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Preface

Chinads Agricultural Trade: | ssue

In July 2007,at an international symposium organized by the International Agricultural Trade

Research Consortium (IATRC), economists, business professionals and govermment officials

met in Beijing for two days to discuss the issues
trade. Chinads influence in gl obal agricultural
continue to grow as the country develops and incomes rise. The IATRC conference in Beijing
provided a forum for experts in the field to shar
agricultural trade , as well as focusing on other key issues that directly or indirectly impact

agricultural trade. As key economic drivers of agricultural production and trade, the
participants discussed Chinads macroeconomi c conc
and environme ntal issues, among others. The chapters included in theseproceedings provide a

cross-section of many of the major issues and findings from several of the invited and

contributed papers presented at the symposium.

lan Sheldon

IATRC Chair
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Chapter 1.

Chinaods Consumption Driven Gr owt

Introduction
I n December 2004 at the annual Central Economic
| eadership agreed to fundamentally alana@ngthd he <cou
sources of economic growth. In place of investment and export-led development, they
endorsed transitioning to a growth path that relied more on expanding domestic consumption. 1
Since then, Chinads top | eader s hin bis speeohestto theot abl y
annual meetings of the National Peopl eds Congr es:c
Central Economic Work Conference in November- December 2006, has reiterated the goal of
strengthening domestic consumption as a major source of economic growth. 2

Chinads decision to rebalance the sources of ec
likelihood of China sustaining its strong growth, achieving more rapid job creation, improving
income distribution or at least slowing the pac e of rising income inequality, and reducing its
outsized increases in energy consumption of recent years. It also would reduce global economic
imbalances and thus lessen the risk that China would be subject to protectionist pressure,
especially in Europe and the United States.

But at least through the first half of 2007, Chi nads economic growth has |
imbalanced. Although the growth of investment expenditures has moderated slightly, net
exports of goods and ser vima surpliisaballeoned toaargelhl Chir
record in 2006 and continued to expand at a breakneck pace in the first half of 2007. Most

importantly, both government and private consumption expenditure as a share of GDP have

* An earlier version oCGhitnhai:s Roeabpaelra, n cp unbglini BeehGdrida Balacce®&heed it h 6

2007 and BeyondWashington, D.C.: Center for Strategic and International Studies and Peterson Institute for

International Economics, April 2007), is available at:

http://www.petersoninstitute.org/publications/papers/lardy 0507.pdf.

10Centr al Economic Work Conference CPkReawpelnedBecemzeriB,e3004,ilng Decer
available at: http://www.people.com.cn . (accessed July 21, 2006).

2Wen Ji abao, OReport on t hRee oWolr ekoVirdhDl 4 206§ hitE: Senmghish. peopbercam, cH

(accessed March 14, 2006) . New China News Agency, OWe must
year 6s economic wor k, 0 httD/pditespbople.comlcn/GB/202433607488thtml (accessed
December 12, 2006) . Wen Ji abao, OReport on the Work of t he

China's Agricultural Trade: Issues and Prospects
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continued to fall since 2004. As a conseqence, China also is falling short of meeting several of

its key domestic economic objectives.

The Sources of Chinads Economic Growth

China has been the fastest growing economy in the world over almost three decades, expanding

at 10% a year in real terms, & real GDP in 2006 was about 13 times the level of 1978, when Deng

Xiaoping launched China on the path of economic reform (National Bureau of Statistics of

Chi na, 2006 a, p. 24; Xi e Fuzhan, 2007) . China is n
third largest trader and highly likely, within a year, to move up a notch in each category. Given

this stunninglong-t er m success, why would Chinads | eader shi

a new growth paradigm?

Figure 1: Investment as percent of GDP, 1978-200¢

Percent
45 A
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20

78 79 8C 81 82 83 84 85 86 87 88 8S 9C 91 92 93 94 95 96 97 98 99 0C 01 02 03 04 05 06
Source National Bureau of Statistics of China, China Statistical Yearbook 2006; CEI(

In all economies the expansion of output is the sum of the growth of consumption (both
private and government) plus investment , plus net exports of goods and services. Expanding
invest ment has been an increasingly important dri
investment averaged 36% of GDP in the first decade or so of economic reform, relatively high

by the standard of devel oping countries generall

China's Agricultural Trade: Issues and Prospects



Lardy Chap.1: Chinads 9Consump

Asian neighbors when their investment shares were at their highest. But since the beginning of

the 1990s, Chinads average i nvestamkagdninf2a04@, has be
reached 43% of GDP, a | evel above the experience
growth periods. 3 Rising investment has beenfueled by a rise in the national savings rate, which

reached an unprecedented 52% of GDP in 2008. Rising investment was particularly important

in 20012 0 0 5, when it contributed just over half of Cl
of China, 2006b, p.70), an unusually high share by international standards.

Figure 2: Household consumption as percent of GDP, 1978 -200¢

Percent
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Source National Bureau of Statistics of China, China Statistical Yearbook 2006; CEI(

The growth of both household and government consumption (Figures 2 and 3) has been
rapid in absolute terms throughout the reform period, but has lagged the underl ying growth of
the economy. As shown in Figure 2, in the 1980s household consumption averaged slightly
more than half of GDP. This share fell to an average of 46% in the 1990s. But after 2000

household consumption as a share of GDP fell sharplyii and by 2006 accounted for only 36% of

3 All of the analysis of the expenditure components of GDP, i.e. consumption, investment, and net exports, is based
on the revised GDP expenditure data for the years 1978 through 2005 released by the National Bureau of Statistics of
China (2006b) in late September 2006. Data for 2006 were released in May 2007.

4 By definition, the national s avings rate is equal to investment as a share of GDP plus the current account as a
percent of GDP. In China, these were 42.7% and 9.5% of GDP, respectively, in 2006.

China's Agricultural Trade: Issues and Prospects
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GDP, by far the lowest share of any economy in the world.5 In the United States, household
consumption accounted for 70% of GDP in the same year. In the United Kingdom, the
household consumption share was 60%. In India, it was 61%.

Figure 3: Government consumption as percent of GDP, 1978 - 2006

Percent
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Source National Bureau of Statistics of China, China Statistical Yearbook 2006; CEI(

As a result of these trends in household and government consumption, the relative
importance of expanding consumption as a source of growth has diminished substantially,
particularly compared with that of investment. In th e first half of the 1980s consumption
growth accounted for almost four-f i f t hs of Chinads economic- expans
year period 2001-2005, this share fell by onehalf to only two -fifths (National Bureau of Statistics
of China, 2006b, p.70).

5 The declining share of consumption in GDP is due to both a decline in household disposable income as a share of

GDP and a decline in consumption as a share of disposable income. Some analysts believe that household
consumption, particularly of services, is undercounted by Ch
household consumption in GDP is biased downwards. If GDP was undercounted by 8% or 12%, and the entire

increment was private consumption of services, household consumption would have constituted 42% and 44%,

respectively, of GDP in 2005 (Dragoneconomics Research &Advisory, 2007). Even on these alternative assumptions,

however, private consumption as a share of GDP would be unusually low by international standards. These

adjustments would also lower the investment share of GDP by 3 and 4 percentage points, respedively. The higher

consumption and lower investment share of GDP would mean the degree of internal imbalance is less than that

reflected in the official data. Note, however, that on these alternative assumptions, Chi nads | arge and gr
external imbalance would decline by only a few tenths of a percentage point.

China's Agricultural Trade: Issues and Prospects
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In the last two years, the growth of net exports of goods and services has also become, for

the first time in almost a decade, a major source of economic growth. As shown in Figure 4, the

net exports of goods and services in 2005 more than doubled to reach$124 billion and

accounted for one-quarter of the growth of the economy (National Bureau of Statistics of China,
2006b, p.70). In 2006 they expanded further to $209 billion and accounted for about onefifth of

Chinads growth

Analysis Small Group, 2007, p.8).

( St at e n Bxthange internatioaal Balance af Payntemts e i ¢

Figure 4: Net exports of goods and services, 1992200¢
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Source National Bureau of Statistics of China, China Statistical Yearbook 2006; International Monetary Fund,
International Financial Statistics; CEIC

In sum, despite the decision of the Party in 2004 to stimulate domestic consumption

demand, both household and government consumption have continued to fall as a share of

GDP. The government has been more successful in moderating the growth of investment and

thus the contribution of investment to GDP expansion has fallen from the extraordinarily high

levels of 20022003. On the other hand net expors of goods and services have soared and their

contribution to economic growth is currently unusually large leading

, Premier Wen Jabao at

t he

excessively large trad e

Nat i onalngReocpl edns tQ e

surplus. o6
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Ret hinking Chinads Growth Strategy

Several factors appear to underlie the December 2004 leadership decision to rebalance the
sources of growth. First, investment-driven growth, or what the Chinese sometimes call
extensive growth, appeared to be leading to less efficient use of resources. By some metrics, as
investment growth accelerated, the efficiency of resource use declined. Multifactor productivity
growth, a critical contributor to economic expansion in all economies, averaged almost 4% per
annum in the first 15 years of economic reform (197893) but slowed to only 3% since 1993
(Kuijs and Wang, 2005, p.2). In short, as the investment share of GDP rose, the contribution of
productivity improvements to GDP growth fell. In the words of Martin ~ Wolf (2005), the chief
economics commentator for the Financial Timesthe surprising thing about the Chinese economy
in recent years is not, as is so frequently asserted, how fast it is growing but rather, given the
outsized share of output devoted to inve stment, how slowly it is growing.

