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Abstract

The system of dual-tier pricing developed in post-reform China includes an
important role for secondary market prices in guiding resource allocation
and stimulating adjustment. This paper draws on recent theoretical
literature on dual-tier pricing systems to specify a computable general
equilibrium model of the Chinese economy. Particular attention is paid to
the foreign exchange system where the interaction of an overvalued official
exchange rate, the foreign exchange retention scheme and secondary
markets for fereign exchange affect the performance of the entire economy.
Key results of an illustrative simulation experiment for devaluation of the
official exchange rate are presented.



Modelling the post-reform Chinese economy **

1. Introduction

Policy reforms over the past decade have greatly improved the performance
of the Chinese economy. However, important problems remain,
particularly in foreign trade, where exchange rate overvaluation and current
account deficits have presented recurring difficulties.

The computable general equilibrium model of the post-reform
Chinese economy developed in this paper draws on the recent theoretical
analyses of the dual-tier price system in China (Sicular 1988; Byrd 1987,
1989; Wu and Zhao 1987) and earlier work on foreign exchange
mechanisms in centrally planned economies (Desai and Bhagwati 1979).
The model is based primarily on a World Bank (1985a:55-6) input-output
table extended to production, consumption and trade for 27 sectors. Given
the importance of foreign trade for the development and modernization of
China, particular emphasis is placed on the foreign exchange and foreign
trade systems.

The model allows analysis of the effects of both macroeconomic and
sectoral policies on the Chinese economy. A simple analysis of exchange
rate devaluation illustrates some of the likely responses of the economy to
this particularly important policy instrument. Analyses of the effects of
many other policy measures can also be undertaken.

A central issue is the extent to which prices affect the allocation of
resources in China’s ‘planned commodity economy’.  The relative
importance of plan and market in the economy and in the foreign trade
sector in particular are discussed in Section 2.

The nature of the foreign exchange system and its implications for the
economy are analysed in Section 3. Then, in Section4, a general
equilibrium model is developed and applied to an analysis of exchange rate
policy changes. Section 5 contains a summary and conclusions.

**This paper has benefitted from comments by participants of seminars at
the Australian National University, Chinese Academy of Social Sciences, Flinders
and Adelaide Universities, and the University of Melbourne. Responsibility for
any remaining errors remains with the author.




2. Plan and market in the Chinese economy

A major thrust of the reforms in China’s economy since 1978 has been to
decentralize economic decision-making away from central planning and
towards provincial governments and producing enterprises. This process
has involved increased use of markets as a means of allocating resources,
although planning by central and provincial authorities remains very
important (Naughton 1985; Wong 1985), particularly in determining the
distribution of gains and losses.

The extent to which decision-making has been decentralized depends
upon the sector of the economy. It appears, for instance, that decision-
making has been substantially decentralized in the agricultural sector
(Sicular 1988; Lardy 1983). Progress has been viewed as having been
somewhat less rapid in the industrial sector (Naughton 1985; Wong 1985);
Chinese Economic System Reform Research Institute (CESRRI 1987),
although recent work suggests that secondary market prices now have an
important influence on industrial sector decisions (Byrd 1987; Wu and
Zhao 1987). The foreign trade system has also been substantially
decentralized, although significant elements of central planning remain
(World Bank 1988).

The introduction of dual tier (or multi-tier) pricing has been an
important development. Part of total production takes place under a
planning system in which specific quantities of output are supplied at
specified official prices, and part of consumption demand is met by
allocations or rationing at state-determined prices. Enterprises are
frequently able to produce additional output at market, rather than official,
prices and consumers are able to buy or sell additional amounts at market
prices.

As Byrd (1987) and Sicular (1988) have argued, in principle, only the
prices prevailing at the margin have any effect on short-run output levels
under a system of legal secondary markets such as those developed under
the dual-tier pricing system. In fact, the existence of these legal markets
greatly simplifies the analysis relative to the case of illegal parallel markets
considered by Roemer (1986). This point can be readily illustrated as in
Figure 1 for an individual market where suppliers are contracted to supply a
quantity q, at official price p, For simplicity, it is assumed that
consumers do not face any corresponding fixed price, although the
argument can readily be generalized to incorporate fixed consumer prices
associated with rationing or allocation systems (Srinivasan 1987).



Figure 1 Effects of dual tier pricing in an individual market
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As long as q, and the official price, p,, do not affect the price
obtained for output at the margin, they will not affect the position of the
short-run supply curve SS in Figure 1. Thus the total level of output g, and
the secondary market price p, will be shown by the same intersection of SS
and DD that would represent the price and quantity outcomes in the
absence of intervention.

While the existence of a quota delivery amount g, or a corresponding
contract to deliver a fixed amount of revenue, has no impact on resource
allocation, output or free-market prices in this market, it does generate a
revenue transfer. In the case depicted in Figure 1, the transfer from the
supplying enterprises is shown by the area (p.-p).q,- In principle, such
transfers are perfectly non-distorting taxes whose only effect on resource
allocation results from their effects on the distribution of income and hence
on demand. In practice, however, pursuit of these economic rents is likely
to lead to significant rent-seeking costs. Further, the potentially large
profits available to those able to reallocate products from the official to the
free market create powerful incentives for illicit reclassification of
commodities. These inefficiencies are likely to reduce the level of output,
as noted by Chow (1988), although it should remain responsive to relative
price signals at the margin.

2.1 Foreign trade. Prior to 1978, the Chinese economy was
relatively closed, with decisions on exports made within the planning
process, in accordance with an assessment of the level of imports required
for particular purposes. All foreign trade was channelled through
centralized Foreign Trade Corporations, with minimal opportunities for



direct interaction between producing enterprises and importers of Chinese
€XpOrts.

The following account of China’s export and import system is based
heavily on the comprehensive World Bank (1988) study which provides a
‘snapshot’ of the system operating in late 1986. Other sources and author
interviews have been used to update the assessment.

2.2 The export regime. Despite substantial reform and liberalization
since 1978, the ‘command plan’ system still covered 120 commodities,
including coal, oil, agricultural products, textiles, garments and handicrafts
in late 1986, and ‘command plan’ exports accounted for an estimated 70
per cent of the total value of exports (World Bank 1988:22).

To some degree, export controls were motivated by a desire to avoid
adverse terms of trade effects in particular markets (Ho 1986). While
important in particular markets (food exports to Hong Kong), such terms of
trade effects can easily be over-emphasized. Lin and Yang (1987) point-
out that, despite rapid expansion of its exports over the last decade, China’s
share of world trade in its main export markets remains quite low, even for
its major labour-intensive exports, such as textiles and clothing. For
instance, it is estimated that China’s share of the total clothing market in
the United States, Japan and the European Community (in 1985) was less
than 1 per cent (Lin and Yang 1987).

In 1984, a report on reform of the trade system by the Ministry of
Foreign Economic Relations and Trade (MOFERT) recommended a
number of reforms, some of which have begun to be implemented. The
major recommendations included (World Bank 1988:21):

direct participation by large producing enterprises in foreign
trade;

eliminating the state’s responsibility for profits and losses in
foreign trade; and

adoption of an agency system for Foreign Trade Corporations.

Direct participation by selected producing enterprises in foreign trade
was strongly endorsed by the World Bank (1988). The ‘airlock’ imposed
by forcing enterprises to deal through separate Foreign Trade Corporations
prevented producing enterprises from obtaining necessary information from
buyers about production techniques and product quality. Some larger
producing enterprises are now allowed to engage in foreign trade on their
own account.

