 (Figure 13).

Two factors contribute to the declining industrial growth. The primary factor is the decline in the
trade sector, which, by design, is hit harder than the overall economy during the recession (Figure 13).
While the financial crisis in the developed countries induces a world recession, China's capital (and hence
financial) markets are relatively less open to the world financial movement: therefore, the dominant link
between the Chinese economy and the world is through the trade channel. The model tries to capture this
channel by the exogenous shocks discussed previously. Thus, as shown in Figure 14, total exports and
imports in the model fall 14 to 19 percent in 2009. Moreover, the decline in total exports is led by a few
highly export-intensive manufacturing sectors, such as textiles and related products and manufacture of
communication equipment, computers, and other electronic equipment. Figure 15 displays the simulation
results for the growth rate in exports in these selected manufacturing sectors. The worst case is electronic
manufacturing exports, which decline by 50 percent in 2009 in the model.

Figure 14. Growth rate of total exports and imports (%), 200815
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Many export-oriented manufacturing sectors in China are also import-intensive. When their
production declines, their demand for imported intermediates falls. The demand side effect is the general
equilibrium result of the model. Together with declined investment demand, which is also a general
equilibrium result, total imports fall (in percent) more than the decline in total exports in the model for
2009 (Figure 13, base run), which is consistent with actual data reported by the government.
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Figure 15. Growth rate of exports for selected manufacturing goods in the base run, 2008-15
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Source: China's DCGE model results.

The slowdown in growth in the industrial sector (as shown in Figure 13) is also due to the decline
in construction, which is a non-traded sector. In the DCGE model, investment is financed by savings,
which includes savings from firms, households, and the government. When firms lower their investment
(savings) due to declining returns to their previous investment (as returns to capital), demand for
investment goods falls and hence growth in the construction subsector also falls. In the model, output of
investment declines by 17 percent in 2009, which causes the sector's value-added to fall by 7.9 percent in
20009.

The Agricultural Sector Is Relatively Crisis-Resistant

The agricultural sector, however, is somewhat resistant to shocks coming from the external world, as
China's agricultural exports and imports are much less important for this sector's growth performance than
are exports and imports for the performance of the manufacturing sector. By design of the simulation,
there is no exogenous shock on agricultural productivity growth in all scenarios. However, through the
general equilibrium linkages, we still observe that growth in the agricultural GDP in the model falls
modestly to 4.4 percent in 2009 from 5.4 percent in 2008 (Figure 13).

Less dependency on trade in China's agricultural sector indicates that in order to understand the
main channels that affect agricultural growth we need to focus on those factors that are not directly
shocked in the model. We first focus on the supply side. When rural migrants lose their jobs in the urban
sector, they have to return to their rural home base, which increases the labor supply in the agricultural
sector and hence can be expected to have a positive impact on agricultural production. However, China's
agriculture is primarily constrained by land, not labor. Returned rural migrants will not be able to produce
more agricultural goods in the short run because they face a land constraint. Thus, the model result shows
that, while low-skilled labor employment in the industrial sector falls by 3.5 percent nationwide,
employment in the agricultural sector does not increase in 2009.

Obviously, supply-side factors do not explain the reason the decline in agricultural production in
the face of the global recession, so now we turn to the demand side. When the Chinese economy is hit by
the global recession, we expect growth in household income to slow at the national level. Indeed, the
model reproduces slow growth in both rural and urban household incomes, which is consistent with data
recently published by the National Bureau of Statistics of China. However, agricultural demand is less
income sensitive than the demand for nonagricultural goods in today's Chinese economy. While food
spending still accounts for more than 40 percent of rural households' total consumption expenditure in
2007, the food budget share is much smaller for urban households, about 30 percent in 2007. Moreover,
with rapid income growth between 2004 and 2007, the food budget share declines in the last three years
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for both rural and urban households. Along this trend, the model predicts that the food consumption share
will continue to fall in the base run. With a declining share of food consumption in total consumer
spending, agricultural growth can be constrained by demand in a normal year without a global crisis, in
addition to the land constraint that the country has faced for many years. In a crisis year, for a similar
reason, agriculture is less affected on the demand side too.

