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Abstract 

China established four special economic zones in 1980 to stimulate exports, 

to assist the transfer of modern technology to China, to attract foreign 

investment for these purposes, and in general to enable economic 

experimentation to take place without detrimental effects to the Chinese 

economy. Protection levels were lowered and special subsidies provided to 

foreign and domestic investors. 

The special economic zones absorbed considerable public funds. 

Following the lead of other East Asian countries, China provided a 

considerable infrastructure in the zones, in fact going further than most 

export processing zones in Asia. Thus not only were roads, serviced sites 

and public utilities provided, but harbours were upgraded with capital

intensive technology and factories and living quarters for foreign investors 

were built. Financial and economic cost-benefit analysis that analyses the 

returns on such investment has not, however, been widely applied. This 

paper applies such analysis to the Huli industrial estate of the Xiamen 

special economic zone. 

The cost-benefit methodology required the calculation of the shadow 

prices of capital and wages. These indicated that the shadow price of 

capital is considerably higher, and the shadow price of unskilled labour 

considerably lower, than the prices facing public and private decision 

makers. The shadow price of capital is about 4 times the official interest 

rate. Detailed insights into the operation of firms in the Huli estate were 

also obtained. As the public and private investment already made is a sunk 

cost, the focus of the study is on how the cost-benefit analysis can be used 

to improve policies affecting the operation of firms in special economic 

zones and investment in future special or export processing zones. 

The case study suggests that, as cunently structured, the Huli estate is 

costly. Assuming a project horizon of 25 years the rate of return to the 

investment in the estate is around 4 per cent. Adjustments that would 

increase the returns to investment seem to be advisable. These should 

include the reduction of capital intensity in the infrastructure, less capital

intensive inputs into production, reduction of borrowing in China by 

foreign firms and the elimination of subsidies to public utilities. Raising 

labour productivity and thus reducing labour costs would also improve the 

rate of return on public and private investment. 

Improving infrastructure: a cost-benefit analysis of the Huli industrial :one Lin Shujuan 
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Improving infrastructure: 

a cost-benefit analysis of the economic performance of the Huli 

industrial zone* 

China initiated a program of economic reform in 1978. The establishment 

of four special economic zones in Guandong and Fujian provinces in .1980 

is at the forefront of the policies effecting an opening to the outside world. 

To discuss success or failure of China's special economic zones, it is 

necessary to consider the economic objectives the government has set for 

them. The emergence of the special economic zones, their objectives and 

roles, must also be seen in the context of economic development strategy 

and performance. 

The concept of an export processing zone 1s an extension, and 

development, of free ports which have a long history. The existence of free 

ports can be traced back to Roman times. They were normally located in a 

defined geographical area on the world's major trade routes. The main 

activities of free ports were trans-shipment and intermediate services of 

cargo breaking, storage and the re-export of goods. By not being subject to 

customs duties, they abolished impediments to the international movement 

of goods, services, capital and people. 

Industrial estates, originating in depressed industrial areas in the 

United Kingdom in the 1930s, also contributed to the concept of export 

processing zones. Infrastructural facilities and public utilities were 

provided to attract entrepreneurs to revive depressed industrial areas. More 

recently, developing countries built on the industrial estate concept to give 

priority to developing public utilities and other infrastructural facilities in 

selected areas. This was done to facilitate the development of 

manufacturing industries and to overcome infrastructural bottlenecks in the 

process of industrialization. The areas so designated have been called 

industrial estates or parks. 

*This research was carried out as part of my doctoral dissertation presented at the National Centre
for Development Studies at the Research School of Pacific Studies at the Australian National
University. I am grateful for the assistance of my supervisor Professor Peter Warr, and advisers Dr
Francis Perkins and Professor Helen Hughes. I would also like to thank Dr Philippa Dee for her help
in preparing this paper.
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Since the 1960s free ports and industrial estates have been brought 

together as export processing zones which seek to combine inputs into 

manufacturing at international prices with an internationally priced 

infrastructure. A suitable location, with access to international trade routes, 

is important. Administration has to be simple and efficient. If these 

essential conditions exist, no further regulations or incentives are 

necessary. 

The first export processing zone was developed in 1956 in Ireland at 

the Shannon International Airport (Hughes 1988: 167). It provided an 

impetus for developing countries to follow. By 1988 about 100 export 

processing zones operated in Asian countries (Osborne 1986) and about 

600 in other developing countries (Hughe� 1988). 

The four special economic zones in China differ from export 

processing zones in other East Asian countries in several important aspects 

(Chu and Wong 1985, Wall 1991). China remains a socialist country, so the 

market nature of the special economic zones contrasts to the rest of its 

economy. Thus special economic zones serve as a laboratory for private 

enterprise and market development strategy, and as a show-place for 

advanced technology and management methods. They are separated from 

the rest of the economy by policies. Shenzhen is also separated physically. 

The special economic zones are much larger in land area and have larger 

resident populations than most industrial estate or export processing types 

of zones in other East Asian countries. They are comprehensive 

development units, unlike- the small East Asian export processing zones 

which only possess a narrow range of manufacturing activities. Foreign 

investment is encouraged not only in the manufacturing sector, but also in 

the other economic sectors such as agriculture, construction, tourism, real 

estate development, commerce and other service activities. 

Economic factors were not the only considerations in the creation of 

China's special economic zones. The creation of the Shenzhen and the 

Xiamen zones were of unique significance to national unification with 

Hong Kong and Taiwan, respectively. The market economy features of the 

zones were to show to the outside world that China intended to participate 

in the world economy and that private enterprise means of production were 

to be tolerated in China. The proposal for 'one nation, two systems' was 

projected as a possible path of national unification on the basis of foreign 

investment in the special economic zones, and elsewhere in China. 

Improving infrastructure: a cost-benefit analysis of the Huli industrial zone Lin Shujuan 
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The nature of the special economic zones made it inevitable that some 

of the objectives set by the Chinese government could not be achieved. In 

China, special economic zones are expected to: attract foreign investment; 

increase exports and hence foreign exchange earnings; rncrease 

employment opportunities; transfer advanced technology and management 

skills; and provide backward linkage effects with other domestic sectors. In 

fact, the only real economic logic justifying the establishment of the special 

economic zones is to offset some of the domestic policies which impede 

foreign direct investment, hamper export development and prevent China 

from turning its comparative advantage into a competitive advantage. The 

special economic zones cannot create comparative advantage. They can 

only help to remove obstacles to its exploitation (Wall 1988). 