A move towards achieving the second objective was made through the
introduction of an experimental system for exports from several major
sectors in early 1988. Under this system, subsidies for exports were
eliminated for exports of apparel, light industry, arts and crafts, and
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mechanical and electrical (Chan 1989:15). Instead, Foreign Trade
Corporations are now able to retain a much higher percentage of the
foreign exchange earned from exports in these categories (75 per cent for
apparel, arts and crafts and light industry, and 100 per cent for some
mechanical and electrical exports).

As long as two-tier or relatively free pricing is retained domestically,
the experimental provisions for foreign trade can be expected to improve
the performance of the export sector. The number of Foreign Trade
Corporations has increased substantially in recent years, and restrictions on
the scope of their activity have been relaxed. Thus, price and non-price
competition between these enterprises would be expected to equate returns
to enterprises with the export market return adjusted for any incentives (e.g.
foreign exchange retention or trade taxes/subsidies) provided by
government. While the strong traditional ties between Foreign Trade
Corporations and producing enterprises may limit the extent of price
competition, the system for these major export sectors seems likely to be
relatively responsive to the price incentives provided by the system.

2.3 The import regime. The import regime appears to have
undergone relatively little change in recent years. The key features of the
system are:

command plan imports of seven key raw materials - steel,
chemical fertilizer, rubber, timber, tobacco, grain, polyester and
other synthetic fibres (World Bank 1988:111);

central allocation of foreign exchange for imports on priority
investment projects;

allocations of foreign exchange for other priority imports of raw
materials, spare parts and equipment; and

non-centrally funded imports or imports subject to import
licensing.

The World Bank estimated command plan imports to be around 40
per cent and non-centrally funded imports to be 30 to 40 per cent of total
imports in 1986. From interviews by the author in June 1988, it appeared
that central purchases of many commodities had declined markedly since
that time, with a corresponding increase in local orders, although some
recentralization appears to have occurred since that time in response to
‘disorder’ at the peak of liberalization.

Non-plan imports are divided into restricted and non-restricted goods.
Restricted goods, of which there were 45 in 1986 (World Bank 1988:136)
included most of the command plan imports (e.g. steel, rubber, timber,
synthetic fibres, tobacco), ‘luxury’ consumer durables such as motor
vehicles, televisions and refrigerators, and assembly lines for such ‘luxury’
consumer durables.



Since the primary objective of import licensing is to keep the current
account in reasonable balance, the extent to which it constrains imports will
depend  upon the seriousness of imbalances in the exchange rate, and in
domestic spending. For restricted goods under the import plan, an import
licence can generally be obtained relatively readily (World Bank
1988:138), while applications outside the plan are subjected to more careful
scrutiny. While the total imports by a province or enterprise, as well as
imports of particular goods are apparently constrained by import licensing,
it appeared, in 1986 at least, that a restricted import with suitable finance,
and for which no domestic substitutes were readily available, would
eventually receive approval (World Bank 1988:113). Under these
conditions, imports are essentially being constrained by the general
shortage of foreign exchange rather than the commodity-specific import
licensing system.

The import tariff includes a minimum tariff schedule and an import
surcharge, whose combined rate ranges from zero to 200 per cent (World
Bank 1988:146). The tariff structure includes several categories of
exemption (World Bank 1988:150), including:

imports used directly for re-export;
capital goods used for the transformation of industry; and

imports of intermediate and capital goods for the Special
Economic Zones, the coastal cities and Sino-foreign joint
ventures.

The overall pattern of the tariff schedule appears to be broadly
consistent with the structure of import licensing, with those goods
essentially banned under the import licensing system (such as motor
vehicles) facing very high tariffs (200 per cent in the case of motor
vehicles). The overall pattern of the tariff schedule may provide at least a
general guide to the pattern of industry protection desired by policy makers
and implemented through the range of instruments available to them.

For non-command imports, the Foreign Trade Corporations usually
act as agents for the purchasing enterprises. The enterprises are generally
free to select an appropriate Foreign Trade Corporation (World Bank
1988:23). Thus, the price signals resulting from exchange rate changes and
import tariffs would generally be transmitted back to the importing
enterprise.

3. The foreign exchange system.

Given the apparent price responsiveness of the main sectors of the Chinese
economy, the foreign exchange system can be expected to have an
important role in influencing trade and the overall performance of the
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economy. Here, key features of the Chinese foreign exchange system are
examined and likely implications for the traded goods sector are assessed.

Prior to 1979, the exchange rate had a relatively limited role in
influencing the allocation of resources. With a heavy emphasis on
planning in determining the level and pattern of exports, the exchange rate
performed largely an accounting function.

Since 1979, the foreign exchange system has been substantially
reformed. A substantial devaluation, at least for trade related transactions,
was implemented with the introduction of the Internal Settlement Rate for
Trade in 1981. The 1981 reforms, however, also involved a highly
centralized system of foreign exchange control with tight restrictions on
holding of foreign exchange (Zhang 1987). Successive devaluations
resulted in the official exchange rate being devalued from 1.49 yuan/US$
in 1980 to 3.72 yuan/US$ in 1986. The exchange rate was pegged to the
US dollar at 3.72 yuan/US$ from July 1986 to December 1989 when it was
devalued by 21 per cent.

A particularly important institutional change has been the introduction
of legal secondary markets for foreign exchange (Jiefang Ribao, 19
October 1988:5). The existence of these Foreign Exchange Adjustment
Centres in each province allows foreign exchange to be transferred between
enterprises to reflect differences in its value in each use, and reduces the
waste resulting from hoarding of foreign exchange. Some degree of
arbitrage between centres is possible, and reportedly keeps the extent of
divergences between provincial markets relatively small.

There are a number of clear indications that the exchange rate has
been substantially overvalued. One strong indication is the ‘shortage’ of
foreign exchange which necessitates a policy of strong controls on the use
and holding of foreign exchange (Zhang 1987). Such a shortage arises
because, at the official rate of exchange, imported goods are artificially
cheap, and selling goods on the export market is not sufficiently attractive
to generate the volume of imports demanded.

Another indication of the overvaluation of foreign exchange is
provided by the substantially higher rates apparently prevailing in the
secondary markets for foreign exchange. In March 1989 the rate on the
Shanghai secondary market for foreign exchange was reported to be around
6.6 yuan/US dollar, well above the official rate of 3.72 yuan/US dollar (Far
Eastern Economic Review, 2 March 1989:103) and subsequently rose to
around 7.0 yuan/US dollar prior to a decline in late 1989 (China Daily,
3 December 1989). Even after the devaluation of the official exchange rate
in December 1989, the secondary market rate remained above the official
rate. Since transactions in these secondary markets are a legal means of
transferring foreign exchange between entities, these rates do not reflect the
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risk premium likely to be associated with black market transactions.
Rather such high rates in the secondary market would appear to reflect a
very marked overall shortage of foreign exchange.

A simple, stylized model of the market for foreign exchange is
depicted in Figure 2, which is based on the repressed deficit case
considered by Desai and Bhagwati (1979). The upward sloping curve SS
depicts the supply of foreign exchange at any given nominal exchange rate
(for a fixed numeraire price of nontraded goods) assuming an export
demand curve with an elasticity greater than unity in absolute value. In
terms of the single sector general equilibrium model proposed by de Melo
and Robinson (1989), it can be thought of as representing transformation
possibilities around a fixed production possibility frontier.

Figure 2 Supply, demand and price of foreign exchange
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The downward sloping curve DD in Figure 2 represents the demand
for foreign exchange, again with a fixed numeraire price of nontraded
goods. Using the de Melo and Robinson (1989) general equilibrium model
framework, this curve can be thought of as representing substitution
possibilities between imported and nontraded goods at the highest
attainable level of aggregate absorption.