Impact of the Global Recession Would Last for Many Years

It is important to notice that in the growth figures presented above growth will slow down not only in the
year 2009, when the economy was suddenly hit by the global recession, but also in the years after. While
the shock on the productivity side is only imposed in 2009 in the model, world prices are not expected to
return immediately to their 2008 level due to the global recession. Thus, the negative effect of the
recession on China's economic growth will continue after 2009. For example, as shown in Figure 13,
growth in total and sectoral GDP rises in 2010 from a much lower level of GDP in 2009. However, the
recovered growth in 2010 is much lower than that in 2008 before the crisis (7.7 percent in 2010 in the
model). A similar pattern of growth is also observed for the industrial and service GDPs in Figure 13 and
the trade growth in Figures 14 and 15. Only for the agricultural sector is the annual growth of 4.9 percent
in 2010 and after comparable to the 2008 rate of 5.5 percent in reality. Moreover, the annual growth rate
of total GDP in the years after 2010 is even lower than that in 2010, and it slows down to 6.7 percent by
2015 (Figure 13).

In summary, the base run of the DCGE model results indicate that while the financial crisis may
be a short-lived phenomenon, the impact of it on the Chinese economy will last much longer due to the
recession. The stimulus package introduced by the Chinese government will not only help China cope
with the short-run shock of the crisis, it will also allow the Chinese economy to continue its rapid growth
momentum in the years after the shock.
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7. HOW WILL THE STIMULUS PACKAGE WORK THROUGH THE ECONOMY?

Before we start the discussion of the model results, we need to know what a CGE model can do in
assessing the impact of such a stimulus package. Similar to many other applied general equilibrium
models, the DCGE model developed for China is a model for the real side of the economy. Therefore, the
model does not explicitly capture any financial movement of the economy or the role of monetary supply
and demand. Because of this generic limitation to the model, we are unable to fully assess the entire
process of economic response to a stimulus package, which in general works through increased financial
supply to create additional demand for existing production capacity. Such a financial supply can be a
government's direct investment through fiscal channels or a private investment through increased banking
loans with more relaxed borrowing conditions. When an increased financial supply is inserted into an
economy, the real and financial sides of the economy both respond. This can further affect the real side of
the economy through future inflation, if too much money is inserted into the economy. However, when
we analyze the real side of the economic impact of the stimulus package in this study, we ignore both the
financial factors and the second-run effects of financial factors on the real economy through possible
future inflation risks.

The direct objective of a stimulus package is to stimulate economic growth through additional
demand on the current production and trade capacities (including factors such as labor, land, and capital),
which have become underutilized as the economy contracts in the recession. In the case of China, the
majority of additional demand comes from growth in investment financed by the government. Given that
the lion’s share of such investment goes to increasing public goods such as roads and other infrastructure,
its growth is highly related to the demand for domestically produced goods and services. We model such
investment through increased government spending on these capital goods and services, assuming that
such increased spending will not be financed by increased government saving or tax revenue (which will
force the private sector to reduce their savings). In the model language of the macro-closure, this
assumption implies that the government uses additional income sources to finance its investment and such
additional income sources are created by the stimulus package.®

When government increases its demand for investment goods, it first directly stimulates
production of these capital good sectors. In its general equilibrium setting, when capital good production
sectors increase supply of their products, they need to use more inputs, such as labor, capital, and
intermediates. Increased demand for labor creates jobs for unemployed low-skilled labor and raises the
wage rate for the skilled labor, the supply of which is assumed to be fixed in the model. Increased demand
for capital raises the return to capital, which makes future private-sector investment more profitable.
Increased demand for intermediate goods will directly create markets for these goods, and hence, the
supply of such goods can further increase to meet such demand. We model this process by assuming that
the underutilized production capacity due to the crisis can be partially put into production, which implies
the recovery of productivity of these sectors to close to the pre-crisis level.

Finally, when the private sectors, including firms and households, increase their income due to
investment-induced production growth, they also increase their savings, which further stimulates
investment. We model the increased private savings (and hence investment) by assuming that firms' and
households' savings are proportional to their income.