The second reason underlying the leadership decision to rebalance the sources of growth is
the desire to increase personal consumption and alleviate, or at least slow, the pace of
increasing income inequality. In 2005, personal consumption in China was 30% less in real
terms than the level that would have been achieved if the household consumption share of GDP
had remained at the 1990 level rather than falling by more than 10 percentage points. India
offers a useful compari s o n . In 2004 Chinads per capita GDP w
India. But, because household consumption as a share of GDP was so much lower in China, per
capita consumption exceeded that in India by only two -thirds.6 The ultimate purpose of
economic growth everywhere is improvements in human welfare. By this standard, China is
falling far below potential.

Similarly, it appears that a portion of increasing income inequality in recent years can be
attributed to the highly imbalanced regional pattern of growth. The positive differential in the
pace of growth in coastal provinces compared to the national average has increased along with
the sharply higher pace of growth of foreign trade (particularly exports) that has occurred since

20007 Moving away from heavy reliance on export led growth thus is consistent with Hu

6 Calculated on the basis of the Indian Ministry of Statistics and Program Implementation, National Account Statistics

available at: http://mospi.nic.in___, IMF, International Financial Statisticsand National Bureau of Statistics of China

(2006b, pp. 34, 36, 171).

7 From 1978 through 2000 Chinads trade turnover (imports plu
average rate of 15 per cent per yea From 2000 through 2006 the pace accelerated to 25 per cent per year.

China's Agricultural Trade: Issues and Prospects
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Jintaobds emplkasis®gom more oOharmonious society, o
things, more balanced development between coastal and inland areas.

Third, Chi nad s n efxdevelopmenty las gersetatedevery modest gains in
employment. Between 1978 and 1993employment expanded by 2.5% per annum, but between
1993 and 2004, when the investment share of GDP was much higher than in the 1980s,
employment growth slowed to only sl ightly over 1% (Kuijs and Wang, 2005). The recent more
capital intensive pattern of growth contributed to a slower pace of job creation for the simple
reason that the steel and other investment goods industries employ far fewer workers per unit
of capital than do consumer goods industries, not to mention the even less favorable
comparison with services.

Anot her reason Chinads | eadership wisdivwrs to tr
growth path is burgeoning energy consumption and its detrimental effects on the environment.
Investment-driven growth requires the output of machinery and equipment, and the inputs to
produce them, to grow much more rapidly than the output of consumer goods. Rapid growth
of output of investment goods, in turn, increases the demand for energy disproportionately.
Chinads energy elasticity of GDP growth (the numb
additional unit of output) averaged a modest 0.6 in the 1980s and 1990s, leading over time to a
substantial reduction in the amount of energy required to produce each unit of GDP. But this
ratio rose to an average of 1 in 200105 (National Bureau of Statistics of China, 2006a, p.147).

Although China continues to achieve energy efficiency gains in the production of virtually all
products, from 2001 through 2005 these gains were no longer sufficient to offset the effect of the
rapid expansion of the most energy intensive sectors of manufacturing, including steel,
chemicals and cement?

Sincetwot hi rds of Chi n a8 s cod,rthe bugeonicgodemsasd for energy
generated by capital-intensive growth boosted coal consumption by two -thirds between 2000
and 2005. Coal consumption reached more than 2 billion tons in 2005, almost twice the level of
coal consumption of the United St at e s , even though Chi-sixthfhesize c on o my
of the United States. As a result, China is now the second largest emitter of greenhouse gas and

is home to 16 of the 20 cities with the worst air pollution on the globe. As a result of the massive

8 For example, in 2003 overall efficiency gains were the equivalent of about 30% of the adverse effect on energy
efficiency stemming from the structural shift toward the most energy intensive subsectors of the industrial sector (Jin,
2006).

China's Agricultural Trade: Issues and Prospects
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increase in coal consumption, the State Environmental Protection Agency (SEPA) reported that
rather than cutting sulfur dioxide emissions in 2000 82005 by 10% to 18 million tons as planned,
by 2005 emissions rose to 25.5 million tons, 42% above the goal

A fifth factor motivating Chinads | eader-ship t
driven growth pattern is less obvious but still important. Excessive reliance on investment and
net exports to drive growth in recent years threatens to undo some of the progress China has
made over the past six years in developing a commercially oriented banking system. A critical
component of this process has been the injection of almost 4 trillion renminbi (RMB) ($500
billion), mostly from the government, to cover past loan losses and to raise capital adequacy to
meet prudential standards (Ma Guonan, 2006).

Figure 5: Losses of unprofitable industrial enterprises, 1995 -200¢

RMB bn
25C 4

20C 4

15C A

10C A

5C A

199t 199¢ 1997 199¢ 199¢ 200( 2001 200z 2002 2004 200t 2006
Source National Bureau of Statistics of China, China Statistical Yearbook 2006; CEI(

Excess investment in some sectors could eventually lead to excess capacity and falling
prices, which could create a new wave of nonperforming loans that would erode the substantial
balance sheet improvements of stateowned banks over the past few years and could push some
city commercial banks, which on average are far weaker, into insolvency. The National

Development and Reform Commi ssi on (2006) in its report to th

9 Oster, 2006.

China's Agricultural Trade: Issues and Prospects
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acknowl edged that cOadverse effects of surplus pr
begun to emerge. Prices for the products of these industries dropped and inventories grew,
corporate prof i t s shrank and | osses mounted, and potent.
analysis is supported by the rapid increase in the magnitude of financial losses of unprofitable
industrial enterprises. As shown in Figure 5, after several years of stability, losses have more
than doubled since 2003. Since net profits of all enterprises rose sharply in this period (see
Figure 7) there apparently has been a sharp increase in the dispersion of the profitability of
Chinads industrial fydgasssms over the past three

The absence of significantly rising non-performing loans in the banking system in the past
few years is not necessarily a sign that all is well, since China has had four consecutive years of
double-digit growth and aggregate corporate profits have been rising. Moreover, based on
Chinads exploding current account surplus in rece
below) the RMB appears to be increasingly undervalued, contributing to the growth of profits
in the tradable goods sector, i.e.,manufacturing. Distress in the banking system could emerge,
however, either from a slowdown in economic growth over the next few years or from a
significant appreciation of the currency.

A final factor underl ining thee more eodsampsoh-i pd s d e
oriented growth is that excess reliance on a growing trade surplus raises the prospect of a
protectionist backlash in the United States, Europe, and other important markets for Chinese
exports. Chinads cent r altoexplcitiykackmowledgepthasrfdctarpnsits t he f i 1
Report on the Implementation of Monetary Policy Report 2005Q@2vhich it candidly stated that
Chinads excessive trade surplus owil |l escal ate tr
Policy Analysis Small Group, 2005, p.28).

Il n sum, for a variety of reasons Chinaf6s top p
advisory institutions by late 2004 came to the view that sustaining long -term rapid growth
required a significant modification of the underly ing growth strategy.
Implications for the Global Economy
Chinads new growth strategy, if realized, woul d h
but also for the gl obal economy. As shown in Fig
soared in recent years. In 2006 it reached $249 billion making China, for the first time, the

worl dés | argest gl obal current account surplus ¢

China's Agricultural Trade: Issues and Prospects
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Promoting Consumption Driven Growth

Promoting domestic demand as a source of economt expansion requires that the growth of

household and/or government consumption increase relative to that of the combined growth of

investment and net exports. Policies to promote consumption fall into three broad categories:

fiscal, exchange rate, and fimancial. Fiscal policy options include cutting personal taxes,

increasing government consumption expenditures, i.e., government noninvestment outlays, or

introducing a dividend tax on state -owned companies. Appreciation of the RMB would

simultaneously reduc e net exports and allow the government greater flexibility in the use of

interest rate policy (Goodfriend and Prasad, 2006). As will be argued below, higher real interest

rates are al most certai

nly
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turn is a prerequisite to a successful transition to a more consumption-driven growth path.
Finally, financial reform could increase interest income received by households, potentially
raising household disposable income and thus consumption.

Fiscal Policy: The most obvious policy choice in economies seeking to stimulate
consumption is to cut personal taxes, thus raising disposable income and personal consumption
expenditures. In addition, governments can increase budgetary expenditures, notably those on
health, education, welfare, and pensions, to add to domestic consumption demand. There is
enormous scope to do so in China, since governments at all levels combined spend only 3% of
GDP on these programs (National Bureau of Statistics of China, 20®b, p.288)i° The low level of
social expenditure is reflected in the very limited share of the population that has health,
unempl oyment and workersd® compensation insurance.
about one-half of the population was cov ered by basic health insurance, and in rural areas less
than one-fifth of the population was covered by a cooperative health insurance program
initiated on a trial basis in 2002 (OECD, 2005,
was covered by unempl oy ment i nsurance, and only 11% we
compensation (National Bureau of Statistics of China, 2006a, pp. 43, 201). In the same year the
pension scheme covered 131.2 million workers, only 17% of those employed, plus 43.7 million
retirees (National Bureau of Statistics of China, 2006a, pp. 43, 201).