At a fixed, overvalued official exchange rate, € and in the absence of
foreign exchange retention arrangements, the supply of foreign exchange
earnings is given by q, in Figure 2. At the official rate, e, the demand for
foreign exchange would exceed supply in the absence of exchange controls,
causing a run down in foreign exchange reserves. In fact, under this simple
repressed deficit model, the secondary market price can be viewed as being
determined by the ‘short’ side of the market, the supply side, at q,. With



the supply of foreign exchange determined at q,, the secondary market
price is indicated by e;.

This simplified discussion of exchange rate determination does not
incorporate the foreign exchange retention arrangements which are an
important feature of the market. Under these arrangements, enterprises or
the local authorities responsible for enterprises, are entitled to retain a
certain proportion of their foreign exchange earnings to use for purchasing
imports, or to sell on secondary markets (Chan 1989). Since this increases
the attractiveness of exports to price-responsive enterprises and authorities,
it results in a rightward shift in the supply curve for foreign exchange at
any point below e in Figure 2.

The effect of a secondary market retention scheme is depicted by the
shift from SS to S’S in Figure 2. At a given official exchange rate, e, the
supply of foreign exchange shifts out from qg to q. The increase in the
availability of foreign exchange created by the retention scheme drives
down its domestic price from e to €. The higher the retention rate, is the
greater is the rightward shift in the foreign exchange supply curve. In the
limit, with a 100 per cent retention rate, this curve becomes vertical below
the e*, q* intersection and the secondary market price is given by e”
irrespective of the degree of overvaluation of the official exchange rate.

As is evident from Figure 2, the effect of a foreign exchange retention
arrangement is to increase the supply of foreign exchange and hence the
overall volume of trade. Tam (1987:9) estimates that the average retention
rate of local authorities, ministries and enterprises was around 30 per cent
in 1986 while Zhang (1987:52) points to a wide range of retention ratios for
different products and regions, with most commodities appearing to be in
the range 25 to 100 per cent.

Where the base rate of 25 per cent retention applies, the usual practice
is for 12.5 per cent to be allocated to the enterprise and 12.5 per cent to the
provincial government. Even with a relatively large divergence between
the official exchange rate and the secondary market rate, a 12.5 per cent
retention rate provides only a limited incentive to exporters. It appears,
however, that provincial governments frequently respond to this incentive
by encouraging the enterprises under their control to expand their
production for export. Where provincial governments react in this way,
the effect of the foreign exchange retention arrangements may be greater
than would be indicated by the direct retention rate to the enterprise.

As was noted in Section 2, the retention rate applying to a substantial
proportion of trade is probably now substantially above the base rate of 25
per cent. The 75 per cent retention rate for exports of arts and crafts,
clothing and light industry products (Chan 1989) means that some of



China’s most important exports are now covered by this much higher
retention rate.

The implications for China’s foreign exchange system arise from the
overvaluation of the currency and the consequent disincentive to export. In
addition, it necessitates individuals devoting time and resources to non-
productive activities such as attempting to obtain artificially scarce foreign
exchange. In a dynamic context, it also introduces an important non-
neutrality into the economy. As a consequence of this non-neutrality,
changes in the money supply and hence in the general price level also
change the relative prices of exports relative to other goods.

4. A Model to analyse effects of changes in China’s economic policies

Prior to specifying the model a number of modelling issues were
considered. Following these steps, it was possible to collect the necessary
data and construct the model. Following completion of the model and its
properties, it was used for policy simulation. Each of these modelling
stages is reviewed in this section.

4.1 Modelling issues. The effects of the exchange rate system are
inherently general equilibrium in nature. All of the key aggregates in the
system are affected by exchange rates and any satisfactory model must take
into account these interactions. Even the simple diagrams presented in
Section 3 were implicitly general equilibrium in character being based on
the single sector model of de Melo and Robinson (1989).

One means of overcoming this problem is to develop a computable
general equilibrium (CGE) model of the Chinese economy. Dervis, de
Melo and Robinson (1981) have demonstrated the feasibility of using such
a model to analyse foreign exchange shortages while Kis, Robinson and
Tyson (1986) have applied models of this type to post-reform socialist
economies. The technology for constructing such models has improved
substantially with the development of specialized programs such as
GEMPACK (Codsi and Pearson 1988), making it possible to focus on the
economic rather than the computational issues.

Two recent World Bank papers (1985a, 1985b) provide consistent
input-output tables on an SNA basis and estimates of many of the relevant
parameters (e.g. income elasticities) needed to construct a model of the
ORANI type (Dixon, Parmenter, Sutton and Vincent 1982). Data
shortcomings pertinent to this analysis are the lack of distinction between
domestic and imported intermediates in the intermediate use matrix and the
high degree of aggregation of the agricultural sector (into crops and animal
husbandry) and the textiles and clothing sector (one industry). The
somewhat dated nature of the latest available database is also of some
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concern given the dramatic changes in the structure of the Chinese
economy in recent years. More fundamentally, the database is based
largely on official prices, rather than the free-market prices which are
relevant for resource allocation at the margin.

In developing a model of the Chinese economy, a number of
adaptations of the techniques used in modelling other developing countries
(Robinson 1989) were required. The more important of these adaptations
were:

adapting the input-output and price data to reflect secondary-
market rather than official prices for material inputs;

modelling the effects of the foreign exchange retention scheme;
and

updating the database to reflect changes in the composition of
trade (Reynolds 1989).

Given the evolving policy changes in the Chinese economy associated
with rapid economic growth, any modelling exercise can lead, at best, to a
highly stylized representation of the economy. Despite this constraint,
modelling can provide many useful insights. It provides an explicit
framework for analysis, frequently leading to the discovery of important,
but otherwise overlooked, causal linkages.

4.2 Broad features of the model. Like most models of the ORANI
type (Dixon et al. 1982; Vincent 1985; Dee 1989), this model focuses on
the real side of the economy, with particular emphasis on the response of
the economy to trade policy changes.

The behavioural assumptions of the model involve cost minimization
by producers and utility maximization by households, and the assumption
that there is sufficient competition for unit profits (at market prices) to be
driven to zero. The crucial assumption is that economic agents respond to
marginal market prices for inputs and outputs, rather than official prices.
Official prices are thus irrelevant to the behaviour of the model, as was
demonstrated in Section 2 of this paper. Although it is recognized that the
income re-distribution induced by divergences between official and market
prices may have an impact on demand behaviour, this second round effect
seems likely to have a relatively minor impact on the results and hence has
not been incorporated in the model.

While agents are assumed to respond in a manner consistent with neo-
classical theory to the market prices which they experience, these market
prices are affected by distortions such as overvaluation of the official
exchange rate, the foreign exchange retention system and import tariffs and
licensing, all of which can be incorporated in the model.
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To facilitate solution by Johansen’s method, the model is linearized in
percentage changes. Following Armington (1969) domestic and imported
products are treated as imperfect substitutes. A standard simplifying
feature of CGE models adopted in this model is a two-level representation
of technology in which intermediate inputs and a composite primary factor
input are demanded in fixed proportions to output. Changes in output
levels thus require changes in the composite primary factor input levels
which, in the presence of any fixed factor, require substitution between
factors. In general, this substitution is represented using constant elasticity
of substitution (CES) technology.

For many goods, there are marked differences between the product
produced for the export market and that produced for the domestic market:
both in the product’s physical characteristics and in its less tangible
marketing requirements. To capture these differences, it is assumed that
products sold on the domestic market are differentiated from those sold on
the export market. These differences are represented using a constant
elasticity of transformation (CET) functional form (Robinson 1989; Powell
and Gruen 1968).