We conduct all these simulation exercises in a scenario called the “stimulus run.” While we
describe these processes in response to a stimulus package sequentially and individually, they actually
work together in the stimulus run. The simultaneous response of the model's supply side causes a short-
term impact (in year 2009 of the model, for example), while the investment-side response, together with

8 We did not include the targeted direct transfer from the government to the low-income households given that the
households in the model are highly aggregated and total welfare-related transfer to the households is less than 4 percent of the
stimulus package. Also, we did not model any policy reforms included in the stimulus package such as tax reforms, subsidy
policies and other industrial structural adjustment policies given that little implementing information about such reforms is
available to the public.
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the supply response due to increased capital formation, will be a medium-term impact in the DCGE
model.

Public good investment will also have a positive externality effect on the private sectors'
productivity. More high quality roads significantly reduce the transportation and transaction costs for
firms, while other infrastructural investments often improve the external conditions for the private sectors
doing business. Moreover, taking a crisis as an opportunity, investments in technological change and
innovation are directly included in the stimulus package and a series of new industrial strategies will be
implemented in 2009 and after. With such investments, it can be expected that productivity will grow
more rapidly and China's competitiveness in the world will be further improved. We call a productivity-
led growth impact of the stimulus package a long-run impact. Given that such an impact takes time to be
realized, and there is little evidence to provide the model for conducting a long-run simulation, we will
not consider it in this study.

A Significant Positive Short-Run Growth Effect

Now we turn to the model results of the stimulus run, where we discuss a group of economic indicators
similar to those for the model’s base-run results to quantitatively measure the impact of the stimulus
package on growth, trade, and income. We start with Figure 16 (similar to Figure 13) to show the growth
impact. Then to make it easy to compare Figure 16 with Figure 13, we keep the same scale on the y axis
as that in Figure 13 to show the different results under the two scenarios. In Figure 16, while the growth
rate of total GDP in 2009 is still lower than that in 2008, the year previous to the global crisis, the growth
rate of 8.6 percent is much higher than that in the base run (2.9 percent) in the model for 2009. A similar
growth rate (8.9 percent) is obtained for the industrial GDP (1.6 percent in the base run). The growth in
GDP of the service sector rises to 9.4 percent, from 4.1 percent in 2009 of the base run. While the
agricultural sector has some resilience in the face of the global crisis, it benefits only modestly from the
stimulus package, growth in agricultural GDP increases to 5.5 percent from 4.4 percent in the model's
base run.

Figure 16. Annual growth rate of total and sectoral GDP in the stimulus run (%), 2008-15
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Growth in the industrial sector can be partially explained by the recovery of underutilized
production capacities, as we have exogenously brought the sector levels of TFP back to the same levels as
in 2008. However, growth in the agricultural sectors and part of the service sectors is all driven by
demand, as we did not change the sectoral TFPs of 2009 in either the base run or the stimulus run.
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Domestic Demand-Led Growth

Turning to the trade sector, we start with the growth in total exports and imports presented in Figure 13
above. In contrast to the GDP growth for the overall economy and individual sectors, change in the export
or import growth rates is rather modest in the stimulus run in comparison with the base run. That is to say,
total exports and imports continue to fall even with the stimulus package, though the magnitude of the
declines becomes smaller than those in the base run. Compared with import growth, the recovery in
export growth seems to be more rapid. Instead of a 13.2 percent year-to-year drop in exports in 2009 in
the base-run model, exports decline by 7.4 percent in the same year in the stimulus run. On the other
hand, imports still decline by 11.3 percent in the stimulus run (compared with a decline of 18.9 percent in
the base run).