The government has considerable potential to increase its expenditures on healthcare,
unemployment compensation, and pensions without raising taxes on households, which likely
would depress household consumption, offsetting to some degree the increase in government
consumption. The government could simply reduce its own investment expenditures and
reallocate the funds to consumption.!l The government itself directly undertakes about 5% of all
investment, an amount equivalent to a little over 2% of GDP (National Bureau of Statistics of
Chi na, 2006 a, p.52). I'n addition, the government
used to finance additional investment expenditures. 12 For 2003, the mos recent year for which
Chinads National Bureau of Statistics has release

the equivalent of 8% of all fixed investment (National Bureau of Statistics of China, 2006b, pp.

10 Excluding capital expenditures.

11 This reallocation, of course, would reduce government savings since the latter are defined as current revenues less
current, i.e., noninvestment, outlays.

12 Kuijs (2006, p.7) believes these funds are transferred to statewned enterprises in electric power, water, transport,
and other infrastructure sectors.

China's Agricultural Trade: Issues and Prospects
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8889) . Thus t he g oancindiretteinvastinent odtiays eamnbined amount to

about 6% of GDP. A reduction in the governmentd
transfers would free up resources to increase government consumption, i.e., outlays for health,

education, welfare, and pensions. That would contribute significantly to a rebalancing of the

structure of demand, away from investment and toward consumption.

Increased government consumption expenditures would also indirectly contribute to
increasing household consumption as a share of GDP by reducing the household savings rate,
which has increased significantly since the 1980s and has been running at about 25% of
disposable income since 2000 (Kuijs, 2006). One reason for the rise in the savings rate in the
1990s was the reduwction in the level of social services provided by the government and state-
owned enterprises. For example, the share of total health outlays borne by individuals on an
out-of-pocket basis increased from around 20% in 1978 to a peak of 60% in 2001 (IMF, 2@,

p.49; National Bureau of Statistics of China, 2005, p.770; 2006b, p.882).

I ncreased provision of heal th car e, unempl oy
compensation through the government budget can be expected to reduce household
precautionary saving. As families gain confidence that the government will provide more of
these services they will reduce their own saving voluntarily, i.e., increase consumption as a
share of their own disposable income. Similarly greater government provision of educational
services and old age support could lead to a reduction in savings associated with lifecycle
event s, such as childrends education and retireme

In other countries, increased government provision of health services has stimulated an
increase in household cansumption (China Economic Research and Advisory Program, 2005).

For example, the introduction of National Health Insurance in Taiwan, which raised the fraction

of the insured population from 57% in 1994 to 97% in 1998, substantially reduced household
uncertainty about future health expenditures and thus stimulated increased consumption

outlays. Households that previously enjoyed no health insurance coverage increased their
consumption expenditures by an average of over 4% (Chou, Liu, and Hammitt, 2002, p.1889)13

Thus, Chinads transi ti odrivent growtla patm meeds tocstart svithmpt i on
increased government consumption expenditures but with time is likely to be reinforced by

changes in household consumption and saving decisions.

13 Consumption increased by 2.6% in households where one spouse was not in the labor forceor unemployed and by
5.7% in households where both spouses worked.

China's Agricultural Trade: Issues and Prospects
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Figure 7: Industry profits as percent of GDP, 1999 -200¢
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Source National Bureau of Statistics of China, China Statistical Yearbook 2006;,CEIC

Finally, corporate tax policy should contribute
sources of economic growth. As shown in Figure 7, from 1999 through 2006, profits of industrial
enterprises in China soared from 3% to over 10% of GDP (Natonal Bureau of Statistics of China,
2005, p . 494, Peopleds Bank of China Monetary P
Al t hough these profits are subject to Chitamds cor
earnings of industrial firms in 20 06 amounted to 7.8% of GDP, compared with an estimated
1.5% in 1998 In addition, industrial firms retain depreciation funds that amount to another
6% to 7% of GDP (Kuijs, Mako, and Zhang , 2005).

Unfortunately, in state -owned firms these funds are not subject to a significant rate of
return test prior to being reinvested. The reason is that the only available legal alternative to re -

investment is low yielding bank deposits. Taking into account the relevant measure of inflation,

14 Before tax profits of industrial firms with annual sales above RMB5 million were RMB 1,900 billion in 2006

(Peoplebds Bank of China Monetary Pol 004the pifitsoof ajl imdudrial 8rma | | Group
exceeded those of firms with sales of more than RMB5 million by 15%. Assuming this ratio was unchanged in 2006
profits of all industrial firms in 2006 <can bprodecersdrenat ed at

subject to a windfall profits tax, which amounted to RMB41.71 billion 2006. Profits also are subject to the corporate
income tax. While the statutory rate is 33%, various tax waivers reduce the applied rate to 24% for most domestic
enterprises (Zhu Zhe, 2006). Assuming the average corporate tax rate on domestic firms is 24%, aftetax profits can
be estimated at RMB 1,628 billion or 7.8% of reported 2007 GDP of RMB2®41 billion.
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the real after-tax rate of return on corporate deposits is typically negative. 15 Given a negative
real rate of return on deposits, it is rational for enterprise managers to reinvest all retained
profits and depreciation funds fi even when the investment projects have slightly negative
anticipated rates of returnfi or to channel them illegally into potentially higher return stock
investments.
Given the strong upward trend in profits as a share of GDP since 1999 and apparent
upward trend in depreciation funds as a share of GDP as well, retained earnings have become
an increasingly important source of investment fi
contributed to the rising investment share of GDP in recent years.
For a number of years, the authorities have discussed requiring state-owned enterprises to
pay dividends to their owner i1 the government (Kuijs, Mako, and Zhang, 2005). This policy has
the potential simultaneously to reduce the pace at which investment grows, or at least subject
investment to a more demanding rate of return hurdle, and to provide the government with
additional resources that could be used to enhance governmentprovided social services.
Exchange Rate Policy: Ex change rate policy should be a thi:i
transition to a more consumption -driven growth path for two reasons. First, through its affect
on relative prices, appreciation of the RMB will reduce the growth of exports and increase the
growth of imports, reducing Chinads external i mb a
exchanger at e constrains the independence of monetary
some success in sterilizing large foreign capital inflows, a key element in its program of
controlling the growth of monetary aggregates and bank credit. But it has generall y been
reluctant to raise domestic interest rates since that would reduce the carry costs of foreigners
moving money into China in anticipation of further RMB appreciation. Since lower carry costs
increase the profits to be gained from any RMB appreciation, the authorities fear that raising
domestic interest rates could cause capital inflows to become unmanageably large. Fixed
nominal domestic interest rates on loans in 200803, when domestic price inflation was rising,

led to a sharp decline in and ultima tely to negative real interest rates on loans. Between the first

15 For example, effective August 19, 2006t h e P e o p bfé&hirm raBex th& nominal interest rate on a

one-year term corporate deposit to 2.52%. The corporate goods price index in August 2006 was up 2.9% compared
with August 2005, making the real return 80.38%. Nominal returns on short-term deposits were lessthan 2.52%, as
low as 0.72% for demand deposits, making the real return on deposits of less than one year as low as32.18%. The
most recent adjustment was effective May 19, 2007 when the oneyear deposit rate was raised to 3.06%. But the
corporate goods price index for May 2007 was up 5.1% compared with May 2006, making the real return -2.04%. The
demand deposit rate was left unchanged at 0.72% so by mid May the real return fell to -4.38. In short deposit rates
for corporates are becoming increasingly negative in real terms.
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half of 2002 through the third quarter of 2004, the real interest rate on loans fell by 13 percentage
points, from almost 9% to  84%216 That fueled a very large increase in the demand for bank
loans and thus a sharp increase in capital formation.

A more flexible exchange rate policy would allow the central bank greater flexibility in
setting domestic interest rates and thus increase the potential to mitigate macroeconomic cycles
by raising | ending rates to moderate investment booms. That would lead, on average, to a lower
rate of investment. A reduction in the rate of investment is a critical component of the policies to
transition to a more consumption -driven growth path. In the absence of a reduction in
investment, increased consumption demand would lead to inflation.

Financial Reform: The decline in household consumption as a share of GDP, shown in
Figure 2, reflects not only an increase in savings as a share of household disposable incoméut
also in a decline in the share of disposable income in GDP. Between 1993 and 2003 household
disposable income as a share of GDP fell by 4.8 percentage point&?

Part of the explanation of this decline may Dbe
financial sector has been undergoing far reaching reform for more than a decade, suggesting
that the degree of repression has eased in recent years. However, from the point of view of
households this appears not to be the case. As shown in Figure 8, althogh household deposits
in the banking system as a share of GDP almost doubled between 1993 and 2003, the stream of
pre-tax interest earnings generated by these savings declined from an average of about 5% in
199295 to only 2.2% of GDP in 2003. The declinig contribution of interest earnings to
disposable income was even greater since the government introduced a 20% tax on interest
income in 1999. Taking this factor into account, the decline in the contribution of after tax
interest income to household disposable income over this period accounts for two-thirds of the
decline in household disposable income as a share of GDP. More importantly, if interest
earnings after 1995 had grown in line with the stock of household bank deposits and the
government had not introduced a tax on interest income, the contribution of interest income to
household disposable income by 2003 would have been 7.5% of GDP, 5.7 percentage points

greater than the actual contribution.