The model is short-run in character, with capital assumed to be fixed
in each sector. It would be possible to build a longer-run version of the
model in which the capital stocks in each industry were endogenous,
although investment behaviour in China seems likely to be difficult to
model adequately. In the absence of a well-developed theory of investment
for China, investment in each sector has been specified as simply changing
in line with total real absorption. As is common in short-run models,
investment does not add to the effective capital stock. The underlying time
period is assumed to be sufficiently long for new equipment and machinery
to be produced, but not brought into production.

Given the complexities of the government revenue and expenditure
system in China (Blejer and Szapary 1989), an explicit set of fiscal
accounts was not incorporated in the model. Implicitly it is assumed that
the authorities make whatever adjustments to fiscal policies are needed to
keep real absorption at an exogenously determined level. Similarly,
monetary policy is assumed to be able to control the money supply.
Accordingly, a skeletal monetary sector is incorporated to allow
determination of the aggregate price level as a numeraire.

4.3 Data and structure. The initial source of data for the model was
the World Bank (1985a:55-6) table for 1981, the latest currently available.
This table has the advantage of having been prepared using the SNA
conventions, rather than the material product system (MPS) used in
Chinese input-output tables. Some use was made of the Chinese input-
output tables for 1981 (State Planning Commission/State Statistical Bureau
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1987) and other sources where needed. Details of the construction of the
complete data set are given in Thompson (1990).

In the development of standard CGE models, it is assumed that the
economy is in equilibrium in the benchmark year. Clearly, the
conventional approach of assuming that the value shares in the model were
in equilibrium would not be appropriate since the flows in the input-output
table are valued at official prices rather than the market prices required for
the analysis. To make the model operational, it was assumed that the
(largely) planned system operating in 1981 resulted in the same set of
quantity variables as would have resulted from a market system in
equilibrium. Some support for this (admittedly strong) assumption is
provided by Anderson’s (1989:70) conclusion that the pattern of
development in the Chinese economy since 1949 has been consistent with
the predictions of Western economic theory. Under this assumption, a data
set corresponding to a market equilibrium could then be obtained by
adjusting the prices. These price adjustments were made with a set of
relativities between official and free-market prices collected in 1988 (Peng,
Zhaoyang, University of Adelaide, personal communication.) when a fairly
well-developed set of secondary markets was operating.

The price adjustment process changed the gross output value of all
industries. Since dual-tier pricing is not generally used in the labour
market these price changes were assumed to cause changes in profits. This
assumption seems reasonable in the light of the widely held proposition
that the official pricing system leads to major distortions in the relative
profitability of different industries in China (e.g. Chen 1988). The resulting
estimates of factor intensities appear to be more consistent with
expectations, and with the range of estimates observed in market
economies, than the set of estimates obtained in the non-adjusted table.

The modified input-output table on which the model is based is
presented in Appendix 1. It contains 27 sectors: the 23 sectors presented in
the original World Bank table, with textiles and clothing split into separate
sectors, and additional production sectors identified for each of the fibre
inputs to the textile sector:

chemical fibres;
wool production;
cotton production;
Separating out the sectors not explicitly identified in the original table
(e.g. textiles, apparel, wool, cotton and chemical fibres) necessitated the
use of information from a wide range of sources as detailed by Thompson

(1990). Following standard practice in CGE modelling, the elasticity
parameters used in the study were largely obtained by surveying the
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econometric estimates obtained in countries for which empirical estimates
are available.

4.4 Equations of the model. The set of equations making up the
model is presented in Appendix 2 together with the definitions of the
variables and coefficients.

The first six sets of equations specify the final demands for goods and
the demands for intermediate goods by each sector. The first set specifies
the demands for each good by households as a function of household
disposable income and the (marginal) prices of each good. In the absence
of any elasticity estimates based on the appropriate marginal prices, the set
of elasticities was calculated using expenditure elasticities for each good
(World Bank 1985b), budget share data at market prices, and an estimate of
the Frisch Parameter (-6.9) obtained by interpolating from the international
estimates provided by Lluch, Powell and Williams (1977). By virtue of the
method used in their construction! (Dervis, de Melo and Robinson
1981:482-5), the resulting estimates satisfy the theoretical constraints on
demand systems: homogeneity of degree zero in prices and income,
symmetry of the compensated cross price effects and adding up.

Equation categories (2), (3) and (4) specify proportional changes in
fixed investment, investment in stocks and government consumption
demands for each commodity as equal to the proportional changes in gross
real absorption in the economy. This behavioural hypothesis is seen as
reasonably plausible given the considerable uncertainty about how these
categories respond to relative prices.

Equation set (5) summarizes China’s external trade environment.
Thus China’s exports of each commodity i are represented using a CES
function (linearized in percentage changes) consistent with the Armington
(1969) model. The demand for exports of good i is determined by the
prices of China’s exports relative to exports from the rest of the world, and
the total demand for that particular commodity. In turn, world demand was
specified as a linear (in proportional changes) function of the weighted
average price for good i, where the weights are the shares of China and the
rest of the world in total exports of good i. The supply of imports is
specified as a function of the world price of imports, allowing for the
possibility of China being ‘large’ in particular markets.

Equation set (6) specifies the demands for intermediate inputs of
commodities in the production process. For simplicity, and for consistency
with most models of this type, intermediate inputs are generally assumed to
be used in fixed proportion to outputs, that is according to a Leontief

It was necessary to slightly re-scale all of the expenditure elasticities

following the price adjustment in order to preserve the Engel aggregation property.
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technology. The exception is the demand for fibres by the textile industry
where it is assumed that the three fibres identified in the model (cotton,
wool and chemical) can be aggregated into a composite fibre input using a
CES function.

Equation (7) aggregates intermediate usage, household stocks,
consumption and government demand into a total absorption variable for
each good. Value share weights are used to convert this linear identity into
percentage change form. Because export and domestic products are
differentiated, export demand is not a component of total absorption of i.

Equation set (8) specifies imperfect substitution between domestic and
imported products consistent with the Armington (1969) model. Equation
set (9) specifies imperfect transformation between domestically produced
products supplied to domestic and export markets. This equation is a
linearization in percentage changes of the constant elasticity of

transformation (CET) function discussed in the context of CGE models by

Robinson (1989).

Equation set (10) specifies the demand for primary factor inputs by
industry i as a function of the output level in industry i and the relative
prices of each of the primary factor inputs (land, labour and capital). It is
assumed that these inputs can be aggregated into a composite primary
factor bundle using a CES function, and the demand equations are obtained
by imposing the first order conditions for cost minimization and linearizing
in percentage changes.

The market clearing conditions for commodities are specified in
equation block (11). In 11(a) domestic demand for good i from domestic
sources (qj1) is equated with domestic production of good i for the home
market (xj1). Similarly, export demand for good i from China must equal
Chinese production of good i for export (x;1)-

Equation set (12) deals with market clearing for primary factors.
Equation 12(a) embodies the assumption, standard in models of this type,
that labour is able to move between different industries in response to
changes in the demand for labour. While this is undoubtedly a strong
assumption given the restrictions on the physical mobility of labour in
China, the explosive growth of the lightly regulated rural industries in
China has greatly increased the opportunities for labour to move between
agriculture and industry, and between industrial sectors. Furthermore, there
appears to have been a tendency for restrictions on the physical movement
of labour to be relaxed over time.

The stock of capital in each industry, and the stock of land in each
agricultural industry, are specified exogenously in 12(b) and 12(c).
Equation set (13) imposes the condition of zero pure profits on activities
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conducted at marginal (free market) prices. In production, this condition
involves the inherent assumption of constant returns to scale - reasonable
given the very large number of enterprises involved in most industrial (and
certainly agricultural) activities in China. While the dual-tier pricing
system generates large profits and losses, these are assumed to be infra-

marginal.