Therefore, domestic demand has become the main engine for stimulating growth through the
stimulus package. This is obvious because most measures applied in the stimulus package target domestic
investment and demand for domestic factors and inputs. To further understand the role of domestic
demand in stimulating growth during a global crisis, we display the growth in production that is produced
for domestic markets in Figure 17. Aggregating production into five broad groups, the first panel of
Figure 16 shows a similar pattern of growth in domestically produced and consumed goods as that for the
sector's GDP (in Figure 13) under the base run. For example, led by the decline in construction,
domestically consumed industrial production other than mining and manufacturing decreases by 3.2
percent in the base run for 2009, declining from an 11.6 percent growth level in 2008, while the growth
rate of manufactured products produced and consumed domestically falls to 1.7 percent in 2009 from 11.5
percent in 2008. All growth rates are measured in real terms, that is, in base-year prices at the commodity
level. The second part of Figure 17 shows the growth rate of the same groups of products during the same
time period under the stimulus run. While growth rates rise in all the domestic production sectors, the rise
is sharper for industrial goods. For example, the growth rate of other industrial products produced for the
domestic market rises to 5.5 percent in 2009 and that for the manufacturing sector rises to 6.8 percent.

Figure 17. Growth in domestic demand and produced products, base and stimulus runs, 2008-15
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The other way to evaluate the importance of the domestic market in stimulating growth during
and after the global recession is to look at the share of trade in either domestic production or
consumption. We report such shares in Figures 18 and 19. While exports account for 40 percent of
China's GDP, when measured as a share of the gross value of production, it is about 13.8 percent.
Similarly, for imports, which are equivalent to 30 percent of GDP, its share in total domestic absorption,
including intermediate, consumer, government, and investment demand, is about 11.2 percent in a normal
year. When the global crisis hits the growth in Chinese economy, it lowers the dependency of the
economy on exports and imports. In the crisis year of 2009 in the base run, the export—production ratio
falls to 13.0 percent from 13.8 percent in 2008, and the import—-consumption ratio falls to 9.5 percent
from 11.2 percent in 2008. With the stimulus package effect, such trade dependency shares rise only
modestly, although the growth rate in GDP increases much more (as shown in Figure 15). Even taking
into account the medium-run effect, the shares of exports and imports in the Chinese economy will not
come back to their peak in recent years. Obviously, less dependency on external markets and increased
importance of domestic markets in growth will help China maintain its growth momentum and thus be
less vulnerable to external shocks.

Figure 18. Share of exports in total production, base and stimulus runs (%) 2008-15
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Figure 19. Share of imports in total consumption, base and stimulus runs (%), 2008-15
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The Stimulus Package Will Create Jobs

One important reason for designing a stimulus package is to lower the unemployment pressure, which is
an outcome of the decrease in export demand for Chinese products. Therefore it is necessary to check
whether there are more employment opportunities with the stimulus package than without. As mentioned
in section 3, we assume that the labor supply for low-skilled labor is flexible, while the supply of skilled
labor is fixed and grows exogenously in the model. A flexible labor supply assumption implies that the
number of employed, low- skilled labor is determined by the demand for it. If the Chinese economy is hit
by the global recession without a government stimulus package, demand for such labor stops growing,
declining by 1.2 percent in 2009, compared with 2008. On the other hand without the crisis in 2008, the
model shows an annual growth rate of 7 percent in total demand for low-skilled labor and more than 10
percent growth in such labor demand in the industrial and service sectors.

The model result shows that stimulated economic growth under the stimulus run is accompanied
by increased demand for labor. While total labor demand only grows modestly at 1.6 percent in 2009, the
growth rate recovers to its precrisis level of 6.6 percent in 2010. As expected, most jobs are created in the
industrial and service sectors, particularly the service sector in2009. However, in the year following the
crisis year of 2009, the growth rate of labor demand in the industrial sector jumps to more than 10
percent, from its lowest level in 2009 (Figure 20).

Figure 20. Growth in low-skilled labor demand under the stimulus run (%), 2008-15
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Stimulus Package Benefits both Rural and Urban Households