The special economic zones absorbed considerable public funds. 

Following the lead of other East Asian countries, China provided a 

considerable infrastructure in the zones, in fact going considerably further 

than most export processing zones. Thus not only were roads, serviced sites 

and public utilities provided, but harbours were upgraded with capital

intensive technology, factories were built and living quarters were provided 

for foreign investors. The standard financial and economic cost benefit 

analyses that indicate the returns on such investment have not, however, yet 

been widely applied. This paper applies such analysis to the Huli industrial 

estate of the Xiamen special economic zone. 

The main objectives are to discuss estimates of shadow prices for 

capital, unskilled and skilled labour, and for some of the important traded 

and nontraded commodities that can facilitate evaluations of public 

investment in China;, to present a cost-benefit analysis of the Huli zone in 

Xiamen; and finally to recommend improvements in the current design of 

the Huli zone. 

Shadow prices and cost-benefit analysis 

The rapid growth of the public sector in all modern societies, has meant 

that large sums of public money are collected from the population directly 

or indirectly by central governments and local authorities to be committed 

to public investment projects. It is essential to ensure that such investments 

have high and positive returns, when compared to alternative uses of such 

resources. In other words, scarce resources should be used to maximize 

Improving infrastructure: a cost-benefit analysis of the Huli industrial :one Lin Shujuan 
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social welfare. Cost-benefit analysis allows investment projects to be 

evaluated and ranked according to their likely socioeconomic returns. It can 

also be used to enhance the returns to projects by indicating how to 

improve their design. 

With cost-benefit analysis, a project is considered worthwhile if the 

money value of the benefits to gainers is greater than the money value of 

costs to the losers. The first practical widespread application of cost-benefit 

analysis was to evaluate public investments in water resources in the 

United States in the 1950s (United States Inter-Agency Committee on 

Water Resources 1958). In the 1950s and 1960s many practical 

applications were reported. These were primarily concerned with public 

investment decisions in industrial market-oriented countries. Since then, 

however, cost-benefit analysis has also played an increasingly important 

role in government decisions in developing countries (Little and Mirrlees 

1969, Harberger 1972). 

In developing countries, with their greatly distorted price syst�ms, 

private profitability often bears little or no relation to real social costs and 

benefits. Particularly in a country such as China, official prices of a product 

may bear no relation to the true cost of the inputs used to produce it. Even 

market prices, where available, may be distorted when some inputs are 

obtained at official prices rather than at prices that reflect true scarcity. 

Techniques have therefore been developed to estimate shadow or 

accounting prices, for the calculation of the economic and social 

profitability of projects. 

The shadow prices used in this study were derived using the technique 

outlined by Little and Mirrlees (1974) and Squire and Van der Tak (1975). 

The distinctive feature of the Little and Mirrlees (197 4) approach is the 

attempt to relate public production to international trade. They divide 

commodities into traded and nontraded categories and argue that the 

shadow price of traded commodities, whether they are actually traded or 

not, is their international (border) price or the prices at which they could 

have been acquired from overseas. The shadow price of nontraded 

commodities is their foreign exchange equivalent. Squire and Van der Tak 

( 197 5) refined the Little and Mirrlees approach. 

In the Little and Mirrlees, Squire and Van der Tak approach, traded 

goods are valued in border prices expressed in foreign cuITency, while 

non traded goods' values are calculated as the border prices of their traded 

Improving inji-astructure: a cust-benejlt analysis of the Huli industrial ::.one Lin Shujuan 
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good equivalents. Nontraded goods can be converted to their traded goods 

equivalents by looking at their input structure. For example, transportation, 

a nontraded good, is produced using transport vehicles, a traded good, 

along with labour. Transport services may also require financial service 

inputs, but this nontraded input can be further broken down into its traded 

good and primary factor components. Input-output information is used to 

break down nontraded goods in this way. The amount by which the 

domestic price of a traded or nontraded commodity must be scaled up or 

down to achieve the border price equivalent is called a conversion factor. 

Conversion factors can also be calculated for primary factors of 

production - labour and capital. These conversion factors show the amount 

by which the market prices of capital and labour need to be rescaled to 
properly measure the opportunity cost of using these resources in the 

particular project under consideration rather than elsewhere. This can be 

measured by the output that would be forgone elsewhere in the economy. 

The conversion factors for capital and labour are therefore based on 

estimates of the marginal productivity of these factors in other uses. 

Cost-benefit analysis of a project begins by taking normal financial 
data for the project, then rescaling all the cost items using the appropriate 

conversion factor to derive an evaluation of the project measured in 

opportunity cost terms. Care must also be taken to ensure that revenue 

items are expressed in the same units of measurement as the rescaled cost 
items. This calculation of social net benefit therefore differs from the 

calculation of private profitability in the way inputs and outputs are valued. 

Another difference is in the nature of the costs and benefits that are 

included in the evaluation. A project may be privately profitable only 

because it transfers income from elsewhere in the economy. From a social 

perspective, however, this is a transfer rather than a net gain and is 

typically excluded from cost-benefit calculations. 

A cost-benefit analysis of the Huli zone 

Within the special economic zones, which are a small part of the Chinese 

economy, protection levels are lowered and special subsidies are provided 

to foreign and domestic investors. Standard neo-classical theory suggests 

that a lowering of protection throughout the economy should lead to 

increased levels of trade and specialization, which in turn will result in 

Improving infrastructure: a cost-benefit analysis of the Huli industrial ::.one Lin Shujuan 
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higher social welfare. However, the establishment of a special economic 

zone which lowers protection in a segmented sub-region of the economy 
may reduce welfare through a diversion of trade and misallocation of 

investment. Net benefits from reduced protection in such zones must be 

balanced against the economic cost of the subsidies provided. In addition, 

there are welfare effects of an indeterminate nature due to the redistribution 

of tax revenue. Only empirical case studies can provide estimates of the 

net social benefits and costs of establishing special economic zones. 

The Xiamen zone initially consisted of the 2.5 square kilometre Huli 

industrial estate which was constructed in 1981. In 1985 the State Council 
passed a decree to extend the zone to the whole of Xiamen Island. This 

extended zone included much existing infrastructure and many enterprises 
established in Xiamen prior to 1985. Prior to 1981 Huli was an 

undeveloped area. The transportation system, factory buildings, residential 
housing and other public facilities which now exist in Huli were all 

constructed for the purposes of the export processing zone. 