The zero-profit or arbitrage conditions in exporting and importing are
of vital importance and therefore are examined in some detail.

The condition for the import market is simply a linear in percentage change
version of:
Pi2 = Pim(l “p Ti)sz

Where P, is the landed, domestic currency price of imported good i,
Pim is the ‘world’ price for imports of good i, T; is the rate of tariff
applying to imports of i (or the tariff equivalent of any import quota) and
& o is the nominal exchange rate in the secondary market for foreign
exchange. At the margin, it is assumed that the opportunity cost of all
imports involves the secondary market rate. If an enterprise has less
foreign exchange than it demands, it must purchase additional foreign
exchange in the secondary market. If it initially has more foreign exchange
than it requires its opportunity cost of using foreign exchange is also the
secondary market rate.

In exporting, the returns available depend upon the foreign currency
price received, the rate of any export tax, and a weighted average of the
official and secondary market exchange rates. The higher the rate of
retention allowed to enterprises, the larger the weight on the secondary
market, and hence the higher the domestic currency price of exports.
Equation 13(c) was derived by expanding the nonlinear export value
equation about base period values for the retention rate and the official and
secondary market exchange rates. It allows the effects of changes in both
the official exchange rate and in the retention rate applied in each industry
to be examined. The weight FES reflects an assumed base retention rate to
enterprises of 0.25 and allows the effects of changes from this level to be

investigated.

Equation set (14) includes identities to form aggregate Gross
Domestic Product and absorption in current and constant prices. Equation
14(c) is used to make aggregate real absorption an exogenous variable in
the model. Equation 14(d) requires that total household consumption, and
the spending associated with investment and government purchases add to

total absorption.

Equation (15) defines the balance of trade, and equation set (16)
includes identities for trade volumes and values.
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Equation (17(a) is a demand for money equation, with a unitary
income elasticity of demand imposed. This equation essentially imposes
the quantity theory of money and implies that a 1 per cent increase in the
money supply will raise the Gross Domestic Product price deflator by 1 per
cent. Chow (1987) finds evidence that the quantity theory applies
reasonably well to China and in fact concluded that it appeared to offer a
better representation of price behaviour for China than for the USA.

While Chow’s results did not support the strict quantity theory result
that an increase in the money supply would have an equiproportional effect
on the price level, this result may have reflected the stickiness of official
prices over much of his sample period. Feltenstein and Ziba (1987 :153)
conclude that the official price indices of the type used by Chow
substantially understated the true rate of inflation. If the true rate of
inflation in China (2.5 times the official rate) is combined with the estimate
by Chow that a 1 per cent increase in the money supply would raise official
prices by one-third of 1 per cent, the unit elasticity used in this study
appears reasonable. Institutions for management of monetary policy are
evolving (de Wulf and Goldsborough 1986) to provide greater scope for
exogenous policy control of the money supply.

The final four equations of the model 17(b)-17(e) define the price of
each of the composite goods (import plus domestic sourced goods)
consumed domestically, and the price of composite goods (export plus
domestic destination goods) produced domestically and composite prices
for total absorption and total Gross Domestic Product.

The complete model contains 1390 equations, and 1390 endogenous
variables. The model is linear in percentage changes and was solved
using the GEMPACK program (Codsi and Pearson 1988).

In addition to the input-out data discussed above, the model requires
that a number of elasticity parameters be specified. The elasticities
involved were:

consumer demand elasticities;

elasticities of substitution between domestic and imported good i
(Base value 2.0);

elasticities of transformation between domestic and export good i
(Base value 5.0);

elasticities of substitution between Chinese exports of i and the
exports of other countries (Base value 10.0);

the elasticity of demand for total world exports of i (Base value -
20%

the elasticity of supply of import i to China (Base value 100);

the elasticity of substitution between primary factors in industry i
(Base value 0.5); and

17



elasticities of substitution between fibres in the textile sector (Base
value 1.0).

As previously discussed, the consumer demand elasticities were
derived using expenditure elasticities, budget shares and the Frisch
parameter.

It seemed unlikely that reasonable estimates of the elasticities of
substitution and transformation for each commodity could be estimated
using the available data for China. Time series of the relevant market price
data are extremely scarce and, in any event, the time period over which
enterprise managers have been free to allocate their resources in response
to relative price changes is short. Accordingly, the approach taken was to
impose selected base values chosen on the basis of the evidence from other
countries, leaving open the option of examining the sensitivity of the
results obtained to these assumptions.

The base value of 2.0 used for the elasticity of substitution between
domestic and imported commodities is within the range of values used for
this parameter in CGE studies. While the values used in the Grais, de Melo
and Urata (1986) study range only from 0.4 to 1.2, the corresponding
parameters are larger in many other CGE studies. If one accepts the weight
of empirical evidence marshalled by Goldstein and Khan (1985:1076) that
the aggregate elasticity of import demand is in the range -0.5 to -1.0 then
an elasticity of substitution of 2.0 at the individual commodity level would
seem entirely reasonable.

Unfortunately, the empirical evidence on the elasticity of
transformation between domestic and export production is extremely
limited. The estimate of 2.90 cited by Tarr (1989 :5-6) provides some
indication of the order of magnitude, at least for manufactured products.
While well below the value of infinity implicit in models constructed
without explicit transformation in production, it is well above the values of
0.5 and 1.5 assumed by Grais, de Melo and Urata (1986). The evidence
that the aggregate supply elasticity of exports may lie in the range from 1.0
to 4.0 (Goldstein and Khan 1985:1087) also seems to point to higher values
for this parameter than those chosen by Grais, de Melo and Urata
(1986:74). The value of 5.0 used in this study was subjectively set
somewhat above the empirically estimated values given the well-known
difficulties involved in obtaining such estimates. Experimentation with
higher values for this parameter, and with different values across
commodities would be of interest.

The elasticities of substitution between exports from China and other
export products were set at 10.0 in the belief that Chinese exports of many
products are close substitutes for other products in world markets. This
assumption is at variance with the few available direct estimates of the
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elasticity of export demand for China’s exports but the likelihood that such
estimates are biased downwards is well known (see, for example, Leamer
and Stern 1970:56-74). For commodity exports, at least, the value of 10.0
does not seem unreasonable, and is broadly consistent with values used in
many other CGE modelling exercises (e.g. Dixon et al. 1982).

The base value elasticity of demand for total world exports was set at
-2.0 in light of the relatively low elasticity of substitution between domestic
and imported goods assumed in the model. Since the focus of the model is
on a relatively short time period, supply adjustment in other countries may
be fairly low, placing the major burden of adjustment on world demand.
Given China’s small share of world exports, the elasticity of demand for
her exports would generally be expected to depend more heavily on the
elasticity of substitution than this overall market elasticity.

The very high base value for the elasticity of supply of imports to
China was chosen to make China essentially a price taker in the market for
imports. Given China’s small share in most markets this assumption, used
in most models, does not appear unreasonable.

The elasticity of substitution between primary factors was set to a
base value of 0.5. This value was selected by Dixon et al. (1982) after an
extensive literature search. While it is substantially below some of the
estimates presented in the developing country literature (e.g. Limskul 1988)
it does not seem unreasonable as a short run estimate, particularly when the
effects of any constraints on adjustment resulting from the operation of the
planning system are considered.

The base value of 1.0 for the elasticity of substitution between fibres
in the production of textiles is in the same order of magnitude as the recent
estimates of fibre demand elasticities reported by Ball, Beare and Harris
(1989).

Given the potentially very different responses of an exporting or an
import-competing industry to changes in the foreign exchange system and
the marked changes in the pattern of China’s trade over recent years
(Reynolds 1987), the trade structure used in the analysis was seen as a
particularly important issue. Accordingly, the behaviour of the model was
examined using both the original 1981 trade pattern, and an alternative
based upon the pattern of trade in 1986.