The historical data show that recent economic growth has benefited urban households more than rural
households, and the increasing rural-urban income gap has been a growing concern for the government.
In this study we are unable to model the interventions identified in the stimulus package to specifically
target rural development and agricultural growth due to lack of detailed information for understanding the
channel of these interventions to stimulate rural income growth. What we capture in the analysis is the
general impact of stimulated growth that is domestic demand led and that will create more job
opportunities for low-skilled labor, of which many are rural migrants. Even focusing only on such
impacts, the model result shows that both rural and urban households benefit from the stimulated
economic growth. As shown in Figure 21, the factor income growth rate is higher for rural households
(11.1 percent) than for the urban households (4.2 percent) in 2009 in the stimulus-run model, and income
growth converges between the two groups of households after that. Taking into account the medium-term
effect, the income growth rate for both household groups is still higher than that under the base run
without a stimulus package, though such growth is slower than the high pre-crisis level.
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Figure 21. Growth in factor income for rural and urban households (%), 2008—15
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We must point out that the model is highly aggregated in defining households, and within-
household heterogeneity has been ignored because of this aggregation. Obviously, some households in
some regions are affected more by the crisis than the national average, both in the rural and urban areas.
Although an assessment of income effects at the micro level among the different households is very
important, it is beyond the scope of this paper.

Measuring the Overall Gains of the Stimulus Package in Short to Medium Runs

Finally, what are the overall gains of the stimulus package to economic growth? We assess such gains
using the difference between the levels of total GDP (in 2008 prices) under the two scenarios during the
period 2009—15 (Figure 22). As we mentioned before, in this analysis we did not consider the
productivity enhancement role of public investment as a part of the stimulus package, as such impacts
may not be seen during the implementation years of the package (which only lasts for two years in the
government document and only one year in the model simulation). Measuring the long-term returns to
public good investment requires much more evidence, which is impossible to obtain in the early stage of
the implementation. That is, we are not in a position to evaluate the returns to the stimulus package and

only consider what this package can possibly bring to the Chinese economy directly in the short to
medium runs.

Figure 22. Overall gains of the stimulus package in real GDP (RMB trillion), 2007-15
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To make such an assessment, we simply compare the level of GDP in a hypothetical scenario in
which the economy has to deal with the shock from the global recession without government intervention
in the base run with the scenario including the stimulus package. As shown in Figure 22, the gap in real
GDP in the two different scenarios widens as time moves on. This is not only due to the short-run effects
in 2009, in which the stimulus package helps the economy overcome the demand-side constraint from the
global market and keeps growing at 8.6 percent (instead of 2.9 percent as in the 2009 base run). This is
also because of continuous growth after the crisis year of 2009. As shown in Figure 15, with the stimulus
package, the GDP growth rate in the years after 2009 is higher than the growth rate in 2009—in a range
of 9 to 10.4 percent per year. But in the base run (without the stimulus package) economic growth only
recovers to about 7 percent per year during the same period (Figure 13). With such a difference in the
annual growth rate, the accumulative difference in GDP, measured in 2008 prices, is about RMB 76
trillion over the next seven years (2009—-15). This number is about three times the 2007 GDP. That is to
say, the immediate- and medium-term gains of the stimulus package (without taking into account the
long-term impact of productivity enhancement) are roughly about three years' GDP. By year 2015, the
level of total GDP (in real terms) will be RMB 7.7 trillion higher under the stimulus run than that in the
base run, which implies that in just one year the level of GDP will be about 20 percent higher than it
would have been without this package.

We also measure the gains in China's total exports using a similar method. The total gains are
about US$5.6 trillion using the current exchange rate of 7:1. With this exchange rate, it is equivalent to
half of the gains in GDP in the same period. Putting it another way, the model results indicate that about
half of the gains created by the stimulus package depend on external markets, while the other half comes
from domestic demand. Such balanced growth between export dependency and domestic market
orientation will be the key for China to have sustained growth in the long run.
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8. CONCLUSION

As one of the largest economies with high import and export dependency ratios, China's economy has
been hit by the recent global recession. China is also one of a few countries in the world that responded
quickly to the crisis by implementing one of the world’s largest stimulus packages in late 2008 and early
2009. In this study, we developed a DCGE model for China and used this model to quantitatively assess
the impact of the global recession and China's stimulus package. While the actual economic growth rate
fell to 6.1 percent in the first quarter of 2009 and recovered to 7.9 percent in the second quarter of 2009,
the model simulation shows that the negative growth effect, without the stimulus package, would be much
more serious. The model also shows that the most affected sector is industry, particularly export-oriented
manufacturing and construction, while the agricultural sector seems to be more resilient. While the
agricultural growth rate declines modestly in the model, rural income is negatively affected due to
increased unemployment in the urban sector, which provides income to the rural households through rural
migrants working in the urban sector.