The Huli zone was designed to provide both a physical and a policy 

enclave in which neutral or export-promotion policies could be pursued 

without reforming China's trade regime. In order to achieve these goals, 

the government invested heavily in infrastructure and other public ut1.lities. 

In return for this infrastructure investment, it was expected that the Chinese 

economy would benefit from the export-oriented foreign direct investment 

in manufacturing attracted to the zone. There are four kinds of firms 

operating in the zone: wholly foreign owned, joint venture, cooperative 
enterprises and inland associated enterprises. Results of a fieldwork survey 

in Xiamen in 1988 showed that of the total investment in the Huli zone, 28 

per cent is due to foreign firms and foreign partners in the joint ventures 

and cooperative enterprises and 26 per cent of the total employment is in 

foreign firms and foreign partnerships. 

The method used to estimate the net benefits to China from foreign 
finns operating in the Huli zone follows Warr (1990) in his study of export 

processing zones in the East and Southeast Asian countries. The estimation 
of the net benefits from local firms operating in the zone uses standard 

cost-benefit analysis for project assessment. The net benefits of the zone to 

the Chinese economy can be determined by an amalgamation of the cost

benefit analysis of foreign firms and domestic firms in the Huli zone. 

Improving inji-astructure: a cost-benefit analysis of the Huli industrial :one Lin Shujuan 
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Figure 1 shows what transactions of foreign firms and domestic firms are 

relevant when assessing the net benefits of the zone. 

Figure 1 
The relevance of cost-benefit analysis to economic 

transactions of firms in the Huli zone 

Transaction 
with: 

Rest of the world 

Local economy 

◊ irrelevant; ◊◊ relevant.

Foreign firms: 
foreign investment 

model 

◊ 

◊◊ 

Figure 2 

Benefits and costs of the Huli zone 

Benefits 

Unskilled workers * 

Skilled workers * 

Taxes and profits * 

Interest and principal repayments 

- foreign borrowing

- domestic borrowing * 

Electricity * 

Water * 

Raw materials * 

Capital goods * 

Foreign exchange earnings from local sales * 

Port facilities * 

Buildings * 

Buildings * 

Zone administration 

Externalities 

Technology transfer * 

Managerial skills transfer * 

Pollution 

Domestic firms: 
domestic investment 

model 

◊◊ 

◊◊ 

Costs 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

Following Corden (1974, 1985) and Warr (1990), the net benefits of 

foreign investment in the Huli zone can be assessed using the enclave 

model, called the foreign investment model. All economic activities of 

foreign firms in the Huli zone can be classified into two categories: first, 

the economic activities that occur between foreign firms (including foreign 

lmprvvillg inji-astructure: a cvst-bellefit analysis of the Huli industrial ::one Lin Shujuan 
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partners in joint ventures and cooperative enterprises) and the rest of the 

world; and second, the economic activities that occur between the foreign 

firms and China's local economy. Only the second type of economic 

activity is relevant for the evaluation of the welfare impact on the Chinese 

economy that results from the development of the zone. The potential 

benefits and costs from foreign investment in the Huli zone were evaluated 

(Figure 2). 

Figure 2 summarizes the potential benefits and costs from foreign 

investment in the Huli zone. The positive externalities of technology 

transfer and managerial skill transfer and the negative externality, such as 

pollution, cannot be quantified but certainly have an impact on the value of 

the project. 

Employment and shadow wage rate 

The income generated by employment in the Huli project is considered by 

the Chinese government to constitute a large share of the benefits of setting 

up the Huli zone. In other words, the wages received by the workers, 

especially by the unskilled workers, are considered to exceed the social 

opportunity cost of their employment in the zone. This opportunity cost 

includes the output forgone from that proportion of this workforce that 

would otherwise have been employed elsewhere in China. Moreover, 

workers in the zone are known to be paid consistently higher wages than 

similar workers employed outside the zone, so the difference may represent 

a source of net gain to the Chinese economy. 

However, only that part of employment which was created by foreign 

firms and the foreign partners in joint ventures and cooperative enterprises 

generates benefits to the Chinese economy. Employment created in local 

firms, which is in excess of the opportunity cost of the labour is simply a 

transfer payment from Chinese entrepreneurs to workers. The net gain to 

the Chinese economy from employment in the Huli zone is calculated from 

the total wage bill for unskilled and skilled workers in foreign firms minus 

the estimated social opportunity cost of employing these workers. 

It might appear that there are two separate benefits to the Chinese 

economy from foreign firms converting foreign exchange to pay their wage 

bills. First, there is the difference between the actual exchange rate paid by 

foreign firms and the shadow exchange rate and second, there is the 

difference between market prices and the true economic value of the 

Improving inji-astruuure: a cost-benefit analysis of the Huli industrial :one Lin Shujuan 
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labour. However, the Little and Mirrlees (1974), Squire and Van der Tak 

( 197 5) conversion factor approach combines these two effects when 

shadow pricing labour and other goods and factors. Hence the net benefits 

to the Chinese economy from foreign finns converting foreign exchange to 

pay their wage bills is included in the above calculation. 

Taxes and profits 

In terms of an economic efficiency analysis taxes paid by foreign firms 

represent a source of benefit to the Chinese economy. The bulk of these 

taxes would not have been received if the Huli zone did not exist, with the 

exception of the taxes paid by those foreign firms which would have come 

to China even .if the zone did not exist. However, it is very difficult to 

judge the numbers of such firms among the total foreign firms in Huli. 

Taxes paid by local entrepreneurs are merely transfer payments from the 

Chinese entrepreneurs in the zone to the Chinese financial authorities. 

A situation where no company income tax is paid is the norm in many 

export processing zones in East Asian countries (Warr 1990). In that case, 

profits and losses of the foreign investors in the zone would be irrelevant. 

However, firms in China's special economic zones are subject to company 

income tax. Foreign firms may nevertheless use transfer pricing techniques 

to reduce the tax revenue benefits of the Huli zone. 

For example, in vertically integrated firms the flow of goods and 

services between the zone and the rest of the world occur within the firm. 

To maximize total profits and minimize global tax burdens, the firm may 

engage in transfer pricing to relocate their profits internationally. Whether 

firms' profits are realized in China or not, affects the magnitude of the total 

tax revenue of the Chinese government. Despite the importance of this 

issue, data are not available to undertake this analysis. The value of taxes 

actually received by the Chinese economy will be counted as a net benefit 

to China. The administrative costs of collecting this tax revenue could not 

be quantified, but would reduce the net benefit of the tax revenue to China. 