16 The real interest rate is calculated as the oneyear lending rate minus the inflation rate reflected in the corporate

goods price index. The |l atter index is compiled and publishe
17 Calculated from data in the flow of funds accounts reported in the annual China Statistical YearbookThese data

were first released for 1993 and 2003 is the most recent year available.
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Figure 8: Household savings and intere st income, 1992-200:
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Chinads Pur snptiontDriveri Grdvthn s u
Even before the 2004 Central Economic Work Conferencethe government sought to raise farm
incomes by reducing the agricultural tax levied on farm income (Ministry of Finance, Ministry
of Agriculture, and State Tax Bureau, 2004). In 204 the tax, which had been set at 8.4% of
average Yyields, was eliminated in two provinces and reduced by 3 percentage points in 11
provinces and by 1 percentage point in all other provinces.!8 By the end of 2005 the government
had eliminated the tax in 28 provincial -level administrative units and had reduced it to less than
2% in the remaining three provinces, where the tax was eliminated entirely in 2006 (State Tax
Bureau, 2005b). This early initiative was followed in 2006 with a doubling of the amount of
income exempt from the personal income tax levied on wage earners.

The central government also has encouraged local governments to raise the minimum wage

in urban areas, potentially increasing the consumption of low -income workers.

18 In 2004 the tax was eliminated in Jilin and Heilonggiang provinces, cut by 3 percentage points in 11 other grain-
growing provinces (Hebei, Inner Mongolia, Liaoning, Jiangsu, Anhui, Jiangxi, Shandong, Henan, Hubei, Hunan, and
Sichuan), and reduced by 1 percentage point in all other provinces.
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All of these initiativ es, however, are modest. Agricultural taxes collected fell from RMB33.7
billion in 2003 to RMB19.79 billion in 2004 and then to only RMB1.279 billion in 2005 (National
Bureau of Statistics of China, 2005, p.281; 2006a, p.75). The tax burden on farmers wasduced
by RMB23.4 billion in 2004 and an additional RMB22 billion in 2005 (Ministry of Finance, 2005;
State Tax Bureau, 2005b). However, RMB23.4 billion is the equivalent of only 1% of rural
consumption expenditure or 0.1% of GDP in 2004. Similarly, the Sate Tax Bureau (2005a)
reported that raising the personal income tax exemption would reduce the tax take by RMB28
billion in 2006, only 0.13% of GDP 19

Finally, it is unlikely that the increase in minimum wages that went into effect on July 1,
2006 in mog administrative jurisdictions had a significant positive effect on household
consumption expenditures. There are two reasons for this. First, the Regulations on the Minimum
Wage of the Chinese Ministry of Labor and Social Security (2003), give local govemments
considerable leeway in setting the minimum wage. In practice, in most jurisdictions, the
minimum wage is only about one -fifth to one -quarter the average local wage2® Second, the
share of the workforce earning the minimum wage appears to be quite small. In Beijing, for
example, minimum wage workers accounted for only 2.4% of the workforce in 2002. 21 Given the

low ratio of the minimum wage to the average wage and the small share of the workforce

earning the mini mum wage, inimemvigeind2008 ¢oslcenotihave t he ¢ a

had more than a miniscule effect on the total wage bill. 22

In summary, the cuts in taxes on rural and urban incomes instituted by the central
government beginning in 2004 and the increases in minimum wage levels combined raised
household disposable income by less than 0.5% of GDP by 2006 and are unlikely to lead to
significantly higher levels of household consumption expenditures. The cuts in taxes on urban
and rural incomes are too small, and in rural areas they have beenat least partially offset by

increases in other taxes that fall partially on farmers.23

19 Based on the preliminary 2006 GDP figure of RMB20, 941 billion reported in January 2007 (Xie Fuzhan, 2007.)

20 In Beijing the minimum wage was 25.5 and 23.5% of the average wage in 2002 and 2003, respectively. In 2004, in
Shenzhen, the mini mum wage was 18% of the average | ocal
21China Statistical I nformati on Net, OWages of Beijing
I ndustri al Branches Expand, 6

www.hebei.gov. cn/economy/stat/column_detail.jsp?id=8515&subjectname=%E7%BB%9f (accessed July 10, 2006).

2l n 2002 the share of Beijingds wage income earned by
wage income (0.25 x 0.024). Assuming that it had no efect on the number of minimum wage workers, the increase in

the minimum wage would have raised total wage income by 0.04%.

23 For details, see Lardy (2007).
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On the other hand, central government expenditures on selected health, education, and
other social programs have increased quite significantly in the past two years. The centerpiece
of this effort is Premier Wen Jiabaods program t
program entails increased subsidies for grain producers, designed to raise the incomes of some
of Chinads poorest f ar mer $e rurad gopperatide medicaltsystem, c ov er a |
which was first rolled out on a trial basis in 2002; and eliminating educational fees for rural
primary education.

The increase in expenditures on some of these programs is impressive24 Qutlays by the
central government on the rural cooperative medical system rose sevenfold to RMB4.27 billion
in 2006 allowing the number of rural residents covered by the program to more than double to
410 million. The government has pledged to make the program available in 80% of all
administrative units by the end of 2007, an increase of almost sevenfold compared to 2004. The
government has budgeted RMB220 billion ($27.5 billion) over five years (2006:2010) to provide
free rural primary school education, a significant commitment. Exp enditures on this initiative in
2006 were RMB36.6 billion, allowing the government to eliminate tuition and miscellaneous
school fees for 52 million students in 12 western provinces. The program will reach a total of 150
million students in 2007 as central and eastern provinces are brought into the program.

Government outlays on health expanded by an average of one-quarter in both 2005 and
2006, a substantial acceleration compared with an annual expansion of only 15% in the previous
four years. In 2007 thegovernment launched a pilot program to provide basic medial insurance
for urban residents who are either unemployed or do not receive medical insurance through
their employers.

Despite the initiatives summarized above, combined government expenditures at the
national and sub-national level on education and public health rose by only 0.3% of GDP
between 2004 and 2006. The apparent contradiction between the large increases in selective
education and health outlays by the central government and the much more modest pace of
increase in total outlays is explained by the overwhelmingly dominant role of provincial and
local governments. In 2005, for example, subnational governments financed 94% of all

government spending on education and 98% of all government spending on public health.

22Data in the paragraphs that follow are takengrdssioBeijimpeeches
in early March 2007.
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Thus, unless subnational governments increase the priority they assign to funding education
and health programs, total expenditures on these programs are unlikely to rise significantly.

Corporate tax policy is not yet facilitating a rebalancing of the sources of growth. In
September 2006 Li Rongr ong ,-Owred Assat iSaparvisionf andChi nad s
Administration Commission (SASAC), announced that the government would begin collecting
such dividends in 2007.25 But until the de tails of this program are clear it is premature to judge
its effects. First, the magnitude of required dividend payments has not been disclosed. If all
state-owned and state controlled industrial companies were to pay half their after -tax income as
divid ends, this would have amounted to 1.5% of GDP in 200626 Additional dividends could
also be collected from stateowned firms in the construction and services sectors. However, Mr.
Li indicated that the dividend tax would be imposed only on industrial ente rprises directly
administered by SASAC in Beijing, suggesting that the magnitude of dividend payments could
be modest.

More importantly, Mr. Li has argued that dividend payments would not be made to the
Ministry of Finance, where they would be subject to budgetary allocation and thus would
potentially be a source of funding for additional government provided social services. Rather,
he has asserted that dividend payments would be made directly to SASAC, which he says he
would use to finance investment out lays. If this approach were to be adopted, a dividend
policy would not reduce the corporate savings rate and would not contribute to a rebalancing of
the sources of economic growth.

In July 2005 the Chinese authorities revalued the RMB by 2.1% visa-vis the United States
dollar and announced that the currency could fluctuate by up to 0.3% per day and that the RMB
would be managed with reference to a basket of currencies, rather than simply being pegged to
the United States dollar. These reforms could haveled to an appreciation that would slow the
growth of Chinads external surplus and give the

adjusting interest rates.

25 Carew (2006).

26 Profits of all industrial firms sector in the first half are estimated to be RMB 2,185 billion (note 14). | assume that
41% accrued to stateowned and state-controlled firms, the share they accounted for in 2005 (National Bureau of
Statistics of China, 2005,pp. 491 & 497; 2006b, p.509). Deducting the windfall profits tax of statewned oil companies
and the average corporate income tax of 24% (note 14) results in an estimate of aftetax profits of RMB 650 billion or
3.1% of GDP.
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But to date Chinaf6s external surplus has grown
appreciation almost 8% nominally vis -a-vis the dollar and 6% on a real effective exchange rate
(RER) basis??

Why have Chinads net exports as a share of GD
exchange rate, on a real tradeweighted basis has appreciated by about 3% per year? One
hypothesis is that the RER of the RMB, as calculated by the IMF and JP Morgan and other
i nvest ment banks, understates Chinads growing corn
of these institutions calculate the real excharge rate by comparing the rate of movement of
consumer prices in China and in its trading partners. For example, if while the nominal effective
exchange rate of the RMB was unchanged China experienced one percentage point more
consumer price inflation than the average of its trading partners, the calculated RER of the RMB
would show an appreciation of 1%.