The analysis of the impact of China's stimulus package focuses on the short and medium runs.
While the stimulus package is expected to have strong long-run effects, given that industrial structural
change and technological innovation are directly targeted in the package, the model cannot assess such an
impact because not enough information is currently available. The analysis shows that domestic demand
will play the most important role in growth under the stimulus package. While annual growth recovers to
more than 8 percent in 2009 and after, with increased domestic investment and consumer demand, growth
in trade is unlikely to recover quickly. Although growth engines differ between stimulus growth and past
growth, the stimulus package does create jobs and hence increases income for both urban and rural
households.

The model is also used to measure the overall gains of the stimulus package by comparing GDP
levels in the two different scenarios discussed above. Without considering the productivity enhancing role
of public investment as part of the stimulus package (which is important for long-term growth but
unlikely to happen in the short run), the accumulative difference in the two scenarios' GDP is about RMB
76 trillion over the next seven years. This number is about three times that of GDP in 2007.

In conclusion, traditional Chinese philosophy views a crisis as also an opportunity. Taking the
opportunity of the current global recession, China is in the process of adjusting its growth strategy to
focus more on domestic demand, on rural development, and on advancing industrial structure. By fully
implementing this new growth strategy, China may continue to surprise the world with a new growth
miracle in the next 10 to 20 years.
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APPENDIX: SUPPLEMENTARY TABLES

Table A.1. Growth rate of selected economic indicators

GDP Agrg:}gl}t)ural In(él];t;al Sér]\;;e Exports Imports FDI
2004-07 11.3 5.1 12.6 11.6 29.2 23.6 5.6
2008 9.0 5.5 9.3 9.5 17.2 18.5 23.6
Q1-2008 10.6 2.8 11.5 10.9 21.4 28.6 61.3
Q2-2008 10.2 4.0 11.2 10.5 22.5 32.4 37.9
Q3-2008 9.0 5.6 9.0 10.1 23.2 26.0 23.8
Q4-2008 6.8 7.2 6.1 7.4 4.7 -7.9 -21.1
Q1-2009 6.1 3.5 53 7.4 -19.7 -30.9 -20.6
Q2-2009 7.9 3.8 6.6 8.3 -23.5 -20.5 -15.7
Q3-2009 8.9 4.0 -22.6 -18.8 -14.4

Sources: GDP data from China Statistical Yearbook (NBS 2009a) and website of National Bureau of Statistics of China
Trade(China Custom Statistics 2009); foreign direct investment (FDI) data from website of the Ministry of Commerce of China
(Ministry of Commerce 2009).

Table A.2. Sector list in China's 2007 SAM

Agriculture 31 Chemistry

1 Rice 32 Non-metallic mineral products
2 Wheat 33 Pressing of metals

3 Maize 34 Metal products

4 Other grain 35  Machinery

5 Bean 36  Transport equipment

6 Oil crop 37  Electrical machinery

7 Cotton 38  Communication equipment

8 Sugar 39  Measuring instruments and machinery
9 Vegetable 40  Other manufactures

10 Fruit 41 Recycling waste

11 Other crops 42  Electric and heat power

12 Pork 43 Gas supply

13 Beef 44 Water supply

14 Mutton 45  Construction

15 Poultry Services

16  Other livestock 46  Transport

17 Forestry 47  Post

18 Logging and transport of wood 48  Information and computer services
19 Fishing 49  Trade

20 Agricultural services 50  Hotel and restaurant

Industry 51 Finance

21 Mining 52 Real estate

22 Petroleum and natural gas 53  Leasing

23 Metal mining 54  Research

24 Nonmetal mining 55  Technical services

25  Foods and Tobacco 56  Environment and public facilities
26  Textile 57  Other private services

27  Leather and products 58  Education

28 Wood manufacture 59  Health

29 Paper and printing 60  Entertainment

30 Petroleum 61 Other public services

Source: China 2007 SAM.
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A.3a. Economic structure in China's 2007 SAM