Domestic borrowing 

One of the methods used to attract foreign investors has been to allow them 

access to local capital markets. In the Philippines access was even 

combined with government guarantees for the repayment of foreign loans. 

This was one of the main causes of the large negative contribution made by 

the Bataan export processing zone to economic welfare in the Philippines 

Improving inji·astructure: a cost-benefit analysis of the Huli industrial ::one Lin Shujuan 
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(Warr 1985a). China, despite its acute shortage of capital, also allows 
foreign firms to borrow in the local capital market. 

If the local capital market were a competitive market open to 

international transactions, access to it by foreign investors would have little 
socio-economic effect. However, the Chinese financial system is 

'repressed'; interest rates are deliberately kept low. The marginal social 
productivity of capital in China exceeds commercial interest rates. This 

implies that the value of output forgone elsewhere in the Chinese economy 
as a result of foreign borrowing is likely to exceed the compensation 
received from foreign firms in the form of interest payments. Hence, 
borrowing by foreign firms in the zone is costly to the Chinese economy. 

Total domestic borrowing of the Huli firms reached 39 million yuan 
m 1988. However, only the borrowing by foreign firms and foreign 

partners in joint ventures and cooperative enterprises is a net loss to the 
Chinese economy. Borrowing by domestic firms at subsidized interest 

rates represents a transfer payment from 1ocal lenders to local 
entrepreneurs. The net welfare loss to the Chinese economy from domestic 
borrowing by foreign firms in the Huli zone is calculated as the difference 
between total foreign firms' domestic loan interest and principal 
repayments and the social opportunity cost of this domestic borrowing. 

Public utilities 

If the prices of utilities and other services purchased by foreign firms are 
set below their marginal production costs, this is clearly an economic cost 

to the Chinese economy. 

In any particular year the total loss to the Chinese economy will be 

equal to the difference between total electricity and water consumption of 
the foreign firms and foreign partners in joint ventures and co-operative 

enterprises and the social marginal cost of generating the electricity and 
water they consume. Any subsidization of utilities used by local firms 
represents transfer payments from Chinese utility authorities to local 
entrepreneurs and is not a net loss to China. 

Domestic raw material and capital goods inputs 

The development of backward linkages with the local economy through the 

purchase of raw materials and other production inputs by the firms in Huli 
is another benefit expected by the Chinese government from the operation 

Improving inji·astructure: a cost-benefit analysis of the Huli industrial :one Lin Shujuan 
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of the zone. The encouragement to use domestic raw materials and 
intermediate inputs in the zone implies that the prices paid by the foreign 
finns for these matenals are believed (by the Chinese government) to 
exceed the social opportunity cost of producing them. However, only the 
purchase of raw materials and capital goods by the foreign firms and 
foreign partners in joint ventures and cooperative enterprises may generate 
net benefits for China. Purchases by local firms which exceed the 
opportunity cost simply represent transfers between local entrepreneurs. 

Local sales 

All of the above estimates of benefits to the Chinese economy from foreign 
finns operating in an export processing zone assume that the fums convert 
foreign exchange to pay for their local costs. If in fact they pay these costs 
out of the proceeds of local sales, this may reduce the net benefits to China 
from the zone. This is because the gains from forcing firms to convert 
foreign exchange at an overvalued exchange rate may be lost. 

At present, firms in the Huli zone are officially permitted to sell up to 
40 per cent of their products on the domestic market (C_!len Deqiu 1989). 
However, these domestic sales are considered to be imports into China. 
They are subject to import tariffs which are collected by the Chinese 
government. Hence there may be no negative welfare effects on the 
Chinese economy from this source. 

However, when protection takes the form of quantitative restrictions, 
allowing finns to sell locally is equivalent to having an increase in quotas 
of the same amount. If the foreign fums can then sell locally at a price that 
includes the tariff equivalent of the quota, this will represent a loss to the 
Chinese economy of some, if not all, of the benefits from the foreign 
exchange premium. 

Appendix A discusses the issue of local sales in more detail, while 
also illustrating the steps required to ensure that all costs and benefits are 
measured in a common unit of account. Appendix Table B 1 shows, that 
local sales are an important issue. Indeed, the earnings from local sales of 
the foreign firms and foreign partners in joint ventures and cooperative 
enterprises (162 million yuan) are greater than the total local currency that 
finns needed for their production (115 million yuan) during 1984-87. The 
foreign exchange earnings that were expected from the Huli zone have not 
occurred. 
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Public expenditures and administrative costs 

Public expenditures required to set up the Huli zone are clearly an 

economic cost to China. However, using the actual expenditures in the 

zone would overstate the net expenditure if some of these or similar 

expenditures would have been required even in the absence of the zone. 

Local roads are an example. In the Huli zone, however, the major 

infrastructure expenditures have been specific to the zone. The differences 

between total expenditures and expenditures essential only for the zone 

therefore seem likely to be small. 

The main components of the administrative costs of the Huli zone are 

the social opportunity costs of the wages of government employees and 

forgone rent of the administration buildings. The total wage bill of zone 

administrative employees adjusted by the conversion factor for skilled 

labour is taken as the social opportunity cost of their employment by the 

government. 

Externalities 

Ideally positive and negative externalities should be included in an 

economic analysis of the zone. However, externalities such as the transfer 

of technology and managerial skills are very difficult to quantify. 

Therefore, given data difficulties, the effects of these externalities must be 

omitted from this study. Since there are both positive and negative 

externalities it is possible that they may largely off-set each other. 

However, it seems likely that the positive externalities may exceed the 

negative ones in the long term, and this must be considered when the final 

net economic benefits of the zone are estimated. 