The problem is that the CPI appears to be a poo
Despite an 8% nominal appreciation of the RMB vis-a-vistheUni t ed St atesd dol l ar
2005 through May 2007, the price of Chinese goods imported into the United States fell 1928
Available data do not suggest that Chinese exporters cut their profit margins in order to avoid
passing through the RMB appreciation to United States consumers. The most likely explanation
i s that productivity growth in Chinads export S
producing exports could absorb the effect of the rising value of the RMB on their export
earnings. Productivity growth over the two year period must have been 9% or about 4.4% per
year in order to allow prices of Chinese exports in the United States to decline by 1% in the face
of a nominal 8% increase in the value of the RMB vis-a-vis the dollar. Over this period, prices in
the United States were rising by about 3% per year. If Chinese prices of export goods were
declining by a little over 4% per year while prices of United States goods were rising by 3%, the
Chinese currency would have needed to appreciate in nominal terms by a little over 7% per
year to maintain the initial level of competitiveness of Chinese exports in the United States
market. But nominal appreciation of the RMB against the United States dollar was only a little

over half that pace so Chinese goods became more competitive. Since the RMB on a nominal

27 An effective exchange rate is a weighted average of the bi
partners where the weights are the trade shares of each trading partner. A real exchange rate is one adjustedor

relative price changes at home and abroad, typically based o
of Chinads RER moved from 120.60 in June 2005 to 127.79 in M
28 U.S. Department of Labor, Bureau of Labor St ati sti cs, Ol mport/ Export Price |

http://data.bls.gov/cgi  -bin/dsrv , accessed June 18, 2007.
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bilateral basis actually depreciated 2% against the Euro, the increase in Chinese competitiveness
was even greaterinEurol and, now Chinads | argest export marke
In short, the Chinese govemment has not yet used exchange rate policy to help rebalance
economic growth. Appreciation of the RMB has b
surplus is now at a global record and continues to expand rapidly. The modest pace of
appreciation reflects continued massive government intervention in the foreign exchange
market, which has meant that the potential for the value of the currency to move by as much as
0.3% per day (0.5% per day starting mid-May 2007) has been entirely theoretical. Indeed, inthe
first quarter of 2007 the pace of intervention by the authorities increased dramatically,
suggesting that the misalignment of the currency is increasing rather than decreasing. The
continuing and increasing level of intervention directly contradictst he Peopl eds Bank o1
July 2005 announcement that emphasized market forces and specifically stated that supply and
demand would play an increasing role in determining the exchange rate.
In the absence of flow of funds data for the years since 2003 it § difficult to know whether
financi al reform in recent years has reduced fi.
interest income to rise. The interest rate households receive on demand deposits has been
unchanged at 0.72% since February 2002, but ination as measured by the CPI has ticked up 4
percentage points from -1% in 2002 to 3% in the first half of 2007. The central bank has
increased deposit rates paid by banks on term deposits but by far less than the increase in
inflation. For example, the one-year term deposit rate as of May 2007 was 3.06%, an increase of
only 1.08 percentage points since February 2002. Given the decline in real interest rates
available to households the contribution of interest income to household disposable income as a
percentage of GDP probably has continued to decline since 2003.
Conclusion
China has failed to initiate the transition to more consumption -driven growth - indeed growth
has actually become even more unbalanced since 2004. In 20066, the pace of investment
demand moderated slightly, as reflected in a one-half percentage point reduction in investment
as a share of GDP in 2005 and 2006 compared to 2004. But China has become increasingly
dependent on a growing trade surplus to sustain high growth. Net expo rts jumped from 2.5%
of GDP in 2004 to 7.3% of GDP in 2006 and accou

growth over the two -year period. Over the same period household and government
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consumption declined by 4.3 percentage points of GDP.  Similarly, Premier Wen Jiabao
acknowledged that while energy consumption per unit of GDP fell by 1.2 percentage points that
this was far below the goal of reducing the consumption of energy per unit of output by 4%
annually through 2010.

Government policy has failed to put China onto a new growth path for several reasons.
First, the tax cuts on agricultural and wage income have raised disposable income only
microscopically and thus have little potential to increase household consumption. While
government funding for a f ew high profile health and education programs increased rapidly,
overall the spending on these programs increased by only 0.3 percentage points of GDP over
the past two years, an amount so modest that it does not yet appear to have led to a reduction in
the precautionary demand for savings on the part o
front the government has yet to institute a corporate dividend tax and, since the design of the
program has not been revealed, it is not clear that it will contrib ute to economic rebalancing
when it is levied.

Similarly, RMB appreciation has been so modest (indeed appropriately measured the
currency may have depreciated) that exchange rate policy has not contributed to reducing
Chinads growi ng e xreoeer, tha substantial ypntlenvaluation olMtbe currency
continues to limit the independence of monetary policy, effectively precluding the higher real
domestic interest rates that are needed to reduce the implicit subsidy to investment. Indeed,
recent increases in nominal interest rates on corporate loans have been less than the price
increases faced by corporates, so the real corporate borrowing rate has declined and is now very
low in real terms. 22 Thus the government depends mainly on administrative inter vention by the
central bank to control the growth of bank lending. Equally important, the real interest rate on
corporate bank deposits is increasingly negative, almost insuring that state-owned companies
reinvest all of their retained earnings, even when the projects are not expected to be profitable.

Finally, government imposed interest rates on savings deposits provide ever more
penurious real returns to households, depressing the rate of growth of household disposable

income compared to what would oc cur in a more liberalized financial environment.

29 Effective May 19, 2007, the central bank raised the benchmark rate on a ongear corporate loan by 18 basis points
to 6.57%. The corporate goods price index in May 2007 rose 5.1% over a year ago, making the real lending rate faced
by corporate borrowers only 1.5%, an extraordinarily low rate in an economy growing at 11%.
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Al l of these factors suggest that Chdrvem 6 s tr a
growth will require more vigorous government action in all three policy domains i fiscal,

exchange rate and financial.
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Chapter 2:

Are Currency Appreciations Contractionary in China?

Introduction

In recent years, the renminbi (RMB) exchange rate and China's exchange rate potiy have
received extensive attention from the international community. Is the RMB undervalued? If so,
by how much it is undervalued? Should the RMB be allowed to appreciate? These questions
have caused fierce debate both at home and abroad. Though there is no unanimous agreement
as to how much the RMB is undervalued, researchers are unanimous that the RMB is
undervalued. For example, Goldstein (2004) estimates that the RMB was uncervalued by 15%-
30% in 2003, according to a simple fundamental equilibrium exchange rate (FEER) model.
Frankel (2004) uses a modified purchasing power parity method to estimate that the RMB was
undervalued by 35% in 2000 and judges that it is undervalued by at least that much at present.
Shi and Yu (2005) use a behavior equilibrium exchange rate (BEER) model to conclude that the
RMB was undervalued by about 12% on average during 20022004. Coudert and Couharde
(2005) also use a FEER model to estimate thahe RMB was undervalued by 23% in 2003.

No matter whether a currency is under- or overvalued, exchange rate misalignment
certainly results in a distortion that exerts a negative impact on the structure and
macroeconomic performance of an economy. For exampk, in recent years, the Chinese economy
has been in a state of obvious external and internal imbalance, which certainly has something to
do with undervaluation of the RMB. 1 According to the Swan Diagram, a classic framework for
analyzing macroeconomic policy in an open economy, allowing the RMB to appreciate is a

direct and effective method for resolving imbalances of the Chinese economy, but the Chinese
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1 Specifically, external imbalance is evidenced by the large current account surplus and a big growth in foreign
exchange reserves; the internal imbalance manifests itself in overheating of the economy and inflationary pressures.
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government seems hesitant to allow it to appreciate (Shi, 200623 Instead, it would rather adopt

other measures such as adjusting export tax rebates, relaxing controls on capital outflows, and
adjusting the interest rate or deposit reserve ratio, etc., to deal with external and internal

imbalances of the economy.

Why then, when the RMB is obviously underva lued, and the Chinese economy suffers from
external and internal imbalances, does the Chinese gvernment still resist RMB appreciation?
According to the traditional textbook macroeconomic model, currency appreciations are
contractionary: in the short run, currency appreciation will raise the price of domestic goods
relative to the price of foreign goods (namely, real exchange rate appreciation), causing exports
to drop and the substitution of home -produced goods with imported goods, thereby reducing
aggregate demand.# So, hesitation by the Chinese gvernment is consistent with traditional
macroeconomic theory. Although the Chinese government has announced that China does not
pursue too large a trade surplus (indicating that Chinese policymakers would like to reduce the
surplus through various means), the Chinese government certainly worries that an RMB
appreciation would be contractionary. This would have a negative impact on China's economic
growth and employment, even pushing the Chinese economy into a long -term recession, as
happened to Japan during the 1990s. In a situation where there is a high rae of unemployment
caused by economic reforms and transition to a market economy, keeping a high rate of
economic growth and maintaining employment are obviously central goals of the Chinese
Government.

Must currency appreciations be contractionary and depreciations expansionary? At least
since Hirschman (1949), economists have realized that appreciations are not necessarily
contractionary, nor are depreciations necessarily expansionary. Following Krugman and Taylor
(1978),asec al | ed oOcontractionary devasOn the demand side,l i t er a't

the emphasis is on the expenditure-changing effects of exchange rate changes ignored by

2Under Chinads new exchange rate regi me, i f the monetary at
market intervention, or widen the band within which the RMB exchange rate can float, the market will promot e the

RMB to appreciate progressively because of the steady expectation of RMB appreciation.

5I'n this chapter, the terms oappreciationé and orevaluation
4 This is the expenditure-switching effect of an exchange rate change.