This adjustment was made in a relatively simple way. The share of
each category of exports (imports) was first adjusted by the change in the
share of the corresponding category of exports (imports) estimated using
broadly comparable data series obtained from the International Economic
Data Bank at the Australian National University. The resulting shares were
then rescaled to sum to unity, and expressed as shares of total exports
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(imports) before price adjustment. The share of total exports (imports) was
also increased in line with the rise in the share of trade in the Chinese
economy over the period (World Bank 1989). Finally, the price adjustment
factors applied throughout the model were used to adjust the values of
exports (imports) in each row of the table. The final balancing of the table
was then undertaken using total costs in each sector as the balancing item.

4.5 Simulation results. The model developed in this study was used
to examine the impact of a 10 per cent nominal devaluation (increase) of
the official exchange rate (Y/$), with the aggregate price of absorption held
constant by control of the money supply. As a simplification, it was
assumed that the retention rate for foreign exchange was held constant at
25 per cent in all industries. While the retention rate is known to be
substantially higher in some industries, and in some regions, the effective
retention rate may be lower in others. Furthermore, the results provide an
initial indication of the effects of liberalization from a particular point.

The results for an initial simulation experiment are presented in Table
1. The results in Column 1 refer to the model with all parameters set at
their base values. The results in the second column are based on the
modified model using the 1986 trade structure, rather than the 1981 trade
structure.

Table 1 Simulated effects of a 10 per cent devaluation of the official exchange
rate: percentage change from control

1986

trade
Macro/Variables Base run structure
Market exchange rate -6.6 -5.8
Export volume 11.5 134
Import value 10.9 8.9
Balance of trade - % of GDP 0.8 1.1
Real GDP 04 0.7
Real wage rate 0.2 1.0

The results presented in Appendix 1 suggest that the effects of
exchange rate devaluation on the Chinese economy could be both large and
highly beneficial.

Given increased availability of foreign exchange, the price of foreign
exchange in the secondary market is projected to fall (that is to appreciate)
markedly. This lowers the cost of imports, placing downward pressure on
the price of consumer goods.
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Under both of the scenarios considered, a depreciation of the official
exchange rate leads to a substantial fall (appreciation) of the secondary
market exchange rate. The increase in the supply of foreign exchange
generated by the greater incentive to export alleviates the shortage of
foreign exchange which in turn brings about the large fall in its price.
Clearly, this result means that the devaluation needed to remove the gap
between the official and the secondary market rate would be considerably
less than the initial gap between the two rates.

An extremely important consequence of the devaluation is the large
expansion it brings about in the size of the traded goods sector. Even a 10
per cent change in the official exchange rate with the general price level
held constant brings about an increase in export volume of 11.5 percent in
the base case. Total imports also grow substantially, as the lower price of
imports reallocates demand towards imports where this is economically
efficient. The balance of trade improves noticeably because of an increase
in total income, and an improvement in the price of exports relative to
imports.

Real GDP grows slightly in the base case, with a ten percent
devaluation resulting in an increase of 0.4 percent. Using the 1986 trade
shares, the gains are substantially greater, with GDP rising by 0.7 per cent.
These gains measure only the short-run static gains from improved resource
reallocation and need to be considered together with the important longer-
run gains in income which are likely to result from increased openness of
the economy. Studies by Feder (1982) and Chenery (1986) suggest that
these gains in improved resource allocation and from possible inter-sectoral
externalities may be substantial. These dynamic gains would, in turn,
reinforce the effects on growth of GDP, exports and imports considered in
this static analysis.

Another important macroeconomic effect of real exchange rate
devaluation is its impact on wages. The expansion of relatively labour-
intensive export-oriented activities would be expected to result in an
increased demand for labour. With the original 1981 trade data base, this
effect was relatively small. However, with the change in the trade structure
between 1981 and 1986, this effect was expected to have become more
important. Reynolds (1987) reported a marked increase in the labour
intensity of China’s exports between 1981 and 1985. From the results
using the 1986 trade shares, a devaluation of 10 per cent would strengthen
the aggregate demand for labour sufficiently to raise wage rates relative to
the consumption price index by one percent.

These results demonstrate the usefulness of the model in analysing an
important policy issue. The model can, of course, be used to analyse a

21




wide range of other macroeconomic or sectoral policy issues, and to
examine the impacts at both the aggregate and the sectoral level.

5. Conclusions

The basic purpose of this paper is to outline an empirical model of the post-
reform Chinese economy, with particular emphasis on the foreign exchange
and foreign trade regime.

The first question addressed is whether the major sectors of the
Chinese economy are now sufficiently price responsive for the exchange
rate to have an effect on production and consumption behaviour. From all
the evidence examined, it seems clear that this is the case even though
important elements of planning remain.

The yuan has consistently been overvalued, discouraging exports and
imports and encouraging the production of import substitutes. By
inhibiting exports and creating a scarcity of foreign exchange, the
overvaluation actually increases the secondary market price of foreign
exchange. Consumption of exportable goods is artificially encouraged
while consumption of imported goods is generally discouraged. By
discouraging socially desirable exports and imports, the overvaluation also
lowers national income.

Based on the analysis of the Chinese economy, a 27-sector
Computable General Equilibrium model was specified and constructed.
The crucial distinguishing feature of this empirical model was its use of
market, rather than plan, prices throughout. The model was constructed to
represent the behaviour of the post-reform economy in which the important
determinants of economic behaviour are the prices received (paid) at the
margin.

The model is linear in percentage changes and derives much of its
general theoretical structure from the ORANI model of the Australian
economy. Its 27 sectors were based primarily on those included in the 1985
World Bank study of the Chinese economy, but with additional attention
devoted to the dynamic textile, apparel and fibre sectors.

The model was used to explore the implications of a reduction in the
overvaluation of the currency brought about by a devaluation of the official
exchange rate, with appropriate monetary and fiscal policies operating to
control the price level and the level of total absorption.
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Under these circumstances, a devaluation was found to have major
beneficial effects on the economy as a whole. In the base model, a ten
percent devaluation of the official exchange rate was found to cause an
appreciation of 6.6 percent in the secondary market exchange rate,
substantially reducing the cost of all imports. Devaluation was also found
to result in a substantial increase in the level of exports and imports, with a
ten percent devaluation resulting in an increase of 11.5 percent in total
export volume. GDP increases slightly following the devaluation and the
balance of trade improves. The expansion of relatively labour-intensive
export industries also leads to an increase in the demand for labour and
hence the wage rate.