Net benefit from foreign investment in the Huli zone 

It is now possible to present an algebraic expression for the net economic 

benefit to China from the foreign firms operating in the Huli zone. In a 

given year, t, the net benefit of the Huli zone can be given by; 

NBFt = ( LFuwu - LFuwu *) + ( LFsws - LFs ws *) + ( TF) 

+ ( RFi - DFbsk) + ( uFepe - uFepe *)

+(UFwPw -UFwpw*)+(MF�r-MF�:) 

+ (MIPk - MIPk*) + (RFb + RFP) - KFSk - AFFcs (I) 
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= net benefit to China in year t from foreign investment in the 
Huli zone; 

= total employment of unskilled labour by foreign finns in 
year t; 

Wu = wage paid to unskilled labour by foreign fim1s in year t:
Lps = total employment of skilled labour by foreign finns in year t: 

W s = wage paid to skilled labour by foreign finns in year r:
Ml = domestic raw material used by foreign finns in year c: 
Mpk = domestic capital goods used by foreign finns in year t; 

Pr = price of raw materials; 

pk = price of capital goods inputs : 
Upe = 
Upw = 

electricity used by foreign finns in year t; 
water used by foreign finns in year t; 

Pe = price of electricity: 

P w = price of water, 
Rp

b = rent for factory buildings paid by foreign finns in year t; 
RpP = factory buildings purchased by foreign finns in year t; 
R

p
i = total interest and principal repayments by foreign finns in 

year t; 

T F = total taxes paid by foreign firms in year t; 
* 

Wu = shadow price for unskilled labour; 
* 

W s = shadow price for skilled labour; 

Pr
* = shadow price for raw materials:

Pk
* = shadow price for capital goods :

Pe
* = shadow price for electricity;
* 

P w = shadow price for water;
Dp

b = domestic borrowing in year t;
K

p = construction cost of the Huli zone for foreign finns in year t; 

Sk = conversion factor for capital; 
A

p = administrative costs of the Huli zone for foreign firms in year t; 
F cs = conversion factor for skilled worker. 
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Rearranging, this is equivalent to: 

NBFt = ( LFuwu + LFsws + TF + RFi 
+ uFepe + uFwpw + MlPr 

+ MIPk + RFb 
+ RFP) - ( LFuwu * + LFsws * + uFepe *

(2) 

The first bracketed term in equation 2 represents the payments made 
by foreign firms and foreign partners in joint ventures and cooperative 
enterprises in the zone to employ labour; purchase raw materials, capital 
goods, electricity and water; rent factories; make interest and principal 
repayments of domestic loans; and pay various official taxes. 

The second bracketed term represents the social opportunity cost of 
providing labour, raw materials and capital goods inputs, and utilities for 
foreign firms in the zone. The third and fourth terms denote the costs of 
construction and administration of the Huli zone for foreign firms. 

Net benefits from local firms: the domestic investment model 

Besides the net benefits generated from the foreign firms, China also 
benefits from the operations of locally owned firms in the Huli zone. 
Unlike the foreign firms, all the economic transactions of the domestic 
firms operating in the zone are relevant in a cost-benefit analysis of the 
zone. However, the cost and benefit components of domestic investment 
are very different from the foreign investment model. 

It is important to point out that a large part of benefits and costs 
generated from domestic investment are simply transfer payments among 
local entrepreneurs, local workers and various local authorities. For 
example, tax paid by the domestic firms in the zone is a transfer payment 
from local entrepreneurs to the local financial authority. Similarly, 
government subsidies for the use of utilities in the Huli zone are transfer 
payments from government to local entrepreneurs, and the difference 
between the market wage rate of unskilled labour and the opportunity cost 
of this labour is a transfer payment from local entrepreneurs to local 
workers. None of these are considered as costs or benefits for China as a 
whole. 
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Total benefits from domestic investment are simply the total 
economic value of the output of the domestic partners in joint ventures and 
cooperative enterprises in the zone. On the other hand, the total costs to 
China from the operation of local firms are the opportunity cost of 
productive inputs and the costs of construction and administration of the 
Huli zone for domestic investment. Thus , the net benefits from domestic 
investment in the Huli zone are: 

NBot = Qo* - C Louw/ + Losw/ + uoep/ +

where 

NBot 

L sw *D s 

U ep * D e 

* * k * Uowpw + Morpr + Mo pk ) - KoSk - AoF/ (3) 

= net benefit to China in year t from domestic investment in the 
Huli zone; 

= opportunity cost of output of local firms in the zone 

measured in border prices in year t; 
= opportunity cost of unskilled labour of local finns 

measured in border prices in year t; 
= opportunity cost of skilled labour of local firms 

measured in border prices in year t; 
= opportunity cost of electricity of local firms measured in 

border prices in year t; 
U O wp w * = opportunity cost of water of local firms measured in 

border prices in year t; 
M0rp/ = opportunity cost of raw materials inputs of local firms 

measured in border prices in year t; 
M0kpk * = opportunity cost of capital goods inputs of local 

firms measured in border prices in year t; 

KoSk = opportunity cost of government investment in construction 
for the local firms measured in border prices in year t; 

A0F cs = opportunity cost of administration of local firms measured 
in border prices in year t. 

Net benefit to China from establishing the Huli zone 

The net benefit to China from establishing the Huli zone is the sum of net 
benefits from foreign investment and domestic investment. The present 
value of the net benefits to China from the zone is then calculated by 
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discounting these net benefits over the life of the zone. A social discount 

rate of 9 per cent was deemed to be appropriate (Lin 1991:96). 

Simplifying assumptions and data 

The data relating to the Huli zone were collected during fieldwork in 
Xiamen in 1988. Appendix Tables Bl and B2 summarize the financial data 
for foreign firms and local firms in the Huli zone during 1981-88. Some 

simplifying assumptions are made to undertake the evaluation of the Huli 

zone. Some of these are later relaxed in the sensitivity analysis. It is 
assumed that construction costs ceased in 1989 and that 10 per cent of the 
total construction costs of 1989 will continue as on-going maintenance 
costs in later years. Administrative costs and the firms' operational costs 

are assumed to remain at their 1987 level. 

The share of construction costs and benefits of the Xiamen port 
project that accrue to the Huli zone are estimated from economic analysis 
of the Xiamen port project (World Bank 1988). The results are shown in 

Appendix Table B3. Huli's contribution to total port construction costs, 
6.75 per cent, is derived from the ratio of total imports and exports of Huli 
zone to those of the Xiamen special economic zone from 1984-87. The 
share of airport construction costs and benefits which could be attribute� to 

the Huli zone are omitted because of data difficulties. But this omission 
will bias downwards the infrastructure costs of the zone. 

Total foreign borrowing from domestic banks of 6.87 million yuan up 

to 1988 is assumed to be equally distributed over the years 1984-88. 

Interest and principal repayments are calculated on a 10 year tenn at an 
interest rate of 6 per cent per year. 1

The project life that is assumed will alter the estimated rate of return 
to the project. A project life of 25 years is used in the 'base case' by 

assuming that assets in the zone such as factory buildings and infrastructure 

will cease operation at the end of 2005. However, a project life of 30 to 50 

years is chosen for sensitivity analysis. 