5 This literature is mainly about the exchange rate policy of developing countries. Devaluations are usually included

in the stabilization programs of developing countries and balance of payment problems in developing countries
generally are due to devaluaton pr essur es. Therefore, the docontractionary
investigates the situation of devaluation. However, many of the channels through which contractionary devaluations

work are equally applicable to revaluations.
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traditional macroec onomic theory, providing a series of mechanisms and channels through

which devaluation can cause output to drop. On the supply side, the literature demonstrates the

ocontractionary devaluationsé effect maintofy throu

imported intermediate goods, wage costs, and firm's working capital. ¢ After the 1994 Mexico

currency crisis and the 199798 East Asian financial crisist he oO0contractionary de

literature gained the renewed attention of economists (Kamin and Rogers, 2000). Recent
research emphasizes the importance of balance sheet effects in explaining the economic
recession caused by devaluation during financial crises (Frankel, 2005).

According to the oO0contractionary dtiensarelikelt i onso
to have an expansionary rather than a contractionary impact on the economy in developing
countries. For instance, currency revaluation has a real cash balance effect and a real wealth
effect: it lowers the domestic price level, therefore leading to real cash balance and real wealth
increases, which tend to expand personal spending (Bruno, 1979; Gylfason and Radetzki, 1991).
Currency revaluation also has an income reallocation effect: it tends to transfer real income from
groups with a high marginal propensity to save towards groups with a low marginal
propensity to save, causing total domestic expenditure to expand (Diaz-Alejandro, 1963;
Cooper, 1971; Krugman and Taylor, 1978). This is because revaluation raises real wages through
a reduction in the price level, causing real income to shift from entrepreneurs to labor, with the
latter having a higher marginal propensity to consume. This income reallocation effect may be
guite strong in developing countries, because labor in developing countr ies usually has limited
wealth and is subject to tight liquidity constraints, so marginal propensities to consume are
nearly equal to one. Moreover, in developing countries new equipment investment usually
includes a large amount of imported capital goods. Consequently, currency revaluation will
lower the domestic prices of those goods, helping to expand investment expenditure and,
therefore, total expenditure (Branson, 1986; van Wijnbergen, 1986). Finally, currency
revaluation will lower the domestic pri ces of imported intermediate goods and raw materials,
such as petroleum and minerals, which, in turn, will lower the production costs of all final
goods (including non -tradable goods). The reduction in marginal costs relative to the price of

final goods wi Il lead to increased output and employment (Bruno, 1979; van Wijnbergen, 1986).

6 See Lizondo and Mont i e | (1989) for a survey of the oO6contractionary

Jones (2002) provide a simple introduction to 10 kinds of o0c

7 These are the expenditurechanging effects of an exchange rate bange.
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Therefore, even if the net effect of revaluation on aggregate demand is contractionary (the
expenditure -switching effect is large enough to dominate the expenditure -changing effect), the
supply -side effect might still result in the revaluation being expansionary.

Regarding the empirical literature, most of the research on the relationship between real
exchange rates and output in developing countries demonstrates that real devaluations have
been contractionary while real appreciations have been expansionary, suggesting that the
channels of the oOcontractionary devaluationso |it
For example, in some early influential research, Edwards (1986) used a reduced form equation
model to study a panel data set of 12 developing countries, finding that devaluations were
contractionary in the short -term, but were expansionary after one year, and were neutral in the
long-term. Gylfason and Radetzki (1991) used a macroeconomic simulation method to find that
for the 12 developing countries studied, devaluations were all contractionary in the short -term
as well as in the medium-term. Kamin and Rogers (2000) used a vector auteregression (VAR)
model to study the relationship, between the real exchange rate and output in Mexico. They
found that real devaluations were contractionary, while real appreciations were expansionary.
Other recent research, such as Hoffmaister and Vegh (1996) on Uruguay; Moreno (199) on six
East Asian countries; Akinlo and Odusola (2003) on Nicaragua; and Berument and Pasaogullari
(2003) on Turkey, supports the oO0contractionary de

What then is the relationship betweenutPhre real
RMB appreciations contractionary as per the textbook model or expansionary, as suggested by
the oOcontractionary deThha pupese ofdhisscldapten ks poostudyetrei s ?
effects of the real RMB exchange rate on China's output by applying VAR models to a sample
over the period 1991g1--2005q3. In order to provide a background for the issues to be discussed,
the next secioncont ains a brief hi storical r e wovering o f Chi
valuation of the RMB real exchange rage , and Chinads o0utdgrade; thehuhei ng t h
models employed and the data used are described, along with a discussion of the time -series
characteristics of the variables;the following section presents the results ofeconometric analysis
of the VAR models through impulse -response function graphs and variance decompositions of

forecast errors; andfinally the conclusions drawn from this research are summarized.
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A Brief History of RMB Exchange Rate Val uati on and Chinadgs Output FIl u
In the early-1990s, China implemented a double exchange rate system whereby an official fixed
exchange rate coexisted with a market exchange rate formed in the swap foreign exchange
market. By 1992, up to 80% of foreign exchange transactions were conducted in tle swap
foreign exchange market and the market exchange rate essentially eflected the demand for and
supply of foreign exchange. The swap market exchange rate was higher than the official
exchange rate, implying a subsidy to exporters. Consequently, the double exchange rate system
caused unfair competition as well as resource-use distortion and was unfavorable to foreign
direct investors.8 Against these negative effects, the official exchange rate of the RMB was
increasing (devaluing) constantly, from 4.7 yuan per U.S. dollar in 1990, to 5.4 yuan per U.S.
dollar in 1992, and to 5.8 yuan per U.S. dollar by the end of 1993. On January 1, 1994, China
reformed its double exchange rate system by unifying the two exchange rates and established a
single and managed floating exchange rate system based on market supply and demand.
Afterwards, the nominal rate of the RMB went through disconnected modest periods of
appreciation. This continued until 1997 when the East Asian financial crisis occurred.

Under conditonswh er e ext er nal demand dropped and the <c
trading partners de preciated against the U.S. dollar by a wide margin (except Hong Kong),
market participants generally anticipated that the RMB would follow those currencies and
depreciate. In order to stabilize regional exchange rates and prevent currencies from
competitive devaluation, the Chinese Government announced against market expectation that
RMB would not be devalued. From then on, the RMB exchange rate was fixed at 8.28 yuan pe
U.S. dollar, and the so-called managed float became a de facto dollar peg. This system lasted
until July, 2005. On July 21, 2005, China instituted reform of its exchange rate regime by
revaluing the RMB by 2.1% and terminating its peg to the U.S. dollar in favor of a managed
float based on a basket of currencies. Under the new exchange rate regime, the daily fluctuation
of the RMB exchange rate was restricted within 0.3% on both sides. Due to market intervention
conducted by the People's Bank of China (PBDC), the RMB exchange rate has not moved very
much. Figure 1 portrays the track of the RMB nominal exchange rate against the U.S. dollarover

the past 16 years.

8 Under this kind of system, foreign investment had to be converted into RMB according to the official exchange rate
first, when foreign investors needed foreign exchange, however, they could only obtain it through the foreign
exchange swap market,at the market exchange rate.
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Figure 1: RMB Nominal Exchange Rate (Yuan/US Dollar)
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Figure 2: RMB Real Exchange Rate and Real GDP
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for de-trended real gross domestic product. See the third section for a definition and explanation of the varia bles
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In contrast to the relative stability of the bilateral nominal rate of the RMB, the real effective
exchange rate (hereafter referred to as the real exchange ratepf the RMB has fluctuated
significantly . As can be seen from Figure 2, the real exchang rate of the RMB has gone through
six stages over the past 10 years:

(1)19919%19939g2: theRMB real exchange rate experienced a large amount of depreciation,
mainly because the nominal rate of RMB exhibited a large devaluation;

(2)1993031998q1: theRMB real exchange rate experienced a large amount of appreciation,
mainly because of higher inflation in China during the period and also a small amount of
appreciation of the RMB nominal rate. After the East Asian financial c risis, appreciation of the
RMB real exchange rate was due mainly to sharp devaluations in the currencies of some of
Chinads trade partners;

(3)1998021999g4: theRMB real exchange rate experienced a certain degree of depreciation,
mainly because there appeared to be deflation in China;

(4)20000120029g1: a certain degree of appreciation of the RMB real exchange rate occurred
in this period. This was due to mild inflation in China and deflation in its trade partners  during
this period. In 2002q1, the real exchange rate of the RMB reboumed to the previous level of
199794,

(5)2002922005¢1: theRMB real exchange rate experienced a large depreciation. This was
influenced mainly by the fact that the U.S. dollar depreciated against the Euro, the Japanese yen,
and other key currencies, so he RMB also depreciated against those currencies; and

(6)2005092 and g3: as a result of appreciation of the U.S. dollar against the Euro and
Japanese yen, the RMB real exchange rate returned to a state of appreciation.

An investigation of the de -trended rea | out put data of China revee
output also experienced large fluctuations over the same period. As illustrated in Figure 2, the
correlation between the RMB real exchange rate a
sample period (199191-2005g3) is actually not that clear. However, since 2000g1, there has been
an obvious negative correlation: appreciations of the real exchange rate have been associated
with falls in cyclical output, while real depreciations have been followed by expan sions in
cyclical out put . The relationship between the RME
accord with the forecast of traditional open economy macroeconomics where RMB

appreciations are contractionary, while RMB depreciations are expansionary.
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However, for the observed correlati on bet ween

output in Figure 2, two issues still need to be clarified:

MDWhet her the tight correlation between the
spurious (i.e., whether it is simply reflecting the response of both variables to a third external
variable when the two variables actually have nothing to do with each other). For example, a
change in government spending will influence the real exchange rate while influenci ng
aggregate demand. Models in the Mundell-Fleming tradition predict that an increase in
government spending raises the real interest rate, leading to an appreciation of the real
exchange rate?