Overall, it appears that removal of the serious overvaluation of the
official exchange rate would have a number of important advantages for
China through its beneficial effects on export performance, on the level of
income and on trade. The model is applicable to a wide range of policy
analyses.
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Appendix 1 (cont) Input-output table for the People’s Republic of
China, 1981 (market prices, current billion yuan)

Passngr Com-  Misc. Education Public Inter- Consumption Investment Trade Gross
Sectors transpt  merce  service  Hecalth  admin  Housing mediaic Household Govt.  Fixed  Stock Expons Impors Qutpul
Crops 0.00 6.66 0.00 1.86 0.00 0.00 141.68 119.99 1.5 5.40 29.45 3.94 9.90 292.11
Cotlon 0.00 0.00 0.00 0.25 0.00 0.00 18.57 0.00 0.00 1.11 6.06 0.07 5.30 20.51
Animal husbandry 0.00 3.00 0.00 0.00 0.00 0.00  22.85 32.25 0.00 0.00 447 1.20 0.00 60.77
Wool 0.00 0.00 0.00 0.00 0.00 0.00 1.79 0.00 0.00 0.00 0.00 0.00 0.63 1.16
Metallurgy 0.00 0.00 0.00 0.00 0.00 0.00 73.06 0.00 0.00 0.00 240 2.80 5:10: 473246
Electricity 0.02 0.47 0.20 0.30 0.00 0.00 18.59 0.35 0.50 0.00 0.00 0.00 0.00 18.81
Coal 0.14 0.32 0.11 0.54 0.00 0.00 20.18 4.04 0.41 0.00° 0.00 0.50 0.14 2498
Petrolcum - mining 0.00 0.00 0.00 0.00 (.00 0.00 45.20 0.08 0.00 0.00 0.00 6.32 000 S1.60
Petroleum - refining 3.00 (.00 0.00 (.06 0.00 0.00 39.42 0.99 0.87 0.00 0.00 3.63 0.06 44.85
Chemicals 1.20 3.80 020 14.52 0.00 0.20 109.34 11.94 2.00 0.00 3.12 5.92 9.12 123.20
Chemical fibre 0.00 0.00 0.00 0.00 0.00 ~0.00 11.76 0.00 0.00 0.00 0.35 0.00 6.47 4.03
Muachinery 1.44 6.02 0.21 2.24 0.00 0.21 81.19 21.18 M) 5 747/ 48.58 3.50 6.08 1394 158.36
Building material 0.00 (0.00 0.00 0.00 (.00 0.60 33.94 0.00 0.30 0.00 0.30 0.29 002 3481
Wood 0.00 0.00 0.00 0.00 0.00 038 11.67 4.97 0.75 0.00 030" = 10iS 1.77  16.48
Food processing 0.00 5.60 0.28 2.10 0.00 0.00 22.54 72.80 0.90 0.00 0.63 3.71 1.79 98,78
Textiles 0.00 1.56 0.20 2.30 0.00 0.00 78.99 20.59 0.52 0.00 3.74 6.00 290 106.94
Apparcl 0.00 0.14 0.10 1.10 0.00 0.00 8.40 34.43 0.48 0.00 0.76 4.99 0.00 49.06
Papcr 0.00 2.20 0.33 517 0.00 0.00 17.85 246 0.67 0.00 1.21 0.36 0.64 2192
Misc. manufacturing 0.00 0.26 0.00 4.49 0.00 0.00 * 14.84 4.04 2.60 0.00 1.82 364 204 2490
Construction 0.00 0.15 0.00 0.44 0.00 1238023135 0.00 3.08 82.51 0.00 0.00 0.00 108.90
Freight transport 0.08 1.49 0.24 1.16 0.00 0.00 23.36 3.81 0.16 1.35 1.08 331 1.57 31.50
Passenger transport 0.00 0.13 0.00 0.00 0.00 2.64 0.00 ! 2.56 0.00 0.00 0.00 0.00 + 8.29
Commerce 0.11 1.14 0.22 1.62 0.00 0.11 2343 28.5 0.30 2.20 0.72 3.78 1.61  §7.35
Misc. services 0.00 0.10 0.10 0.35 0.00 0.00 1.99 8.00 2.00 0.00 0.00 0.00 000 1199
Education and health 0.00 0.00 0.00 0.00 0.00 0.03. 000 3.60 7528 0.00 0.00 0.00 000 7891
Public Admin. & defence  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1270 0.00 0.00 0.00 000 12.70
Housing 0.00 0.00 0.00 0.00 0.00 0.00 0.00 13.97 0.00 0.00 0.00 0.00 0.00 13.97
Intcrmcdiate D 38 ()3 2.19 38.49 0.00 273 847.00 391.12 11936 141.15 5990 57.11 62.99 1550.03
Labour value added 1.25  11.67 204 1840 1191 0.57
Capital value added S 12.66 776  22.02 079 10.67
Land valuc added 0.00 0.00 0.00 0.00 0.00 0.00
Gross Output Value 62.21 1236 57.69 12.71 14.85
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Appendix 1 Input-output table for the People’s Republic of China,
1981 (market prices, current billion yuan)

Animal Metal- Elect- Petroleum Chem- Chemical Mach- - Bullding Food Tex- Misc  Consl. Fvlght

Scctors Crops Cotion  husb Wool lurgy ricity Coal  Mining Relining icals libre incry  muaterials - Wood proc. tiles  Apparcl  Paper  manul.  ruction  transpt
a ..__.-_._.N. - p

Crops 1921 000 3600 000 000 000 047 000 000 473 0.0 go2 270 450 4977 067 071 468 378 630 000
Cotlon 000 000 000 000 000 000 006 000 000 13 oo 000 000 000 000 1662 018 000 0I5 000 000
Animal husbandry 000 000 129 021 000 000 000 000 000 005 000 001 000 119 1696 003 000 012 000 000 000
Wool 000 000 000 000 000 000 000 000 000 004 0.00 001 000 000 000 174 000 000 000 000 000
Mctallurgy 029  0.0! 002 000 17.71 0.11 072 0.24 0.00 1.44 o 39.04 064 016  0.08 002 013 000 128 1037 080
Electricity 1.22 0.19 0.29 0.05 2.81 287 1.22 0.35 0.17 3.36 .08 1.40 0.71 0.14 0.44 0.94 0.05 043 0.65 017 009
Coal 088 014 021 0.03 300 434 1.65 0.02 0.00 207 0.0 0.78 249 0.5 0.65 070 008 033 045 024 089
Pctroleum - mining 000 000 000 0.0 124 340 000 224 3308  3.00 0.0 (.64 028 004 016 072 004 004 032 000 000
Petroleum - refining 7.07 1.18 1.68 027 168 216 036 0S54 060 702 016 246 048 027 1.17 200 012 039 066 135 4m
Chemicals 25.02 398 002 000 060 002 050 080 020 3186  0.02 5.20 OO 050 S.60 3.5 1.22 3.0 120 480 030
Chemical fibre 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1176 0.00 0.00 0.00 0.00 0.00
Machinery 1.89 021 0.12  0.02 392 001 098 070 014 210 001 41.22 112 035 0.4 241 0.18 028 042 1358 1.26
Building materials 020 002 006 002 015 002 008 015 002 030 0.0 0.45 227 015 0.08 007 000 000 015 2918 0.0
Wood 014 002 006 002 038 002 090 002 00 0.08 0.00 060 060 207 002 - 628 003 195  0.38 375  0.00
Foud processing 072 012 045 003  0S6 001 0.14 .14 0.01 150 0.0 086 0.14 0.07 S96 0.0} 06 007 070 014 014
Textiles 024 004 006 001 1.04 0.01 050 070 0.03 147 001 .00 080 0.4 021 31.92 $00 040 098 033 004
Apparcl 0.11 0.01 003 000 1.01 000, 030 010 001 024 0 00 0.77 0.35 0.07 0.07 0.08 233 000 027 118 0.16
Paper 009 000 001 000 053 0.0 0.02 0.11 0.01 070 0.02 0.55 (.44 0.11 0.15 053 013 SS8 044 0S50 022
Misc. manulacturing 0.12 0.01 0.06 0.01 .52 0.01 0.20 013 001 059 b (.85 0.26 0.09 0.01 12 0.23 0.26 3.58 1.82 0.00
Construction 066 007 000 000 261 0.00 232 000 0.00 1.09  0.00 2.18 0.87 000 000 000 000 000 015 S8 580
Freight transport 087 014 006 001 320 0.2 041 041 0.11 196 0.14 4.66 1.22 045 1.11 000 084 054 095 267 054
Passcnger transport 0.01 0.00 0.01 0.00 0.19 0.03 0.06 0.06 0.03 0.32 0.00 0.52 0.06 0.24 0.38 0.12 0.06 0.06 0.20 0.06 0.06
Commerce 106 007 005 001 1.8 0.0 040 057~ 0.02 290 0.02 3.52 206 024 079 206 024 054 1.49 177 074
Misc. services 0.03 0.01 0.02 0.00 0.25 0.01 0.04 0.03 0.01 0.20 000 0.34 0.04 0.02 0.10 0.10 0.03 0.03 0.03 0.08 0.06