The conversion factors of skilled and unskilled labour, capital, 

electricity, water and the so-called standard conversion factor, are those 
calculated in Lin (1991). They are summarized in Table 1. The shadow 

1 According to the Planning Department of the People's Bank ( 1985), 'Report on the adjustment of
interest on deposits and loans of the People's Bank. December 1982', the interest rate on loans to 
foreign joint ventures are the same as the interest rates for domestic industrial enterprises. 

--------·-- --- -- ---
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price estimates indicate that in China, capital is too cheap while unskilled 

labour is too dear. The shadow price of capital is about four times the 

official interest rate, that is, the shadow interest rate is well over 20 per 

cent. This suggests that official interest rates are too low. Rather than 

subsidize its use, China should raise the price of capital to make it more 

expensive to the user. The estimates also show that unskilled labour is 

overpriced and skilled workers are underpriced in Xiarnen. Overpricing of 

unskilled labour discourages the inflow of foreign investment and retards 

the exploitation of China's comparative advantage. 

Table 1 

Shadow prices applied in the case study 

Standard conversion factor 
Raw materials 
Capital goods inputs 
Electricity 
Water 
Unskilled labour 
Skilled labour 
Capital investment 

Official exchange rate 
Secondary exchange rate 
Social discount rate 
Conversion factor for commodity i for foreign firms b 

a data for 1990. 
b Calculated from Table Bl using equation Al6. 

Shadow prices 

0.69 
0.70 
0.59 
1.44 
1.36 
0.83 
3.70 
4.00 

4.7a

5.sa

9.00 
0.79 

Source: Lin Shujuan, Application of Cost-benefit Analysis in China: A Case Study of the Xiamen 
Special Economic Zone, Ph.D. thesis, Australian National University, Canberra. 

Results of the cost-benefit analysis 

Appendix Table B4 provides the aggregate economic analysis of the Huli 

project. The negative net present value (-295.47 million yuan) at a 9 per 

cent social discount rate and a low economic rate of return of 3.77 per cent 

indicate that the Huli project is not economic. Even with a 50 year 

operating horizon, the net present value is still negative (-190.16 million 

yuan) and the economic rate of return (6.73 per cent) is still lower than the 

9 per cent social discount rate. 
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However, the economic performance of the domestic investment is 

better than the performance of the foreign investment. Appendix Tables 

B5 and B6 analyse foreign firms and domestic firms in the Huli zone. The 

economic rate of return of the foreign finns as summarized in Table 2 is 

lower than that of the domestic fums. The poor performance of foreign 

firms in the zone is primarily caused by the high opportunity costs of 

labour, particularly scarce skilled labour, and by opportunity costs of the 

intermediate inputs, local capital, and factory buildings used by the foreign 

firms that are greater than the market prices paid by those firms. 

Table 2 
Composition of net present value of costs and benefits of the Huli zone: 

base case (1980=100, million yuan) 

Total Foreign 
investment 

PV benefits 945.39 196.45 

PV costs -1240.86 -358.58

NPV -295.47 -162.13

ERR(%) 

25 years 3.77 
30 years 5.11 
40 years 6.28 1.17 
50 years 6.73 2.06 

Notes: Present value (PV); Net present value (NPV); Economic rate of return (ERR). 

Sources: See Appendix Tables B4, BS and B6. 

Sensitivity analysis 

Domestic 
investment 

748.94 

-882.28

-133.34

5.78 
6.92 
7.89 
8.24 

Appendix Table B7 summarizes the sensitivity analysis of economic rates 

of return and net present values of the Huli zone under various assumptions 
. . . 

m six case scenarios. 

Case 1 In the base case it was assumed that foreign firms financed the 

purchase of local inputs from a combination of exports and local 

sales, but that the local sales were only partly tariff inclusive, reflecting the 

actual situation in the Huli zone. In Case 1, it is assumed that foreign firms 

operating in the zone receive full tariff inclusive prices for all their local 

sales. In this case the economic rate of return of the Huli zone drops to only 
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3.27 per cent in the 25 years of project life time and has a negative net 

present value of 315.08 million yuan at border prices. 

Case2 Here the net economic benefits from the zone are calculated on 

the basis of a 20 per cent increase in local raw materials and 

capital goods inputs usage by the foreign firms in the zone. This raises the 

economic rate of return to 4.1 per cent. 

Case3 Since capital is very costly to the Chinese economy, allowing 

export processing zone firms to boITow from local markets 

generates substantial social costs for China. In Case 3, the net benefits 

from the Huli zone are calculated as if foreign firms are prohibited from 

borrowing in the domestic market and receive no subsidies from utilities. 

The economic rate of return would rise to 4.43 per cent in this case. 

However, the economic rate of return of the Huli zone is still significantly 

lower than the social discount rate of 9 per cent. Even after 50 years of 

operation without domestic borrowing and without government subsidies 

for utilities, the net present value of the zone is still high, -147.12 million 

yuan at border prices, and the economic rate of return is only 7.22 per cent. 

Case 4 If the foreign firms operating in the Huli zone are assumed to 

receive tariff exclusive prices for· all their local sales, the 

economic rates of return rise to 4.78 per cent, if the zone is assumed to 

operate for 25 years. However, the economic rate of the zone is still well 

below the 9 per cent social discount rate in China even after 50 years of 

operation. Hence, none of these scenarios significantly improves the 

economic performance of the Huli zone. 

Case 5 A better design for the Huli zone under the present trade and 

economic regime would undoubtedly be less capital intensive. If 

total government construction costs could be reduced by 10 per cent, the 

economic efficiency of the Huli project would be slightly better than the 

previous cases, with the economic rate of return rising to 4.89 per cent over 

a 25 year project. 

Case 6 However, if the total costs of the zone could be reduced 20 per 

cent, while the total benefits are kept at the same level, the Huli 

project would still not be economically viable. Only after 30 years of 

operation would the Huli project have 9.05 per cent economic rate of return 

which is close to the social discount rate in China. 
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Case 7 To improve the economic viability of the Huli project, the 

government would need to reduce total construction cost by 20 

per cent and at the same time, prohibit domestic borrowing and utilities 

subsidies. The Huli project would then be economically viable after 25 

years of operation with an economic rate of return of 8.74 rising to 9.64 

over 30 years. 

The case studies show that the Huli zone project 1s not viable 

economically unless the positive externalities, such as technology and 

managerial skill transfer, have significant effects on the Chinese economy. 