(2) The nature of the causality between real exchange ratesand output, assuming they are
truly relevant. In other words, does a change in the RMB real exchange ratecause the change in
output or, conversely, does a change in output cause the change in theRMB real exchangerate?

In order to answer these questions, a preliminary pair -wise Granger causality test was
conducted in order to examine the Granger causality between the RMB real exchange rate and
Chinads output. The Granger causal it yiableg bat s
explanatory power with respect to the other variables. If the computed F-statistics are
significant, we can claim in Grangerds sense

Table 1 reports the results of the Granger causality test. The result of the test for the whole
sample (1991g12005g3) shows that, with a 95% level of confidence, the sample data reject the
nul I hypot hesi s. This indicates that Chinaos
and the RMB real exchange rate Granger causes output as well.

Because tlere seems to be a difference in the relationship between the RMB real exchange

RMB

i ndi

t hat

out p

rate and Chinads output before and after 2000q1l,

samples (19911199994 and 2000g420059g3), and two separate Granger causality tests wee
conducted. The results were surprising. For the first sub-sample (1991q11999q4), the data reject
the null hypothesis with a 99% or higher level of confidence, suggesting that output Granger
causes the real exchange rate and the real exchange rate Gramg causes output as well.
However, the second sub-sample (2000912005g3) in which there seems to be astrong

correlation between output and the real exchange rate cannot reject the null hypothesis. This

9 In contrast, the sticky-price inter-temporal models of the New Open Economy Macroeconomics predict a fall in the
real interest rate in response to an increase in government spending (Obstfeld and Rogoff, 1995), hence a depréation
of the real exchange rate.
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real exchange rate Granger cause output. This means that neither variable is helpful in

explaining the movement of the other. One explanation of this unexpected result may be the

small number of observations in the second subsample, resulting in a small F-Statistic. Another

explanation may be that there were other variables simultaneously influencing both the RMB

real exchange rate as wel as Chinads owigeput , t
Granger causality test.
Table 1: Pairwise Granger Causality Tests
Sample: 1991Q12005Q3
Null Hypothesis: Obs F-Statistic  Probability
GDP does not Granger Cause REER 55 2.65 0.04
REER does not Granger Cause GDP 2.85 0.03
Subsample: 1991G141999Q4
Nul | Hypothesis: Obs F-Statistic  Probability
GDP does not Granger Cause REER 32 3.69 0.02
REER does not Granger Cause GDP 9.38 0.00
Subsample: 2000Q2005Q3
Null Hypothesis: Obs F-Statistic  Probability
GDP does not Granger Cause REER 23 0.8 0.51
REER does not Granger Cause GDP 0.52 0.72
I n order to investigate the rel

ationship between

more precisely, we employ VAR models to control for the influence of variables that may

impact both the RMB r e al exchange

rate

and Chinabos

guestions. The estimated VAR models also let us study other interesting issues.

Model and Data

The Models: VAR models are used to study the relationship between the RMB real

exchangerateand Chi nads o0 us$ o study whethee thegcor@lhtioniindicated in

Figure 2 is spurious and to determine the direction of causality between the real exchange rate

and output. Due to the relatively small sample size, not all variables of in terest could be

included within one VAR model, so the modeling strategy of Kamin and Rogers (2000) is

adopted.10

10 Because a VAR model involves estimating quite a lot of parameters, introducing too many endogenous variables will
cause serious bss of degrees of freedom, therebyaffecting the statistical dependability of the results.
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A basic model is estimated first and then expanded by entering another external variable to
the basic model each time. Following Kamin and Rogers (2000), the basic model includes
China's gross domestic product (GDP), the RMB real effective exchange rate (REER), China's
inflation rate (INFL), and foreign gross domestic product (GDPF). Following the tradition of the
business cycle literature, the gross domestic product data are de-trended so as to focus upon the
growth cycle. Therefore, GDP and GDPF represent the cyclical components of the gross
domestic product (or GDP gap) of China and foreign countries respectively. There are several
considerations when selecting these four variables. GDPF is treated as a proxy for external
shocks to the Chinese economy. GDP and REER are the variables of interest. INFL is the
Oi ntermedi at édweanahe ireallexcleangé rate and output, proxying all possible
channels for linking the real exchange rate to output. In contrast to Kamin and Rogers (2000),
GDPF was used instead of the U.S. interest rate as the proxy for external factors. This is because
China still implements capital controls. Therefore, the rel ationship between the U.S. interest rate
and Chinabds i nt er e s thatrclase.eOn dhie mindr chandy after alowing t
convertibility of the RMB for current account transactions and formally joining the World Trade
Organization (WTO), the opennessof China's real economy is constantly increasing. The ratio of
foreign trade to GDP in China has now reached a high level of 70%. In this situation, the
business cycles of its trading partners have an i mport ant i rbbisines® ayates
through import and export channels.

The basic model is too parsimonious to allow us to investigate more comprehensively the
influence of variables that affect both the real exchange rate and output; and so it may not be a
particularly efficient means to study the problem of spurious correlation. For example, it
provides little sense of which channels link the real exchange rate to output. Therefore, one
endogenous variable is added to the basic model each time. Additionally, other VAR models
are estimated. This determines whether the final results are robust, while allowing for control of
the size of the VAR model within the appropriate level according to the sample. Government
spending (GOV) and money supply (M2) are entered, respectively, into the basic model to
examine fiscal and monetary channels in the relationship between real exchange rates and
output. In addition, the U.S. interest rate (RUS) $ included to allow investigation of the
international financial linkages of the Chinese economy, and examination of the efficiency of

capital controls in China. Therefore, besides the basic model (Madel 1), three more VAR models
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are estimated. The models can be expressed in the form of an unrestricted VAR model as
follows:

ki J—
) V=AAY,+E [BDg dg N=ia,

where,
Y, =(GDPF, ,INFL,,REER ,GDP )
Y? =(GDPF,,INFL,,GOV,,REER ,GDPR )
Y? =(GDPF, ,M2,,INFL,,REER ,GDP )
Y,' =(RUS, ,GDPE ,INFL, ,REER ,GDP)
k indicates the lags of It VAR model, A is the parameter matrix of the Ith VAR model for

i=1,2,..k, E is a random residual vector of Ith VAR model 0'is the zero mean vector of E

and N' is a covariance matrix of E. According to the AIC criterion and the SC criterion

different numbers of lags are tried for each VAR model, and the optimum number of lags turns
out to be 4 for all four models.

The familiar two -stage approach s used to estimate the VAR models. At the first stage, the
variables are regressed on lags of # the variables in the system. At the second stage, the
Cholesky decomposition technique used by Sims (1980) $ employed to orthogonalize the
residuals so as to identify the primitive structural system. The Cholesky decompaosition imposes
a recursive contemporaneous causal structure on the VAR models. The model variables are
ordered in a particular sequence, and variables higher in the ordering are assumed to cause
contemporaneous changes in variables lower in the ordering. Variables lower in the ordering
are assumed to affect variables higher in the ordering only with a lag. Because of that,
determining a reasonable order for endogenous variables is an important issue in employing a
VAR model. The variable orders of our four models are selected as above. Tk rationale for the
orderings is discussed below.

Due to openness ofthe Chinese economy, GDPF § ordered first because GDPF captures the
external shocks that may have significant contemporaneous effects on Chinese economic
variables such asINFL, REER,a n d GDP. On t he ot her hand, t he
partners as a whole are unlikely affected contemporaneously by any Chinese economic

variables. For REER, INFL, and GDP, a somewhatdifferent ordering to that of Kamin and

China's Agricultural Trade: Issues and Pr ospects



Shi Chap.2: Currency Appreciations 43

Rogers (2000) $ used!! Since the RMB nominal exchange rate is stable due to hidn official
intervention, INFL i s ordered prior to REER and GDP by assuming that inflation shocks have a
contemporaneous effect on the RMB real exchange rate and on aggegate demand. In contrast, it
is assimed that prices are sticky in the short run, so that they respond to the real exchange rate
and aggregate demard shocks only with lags. REER is ordered prior to GDP because it is
assumed that real exchange rate shocks have a contemporaneous effect on agggate demand
through =either traditional channels or t ho
literature, while aggregate demand shocks do not contemporaneously affect the real exchange
rate.

In Model 2, GOV is ordered after INFL by assuming that government spending shocks
affect inflation on ly with a lag. In Model 3, M2 i s ordered prior to INFL under the assumption
that as the monetary policy instrument in China, the money supply reacts, not to realized
inflation but to expected inflation. In M odel 4, RUS b ordered prior to GDPF because U.S.
interest rate shocks contemporaneously affect world aggregate demand, but due to the relative
independence of the U.S. economy, the U.S. interest rate is unlikely to be contemporaneously
affected by world aggregate demand or any Chinese economic variables.

Data: The data are quarterly and the sample interval is 1991g%-2005qg3. 1991q1l is the
earliest time for which quarterly gross domestic product data are available for China. T he gross
domestic product data for 200594 were collected according to a new statistical method and
without comparability with the da ta in the past. Therefore, it is excluded from the sample.
Except for the inflation rate, the variables are in real terms: the U.S. real interest rate isobtained
by subtracting the U.S. inflation rate from the nominal interest rate, and other real variables are
drawn from the nominal ones divided by the consumer price index. The base period is 1992.