Education and health 000 000 000 000 000 000 0.00 0.00  0.00 000  0.03 000 000 000 000 000 000 000 000 000 000
Public Admin. & defence 0.00 000 000 000 000 000 000 0.00 000  0.00 0.00 000 000 000 000 000 000 000 000 000 000
Housing 0.00 000 000 000 00 00 00 000 000 000 000 0.00 0.00 000 000 000 000 000 000 000 000

Intcrmediate 59.82 6.18 4049 069 4298 1325 1138 730 3440 7032 0.54 106.77 18.52 9.58 8385 78.83 4276 1858 18.19 84.23 1587

Labour value added 137.05 845 1197 0.28 3.90 1.09 578 0.73 0.10 4.52 0.56 14.27 447 2.68 3.18 4.85 4,06 2.14 263 11.09 6.77
Capital value added 27.87 1.72 243 006 26.28 4.48 782 4357 1029 48.30 298 37.32, 7182 422 1120 23.26 2.25 1.20 408 1358 .86
Land value added 67.36 4.15 5.88 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Gross Output Value 181.28  24.78  $9.09 070  §9.13 2498 19.74 1594 4042 0.2 414  147.54  28.71 14.55 102.41 102.54 S2.55 2543 2445 103.23 3097




Endogenous Variables (Percentage Change)
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Import value
Import volume
Foreign currency price of export i, 8 = 1, China
Return to primary factor v in industry i
Foreign currency price of import §
Composite price for absorption
Price for absorption of ¢
Price of i in 1, export; 2, import; 3, domestic
Price for production of i (composite of domestic and export)
Aggregate price of output (g9dp deflator) '
Total absorption of i -
Intermediate use of i by industry j
Stock demand for good i
Household demand for §
Export demand for i from China
World demand for good &
Governmeat demand for i
Demand for i from source s = 1, import; 2, domestic
Demand for primary factor v by industry j
(v = 1, labour; 2, capital; 3, land)
Output level of industry j
Supply of good i to destination d; export (1) or domestic (2)
Balance of trade as a share of gdp
Secondary market exchange rate
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Appendix 2 (cont) Model equations and variables

No.

a

29 +1

- Q

a

39

Q@ — a

<
-

g+ 249 +13

Exogenous Variables (Percentage Change)

an = Real absorption
k, = Capital stock in industry j
l; = Land use by industry
ms = Money supply
P, Foreign currency price of good i, s = 2, R.O.W.
q Total labour force
rr; = Foreign exchange retention rate for exports of ¢
ti = DPower of the tariff on imports ol i (I + nominal tariffl rate)
v Power of the export tax on exports of t (1 — nominal export tax)
& Official exchange rate (Yuan / US dollar)
Yalue Share Coefficients
Ai, = Share of ablorption of i derived from source s
B’j‘ ) = Share of intermediate use in j in total absorption of i
B}” Share of investment in total absorption of commodity i
BS’“ = Share of stock demand in total absorption of commodity i
BfY = Share of household consumption in total I4bl¢>rption of commodity i
B® = Shareof government in total absorption of §
ESi, = Share of China and R.O.W. in world export markets for i
F; = Share of fibre j in total fibre demand by the textile industry
FES, = Share of export revenue obtained from sales at official exchange rate,
((1 = Ro)$1)/(Re#a + (1 — Ro)$1) where R, = base period retention rate
H.'(}) = Share of intermediate good i in total costs of industry j
H}; = Share of primary factor v in total costs of industry j
Jie = Share of good i production to destination 1, export; 2, domestic
K; = Share of sector i in total value added
L; = Share of industry j in total employment
M; = Share of i in total imports
RC = Conversion factor from proportional change in retention rate (R) to change
in (1 - R)ie (-R/(1-R))
v; = Share of primary factor v in primary factor inputs of j
SM = |Imports as a share of nominal gdp
SNi; = Share of end-use demand j for commodity i in final absorption
SX = Exports as a share of nominal gdp
V; = Shareof i in total exports
W; Share of good i in total absorption

Elasticity Parameters

B
E;
€

M
a

ol

al
T

e/

ol

Global elasticity of excess demand for good §

Elasticity of import supply for good i to China

Household expenditure elasticity for good i

Price elasticity of household demand for good i with respect to price j

Elasticity of substitution batween fibres in the textile industry (set to
zero for non-Rbre inputs)

Elasticity of substitution between import and domestic products of good §

Elasticity of substitution between primary factor inputs in sector i

Elasticity of substitution between domestic and export production of
good i

Elasticity of substitution betwess Chinese and R.O.W. products in
world market for i




Household Consumption Demands
of’) m ¢ a* + Dluy nup}

" =a

4',’) =ay
Gevernment Demand
Q}" =a,
Traded Good Demand/Supply
(a) Export Demaad (rom China
ol = quf - oF (pl, - Tlut ESiu o)
(b) World Demand

quf* = 8 (Zlai ESi, 71.)
(s = 1, China; 2, Rest of World)

(c) Import Supply to China '
Qie = Eip?
lntcrmediate Demands
(a) excluding textlle sector
i ==
(L) textile sector
ot = 2= ok (s = T, Fy 1)
Domestic Absorption of Good ¢ from all Sources
a=5; 8" ol + B oY + BS" qaf”
+ B g + Bl of"
Domestic/Import Substitution
g = q = oP(pu = pl)
(s = 1, Imported; 2, domestic)
Transformation.in. Production
zu = 2 + of (pu = 7f)
(s = 1, export; 2, domostic)
Primary Factor Inpute
@ =z = ol (1, - T S4¥y)
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Product Market Clearing

(a) Domestlc market clearing
qi3 = Ty

(b) Export market clearing
7-“) L

Factor Market Clearing

(a) o = Tlat Liql; - Labour
(b) &=k - Capltal in ¢
(c) Q;, = = hand in

Zaro Pure Profits at the Margin
(v) In Production
Tha Jierse = T 00 + T3 HE P
(b) Ia Importing
Pia = Pl + L + ¢
(c) In Exporting
P = pf + vi+ FES(RCoerr; 4 ¢)
+ (1=FES))(rri + ¢3)
GDP, Absorption and Houschold Absorplion
(8)  gdp, = T, Kiz,
(b) gdp = T, K (pf +z2,)
(c) an = ZiSNiaq + £iSNiuq®
+ LiSNagqf! + TiSNigsl"
(d)  a = T;SNia® + T.SNa(p! + ")

+ TiSNa(p! +¢}) + T, SNia(n! +qs{")

Bal ( Trads Conditi
x =SXe + SMm
Bal [ Trade Ideotiti
(a) Total Export Value
e = T Vi(pi + za)
(b) Total Lmport Value
m = T Mi(pa + qia)
(c) Total Export Volume
& = T, Vizi
(d) Total Lmport Volume
ma = LT Miqu

Composite Prics \priables

(a) Price Lavel Determination
p' = ms — G

(1) Prica Deflator for gdp
P =L Kipt

(c) Price Deflator for Total Absorption
P = L Wil

(d) Price Deflator for Absorption of i
b = SZ-I Air Pis

(e) Price Deflator for Output of i
o = T Jupu

TOTAL NUMBER OF EQUATIONS

9 + U9 +13
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