To raise the welfare effects of the Huli zone, the design of the zone should 

be improved. The sensitivity analysis confirms that the Huli zone should 

reduce capital intensive inputs, markedly reduce domestic bo1Towing and 

eliminate government subsidies for the usage of public utilities. This 

would lead to an appreciably higher economic rate of return to the Chinese 

economy. 
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Appendix 1 

Common units used in measuring cost and benefit components 

To calculate the net benefits received by China from the foreign finns 

operating in the Huli zone, all components of costs and benefits must be 

measured in a common unit. In this study, border prices converted to local 

currency at the official exchange rate are employed as the numeraire. The 

conversion factors in the second bracket of equation 2 in the text are used 

to convert the domestic prices of unskilled labour, skilled labour, local raw 

materials and capital goods inputs, utilities, construction and administrative 

costs into social opportunity costs in terms of border prices expressed in 

local currency. We must ensure that components in the first bracket of 

equation 2 in the text are also measured in border prices converted to local 

currency at the official exchange rate. A simplified example is used to 

show how this requirement can be met. 

For simplicity, assume that foreign firms need 1,000 yuan to meet 

their domestic wage bill. There are two sources of funds that foreign firms 

can use to pay this bill. One is from export earnings and the other is from 

local sales. If export earnings are used, they may be converted at either the 

official or the secondary market exchange rate. If local sales are used, they 

may occur at tariff inclusive or tariff exclusive prices. 

Payment of local costs from foreign firms' export earnings converted 
at the official exchange rate 

Suppose the local wage bill is paid out of earnings from exports. If foreign 

firms are required to use the official exchange rate to convert their export 

earnings to local currency in order to pay a wage bill of 1,000 yuan, this 

local expense of (1,000 yuan) can be directly included in the calculation of 

net benefits in equation 2 in the text. For example if the official exchange 

rate (US$ I = 4.7 yuan) is applied, the foreign firm will need to convert 

export earnings of US$213 to pay their local wage bill. That is, 

1000 yuan/ OER = US$213 (Al) 
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where 

OER = official exchange rate= 4.7 yuan 

In this case, the actual exchange rate applicable to foreign firms is the 

official exchange rate. What foreign firms actually pay in dollars for their 

wage bill is already correctly measured in border prices expressed in local 

currency. The value of local costs paid by foreign firms' expo11 earnings 

converted at the official exchange rate is: 

VBP = 1,000 yuan * (OER / OER) 

where 

(A2) 

VBP = value of local costs paid by foreign finns' export earnings 
converted at the official exchange rate, measured in tenns of our 
numeraire. 

Payment of local costs from foreign firms' export earnings converted 
at the secondary exchange rate 

If the actual e;-change rate which foreign firms are allowed access to, in 

order to convert their export earnings to local currency, is the secondary 

exchange rate (SeER), the foreign firms will only need to convert US$ 172 

to pay their wage bill (where the secondary exchange rate is US$1. = 5.8 

yuan). That is, 

1000 yuan/ SeER = US$172 (A3) 

In this case, the local wage bill of 1,000 yuan is only worth 810 yuan 

measured in border prices and expressed in local currency (that is US$172 

* OER = 810 yuan). In this situation, the wage bill multiplied by the ratio

of the official exchange rate to the secondary exchange rate should be

included in equation 2 in the text to estimate the net benefits of foreign

firms' operations to the Chinese economy.

VBP = 1,000 yuan (OER/SeER) = 810 yuan

where 

(A4) 

VBP = value of local costs paid by foreign finns' export earnings converted 
at the secondary exchange rate, measured in tenns of our numeraire. 

Payment of local costs from local sales at a tariff inclusive price 

For this discussion, we should assume that the difference between the 

domestic price of commodity i and its border price is the tariff. If tariffs at 
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rate t are the only protection measure that China employs on imports of 

commodity i, the domestic price of commodity i is: 

DPi = BPi (AER)(l+t) (A5) 

where BPi is the border price of commodity i in foreign cmTency and AER 

is the actual exchange rate used in paying for the import. The domestic 

price needs to be measured in terms of our numeraire BPi*, which is the 

border price of commodity i in domestic currency: suppose foreign firms 

make 1,000 yuan from local sales at this tariff inclusive price. 

BP·* - BP· (OER)
I - I 

Therefore, the appropriate conversion factor to use is 

* 
CFi = BPi / DPi = OER I (AER) (1 +t)

(A6) 

(A7) 

If foreign firms make 1,000 yuan from local sales of product i, and 
use this revenue to pay their 1,000 yuan wage bill, the wage bill of 1,000 

yuan valued at border prices is: 

* 
V BP = 1,000 yuan (BPi / DPi)

= 1,000 yuan (CFi) 

where 

VBP = value of local costs paid by the foreign firms from
local sales at a tariff inclusive price, measured in tem1s of our
numeraire.

(A8) 

Payment of local costs from local sales by foreign firms at a tariff 
exclusive price 

In this case foreign firms sell their goods in the local market at domestic 

prices and pay over to the government the equivalent of actual import taxes 

levied on the commodities. The tariff paid by the foreign firms is simply a 
transfer payment from the local consumer to the Chinese authority. Assume 

the firms use the proceeds of their local sales at this tariff exclusive price to 
pay their 1,000 yuan local wage bill. The value of the wage bill of 1,000 

yuan to the Chinese economy measured at border prices expressed in local 

currency will then be only 790 yuan. That is: 
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where in this case 

= BPi (AER) 

* = BPi / DPi = 0ER/ AER

and 

VBP = 1,000 (0ER/AER) 

where 

V BP = value of local costs paid by foreign firms from local sales 
earnings at a tariff inclusive price. measured in tem1s of our 
numeraire. 

Excess revenue from local sales 

(AlO) 

(A 11) 

(Al2) 

If there is excess local sales revenue after payment of all local costs, firms 
must convert these funds at the secondary market exchange rate to obtain 
foreign exchange to pay imported raw materials and intermediate inputs. 
Suppose the firms receive a tariff inclusive price for these local sales. To 
the extent that the ratio of the price received by foreign firms from. local 
sales to the border price of commodity i, DPi / BPi * is greater than the ratio
of the secondary exchange rate to the official exchange rate, SeER / OER, 
then China will lose foreign exchange and tax revenue from such 
transactions, compared to simply importing such goods at the border price. 
That is: 

NC = (DPi I BPi *) - (SeER I 0ER)

where 

= 1.27 - 1.23 = 0.04 

NC = net loss to China from foreign fim1s' conversion of excess 
revenue from local sales to obtain foreign exchange to pay 
imports; 

* BPi /DPi = 0.79 = consumption goods conversion factor as 
estimated in Lin (1991:36);

0ER/SeER = 4.7 / 5.8 = 0.81

(Al3) 

It can be seen that this difference is likely to be small. The loss to 
China from this source will therefore be omitted. 
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The calculation of net benefits to the Chinese economy generated 
from the purchase of local inputs by foreign firms can now be simplified. 
Figure A 1 summarizes the conversion factors which are applied to the local 
costs paid by the foreign firms to estimate their gross benefit to the Chinese 
economy under the various scenarios examined. 