GDPF is calculated according to the trade-weighted average of the gross domestic product
indices of 14 principal trade partners of China. GDP and GDPF are detrended gross domestic
products. In the business cycle literature, the Hodrick -Prescott (H-P) filter is widely used to
generate the cyclical components. Itis well known, however, that the H -P filter has an end-of-
sample problem, such that at the end of the sample the estimates are particularly unreliable. In
addi ti on, the filter depends on t he choice

resulting cyclical component and its statistical properties high ly sensitive to this choice. These

S

1Kamin and Rogers (2000) adopt the following ordering:
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problems become serious when the sample size is small. Because of the relativelysmall sample,
the H-P filter i s not used in this study. Instead, quadratic de-trending was used to construct the
GDP and GDPF data, which is implemented by regressing the logarithm of quarterly real gross
domestic product on a trend and its quadrate. In this study, the regression with a quadratic time
trend is a better fit than one with a I inear time trend.

REER is taken from the International Financial Statistics Database ofthe International
Monetary Fund (IMF), with an increase indicating an appreciation . Chinads inflation
is obtained by differencing the logarithm of the consume r price index. GOV measures Chinese
government spending. M2 is China's broad money supply. RUS indicates the U.S. real interest
rate based on three month Treasury bills. Except for INFL and RUS, the variables are in
logarithms.

GDP, GOV, INFL and GDPF are seasonally adjusted. Data from other countries or regions
are taken from the International Financial Statistics Database of IMF. The data for Chi na d s
variables, except REER, cmes from the State Statistics Bureau, the People's Bank of China, the
China Ministry of Finance, and General Customs of China. Taiwand sannual GDP data comes
from the IMF Worl d Economic Outlook Database translated into quarterly data.

The Time Series Characteristics of the Data: Because many macroeconomic variables are
not stationary, to avoid spurious regressions, the time-series of relevant variables in the models
need to be tested for statonarity. If the variables turn out to be non-stationary, it then has to be
determined whether long -run steady relations among those endogenous \ariables exist The
unit root tests and cointegration tests ae chosen for these purposes below.

Table 2: Unit Root Tests

Level First Difference
ADF Test Phillips -Perron  ADF Test Phillips -Perron
Test Test
GDP -1.53* -1.45* -1.88* -9.26**
REER -1.27* -1.37* -5.56** -5.69**
INFL -1.24* -1.89* -12.00** -11.38**
GDPF -2.26* -2.64%+* -7.00** -7.02**
GOV 1.12* 1.21* -6.10** -10.10**
M2 0.20* -0.44* -3.91** -6.01**
RUS -1.61* -1.87* -6.42** -6.44**

* denotes hypot hesis that the variable contains a unit root cannot be rejected atthe 10%level of significance
*** denotes hypothesis that the variable contains a unit root ca not be rejected at the 86 level of significance
** denotes rejection ofhypothesis that the variable contains aunit root at the 1% level of significance
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(i) Unit root tests : Both the augmented Dickey-Fuller (ADF) test and the Phillips -Perron test

are used for unit root tests. Table 2 reports the results of the unit root tests of all relevant
variables in the models. For the level variables, both tests revealthat the presence of a unit root
cannot be rejected, which shows that all of these variables are nonstationary. On the other
hand, the Phillips -Perron test rejects the null hypothesis of presence of a unit root at the 1%
level of significance for the first difference of all variables, while the ADF test rejects the null
hypothesis at the 1% level of significance for the first difference of all variables except GDP. The
ADF test cannot reject the presence of a unit root for the first differenced time series of GDP.
Here, the result of the Phillips -Perron is adopted to test for GDP. Therefore, it can be asserted
that all variables in our models are first order integrated variables, namely variables of | (1).

Table 3: Cointegrat ion Tests for Alternative Specifications

Hypothesized Eigenvalue |-Trace Statistics 1-Max Statistics

No. of CE(s)

Model 1: Series: GDPF INFL REER GDP

None 0.68 94.67* 62.30*
At most 1 0.26 32.38* 16.73
At most 2 0.19 15.65* 11.54
At most 3 0.07 4.11* 4.11*
Model 2: Series: GDPF INFL GOV REER GDP
None 0.70 149.45* 65.79*
At most 1 0.56 83.66* 45.72*
At most 2 0.35 37.95* 23.93*
At most 3 0.17 14.01 10.02
At most 4 0.07 4.00* 4.00*
Model 3: Series: GDPF M2 INFL REERDP

None 0.69 137.91* 63.97*
At most 1 0.62 73.94* 52.53*
At most 2 0.25 21.42 15.68
At most 3 0.10 5.73 5.70
At most 4 0.00 0.03 0.03
Model 4: Series: RUS GDPF INFL REER GDP
None 0.70 154.51* 66.46*
At most 1 0.67 88.04* 60.79*
At most 2 0.27 27.25 17.00
At most 3 0.15 10.25 8.79
At most 4 0.03 1.47 1.47

* denotes rejection of the hypothesis at the 0.086 level of significance
Note Lags interval (in first difference): 1 to 3

(i) Cointegration tests: Because all d the variables in the models were variables of | (1),

further testing i s conducted to determine if there are cointegration vectors for each model. VAR-
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based cointegration tests are implemented using the methodology developed in Johansen

(1995). Table 3 rports the results of Johansen cointegration tests, indicating that there is at least

one cointegration vector for each VAR model. Therefore, non-stationary data are of less concern

in this study. In fact, as elaborated in Sims, Stock, and Watson (1990), wien variables are cc

integrated, using a VAR in levels model is specified, and the estimates are consistent. Some
economists suggest that when one really does not know whether there is cointegration or what

the co-integration vector is, the VAR in levels approach is probably better than the approach

that tests for co-integration, estimates co-integrating relationships, and then estimates a vector

error correction (VEC) model (Cochrane, 2005). This suggestimm was followed, and the study i s
conductedontherel ati onship between the RMB real exchange
a VAR in levels model.

Empirical Results

This section comprise two subsections: first the empirical results derived from the VAR in levels

models are presented. Estimation results d the VAR models are given in the form of impulse

response functions and variance decompositions. Based on thee, the empirical analysis of the
relationship between the RMB r eaibcomducted &ecgnd, r at e
robustness of the resuts obtained is investigated through adopting a different ordering of

variables using a vector error correction (VEC) model specification and substituting RUS for

GDPF in the first three models as a proxy for external shocks. Thegoal is to determine whether

the results changesignificantly w ith the se changes.

Results from the VAR in Levels Model : In a VAR analysis, dynamic interactions between
variables are usually investigated by impulse response functions or forecast error variance
decompositions. In this subsection, empirical results concerning the relationship between the
RMBrealexhange r at e and re@btdinedb§ ssingthese pwo tnstraments.

() _Impulse response functions: The impulse response functions (IRFs) display the

responses of aparticular variable to a one-time shock in each of the variables in the system.
Figures 3 and 4 plot the IRFs of GDP and REER, respectively, calculated from four VAR models.
Investigation of the IRF graphs yield the results presented below.

First, when a one standard deviation positive (appreciation) shock to REER takes place,
there is an obvious decline in GDP, indicating that RMB real rate shocks have a negative impact

on Chinads output. F rcantnactionarg efféct i  weakenad té someextenth e
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but still obviously exists . After 18 quarters, the impact of an RMB real rate shock on output
turns out to be positive. This effect of an RMB real exchange rate appreciation occurred in all of
the models estimated, supporting the robustness of the result. This result is in contrast to that of
other authors, such as Edwards (1986), as well as Kamin and Rogers (2000). In Edwards, of 12
countries studied, devaluations (revaluations) were contractionary (expansionary) in the short -
term, but after one year, devaluations turned out to be expansionary. In Kamin and Rogers
(2001) devaluations (revaluations) in Mexico were contractionary (expansionary) in the short -
term as well as in the medium-term.

Second, in Model 4, which includes RUS, the contractionary effect of positive shocks to
REER on GDP & significantly less than that in the other models that do not include RUS. The
former was only about half of the latter. On t he other hand, shocks to RUS havea remarkable
contractionary effect on GDP, and the magnitude of the effect is even larger than that of REER
shocks.

These two findings seem to indicate that on one hand capital controls in China are less efficient
than originally hypothesized. However, capital flows have a significant impact on the Chinese
economy, which is even larger than the impact of trade (the impact of REER) on the economy 12
In other words, after accounting for the effect of international finance linkages, the effect of
RMB real appreciation on China's real economy may be smaller than originally expected.

Third, a one standard deviation shock to GDP has no obvious impact on REER. After the
3rd quarter, the shock causesREER to rise for some time. This efect of an output shock occurs
in all models estimated, suggesting robustness of the result. Because the measure of the IRF
graphs of REER is only about 1/10 relative to the measure of those of GDP, it can be surmised
that the magnitude of the impact of output shocks on RMB real exchange rate is much less than

the impact of RMB real rate shocks on output.

12 The impact of a rise in RUS on the Chinese economy may function through the following channel: a rise in RUS
results in a decline in US demand, which in turn causes the demand forChi naés exports to decline.
have entered GDPF in Model 4, the influence of this channel has already been controlled for.
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Figure 3: Impulse Responses of GDP to Cholesky One S.D. shocks + 2 S.E.
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