Share of Share of Share of  Export- Import- Import-final
value- employment  exports output  absorption demand
added (%) (%) (%) ratio (%)  ratio (%) ratio (%)

Rice 1.0 3.3 0.0 0.8 0.0 0.4
Wheat 0.5 1.5 0.0 2.4 0.0 0.1
Maize 0.6 2.3 0.0 2.3 0.0 0.7
Other grains 0.4 1.2
Bean 0.2 0.9 0.0 4.2 0.8 48.7
Oil crop 0.3 0.9 0.0 3.0
Cotton 0.4 1.6 0.0 0.2 0.3 14.6
Sugar 0.1 0.4
Vegetable 1.4 5.5 0.2 5.4
Fruit 0.5 2.1 0.0 2.0
Other crops 0.6 2.0 0.1 3.9
Pork 1.5 4.1 0.0 0.4
Beef 0.2 0.4 0.0 0.4
Mutton 0.2 0.6
Poultry 0.4 1.0 0.0 0.3
Other livestock 0.4 0.9 0.0 0.1
Forestry 0.4 0.7 0.6 26.3
Logging and transport 0.1 01 00 79
of wood
Fishing 1.1 1.5 0.3 54
Agricultural services 0.3 0.5
Mining 1.9 1.1 0.3 3.0 0.2 1.3
Petroleum/natural gas 1.8 0.3 0.1 1.2 4.0 29.3
Metal mining 0.6 0.2 0.0 0.5 3.2 34.0
Nonmetal mining 0.4 0.2 0.0 1.3
Foods and Tobacco 2.8 2.9 0.1 0.4 0.5 1.2
Textile 1.4 1.9 1.1 5.7 0.2 1.0
Leather and products 1.6 2.1 9.2 51.7
Wood manufacture 0.7 0.8 1.1 14.6
Paper and printing 1.1 0.9 0.2 1.3 0.7 3.8
Petroleum 1.0 0.5 0.5 2.7 1.6 6.5
Chemistry 4.6 3.2 1.7 3.1 3.0 4.4
Non-metallic mineral 21 1.6 04 17
products
Pressing of metals 3.6 1.9 33 7.6 3.5 6.4
Metal products 1.2 0.9 0.5 3.5 0.0 0.0
Machinery 3.6 2.9 10.7 30.7 0.9 2.7
Transport equipment 2.1 1.6 7.2 29.7 2.6 10.6
Electrical machinery 1.7 1.4 20.0 95.2 30.8 96.1
Communication 24 2.1 29.9 80.1 33.7 78.0
equipment
Measuring instruments 0.4 0.4 1.4 28.2 23 32.6

and machinery

Other manufactures 0.5 04 0.7 14.8

Source: China 2007 SAM.
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A.3b. Economic structure in China's 2007 SAM

Share of Share of Share of  Export- Import- Import-final
value-added employment exports output  absorption demand
(%) (%) (%) ratio (%)  ratio (%) ratio (%)

Recycling waste 0.7 0.3
Electric and heat 33 1.0
power
Gas supply 0.1 0.0
Water supply 0.2 0.1
Construction 7.5 10.8
Transport 5.4 4.0 2.6 8.3 3.8 9.4
Post 0.2 0.1
Information and 2.6 1.1 0.4 3.1 0.3 1.8
computer services
Trade 4.5 5.2
Hotel and restaurant 2.1 2.8 32 20.9 2.6 14.4
Finance 35 2.0 0.1 0.5 1.0 4.7
Real estate 11.4 2.6
Leasing 1.7 1.3 4.1 26.9 33 18.8
Research 0.3 0.2
Technical services 0.8 0.9
Environment and 0.4 0.5
public facilities
Other private services 1.3 1.1
Education 2.7 2.5
Health 1.7 1.4
Entertainment 0.6 0.4 0.2 5.7 0.2 4.4
Other public services 2.9 2.9
Total agriculture 10.5 31.5 0.9 2.0 1.7 3.0
Total non-agriculture 89.5 68.5 99.1 143 98.3 11.5

Source: China 2007 SAM.
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