This discussion can now be illustrated by deriving the net benefit to 
China from employment of local unskilled workers by foreign firms, 
considering each of the cases summarized in Figure A 1. 

Figure Al 
Conversion factors applied in the calculation of the gross benefit 

to China from foreign firms' purchase of local inputs 
(measured at border prices expressed in local currency) 

Foreign finn exports 
to pay local costs 

Foreign finn uses local sales 
to pay local costs 

OER 
(i) 

SeER 
(ii) 

Tariff inclusive 
(iii) 

Tariff exclusive 
·(iv)

l 

OER 

SeER 

BP/ 

Notation explained in the text. 

Cases (i) and (ii) 
In terms of the numeraire, the net benefits to the Chinese economy 
generated from the purchase of local inputs by foreign firms which convert 
foreign exchange earnings to pay these costs, are: 

where 

(A14) 

NBE = net benefit to China from local unskilled workers employed by 
foreign firms, with local currency earnings expressed at border 
price; 

Lu = total unskilled workers employed by foreign firms; 

Wu = wage of unskilled worker at local prices; 

OER = official exchange rate 

AER = actual exchange rate at which foreign finns convert foreign 
exchange; 

W* = opportunity costs of unskilled worker measured at border price in 
local currency. ,,. 

- -
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Cases (iii) and (iv) 

Depending on the prices actually received by foreign firms from their local 
sales net of any tariffs or other taxes paid, the net benefits to the Chinese 
economy generated from the employment of local unskilled workers by 
foreign firms which use local sales of commodity i to pay these costs are: 

NBE = LuWu 
(BPi* / DPi) - W* 

= Luw
u 

* CFi - W* 

where 
NBE = net benefit to China from employment of local unskilled 

workers by foreign firms, with local currency earnings 
expressed at border price; 

* BPi = border price of commodity i in domestic currency; 
DPi = domestic price of commodity i received by the foreign finns 

from local sales: 
CFi = conversion factor for commodity i for foreign finns. 

(A 15) 

The actual situation in the Huli zone is that some of the firms convert 
foreign exchange earnings at the secondary exchange rate to pay local 
costs. The relevant conversion factor to obtain the gross benefits to China is 
0.81 (OER/SeER = 4.7 / 5.8 = 0.81). 

For firms which sell locally, domestic prices invariably include a tariff 
and non-tariff barrier component. Usually foreign firms selling locally do 
not receive the tariff component; this is paid to the Chinese government. 
However, they will usually receive some of the non-tariff barrier 
component. The proportion they receive is negotiated case by case. 

A weighted average conversion factor for local sales of commodities 
by foreign firms can be calculated by using the following equation: 

where 

XS OER 

LC SeER 
+ 

LS 

LC 
* 

BP·* 
I 

CFi = total weighted average conversion factor for local sales 
of commodity i for foreign firms; 

XS = total domestic currency obtained by foreign firms from 
conversion of export revenue; 

LC = total local costs paid by the foreign firms; 
LS = total local sales by the foreign firms; 

(Al6) 

Improving infrastructure: a cost-benefit analysis of the Huli industrial :one Lin Shujuan 
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BPi * = border price of commodity i; 

DPi = domestic price of commodity i received by the 
foreign firms from their local sales. 

In the case study, this weighted average conversion factor for foreign 
finns is employed as the base case. The effects on the gross benefit to 
China of applying the official exchange rate or the shadow exchange rate to 
foreign firms can be tested using sensitivity analysis. 

Improving infrastructure: a cost-benefit analysis of the Huli industrial :::one Lin Shujuan 
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Appendix Table BI 
Summary linancial data for foreign owned firmsa in the Huli zone (1980 = JOO, million yuan) 

1981 1982 1983 1984 1985 

1988 

Revenue 
Total exports 0.38 0.16 3.69 
L!x:al sale 2.33 31.19 39.82 

Reported profits of firms 0,02 0.26 0.14 

( 'o.,h 

Total 1111por1s 4. IX 25.22 18.45 

I .,><.:al purchases of 
Raw rnatcrials 0.()3 19.69 8.61 

Capilal !;!rnxls 0.32 0.59 
Ekc1rici1y 0.1 l 0.26 0.33 0.39 0.50 
Water 0,04 0.05 0.08 0.08 0.10 0.10 
Rent 0.17 0.63 
ll11ildings purchased 3.56 2.51 0.15 

Total official taxes 0.1 l 0.17 4.49 13.18 13.74 

Trnal wage bills 
Unskilled 0.21 0.60 1.14 
Skilled 0.11 0.31 0.59 

Domestic borrowing 
-

" Includes foreign partners in joint ventures and cooperative enterprises. 

Source: Fieldwork survey. 1988. 

1986 1987 

6.46 
53.59 
5.70 

35.60 
IJ1 

C: 

3 > () 

15.05 3 'C z 
1.66 � 'C ► 

.., � 
'"0 

0.87 '-< ::, ► 
0. 

0.12 0.12 0 
�- � ..., 

1.20 1.45 Q. N
-a 

1.17 2.95 
� 5....

� 

13.74 

I.SI
0.66

6.87 



Appendix Table 82 
Summary of finam:ial d ata for domestic lirms a in the lluli zone (1980 = 100, million yuan) 

..._ 

i, 1981 1982 1983 1984 1985 1986 1987 1988 

�· 
'JC Revenue 

'§. Total exporls 0.92 0.38 9.55 16.61 

Local sale 6.00 80.20 102.38 137.80 

!1
Reponed profits of the firms ()_(}4 1.12 0.33 18.29 

Costs 

� Total imports 10.84 74.02 47.36 91.50 
c:; 

ii 
Local purchased � 

�I 
Raw materials (l.()6 50.64 22.13 38.69 � 
Capital goods 0.82 1.50 4.27 

Electricity 0.30 0.66 0.84 1.01 1.28 2.21 2.23 z 

10 I ·; Water 0.11 0.14 0.19 
► 

0.21 0.27 0.25 0.32 0.27 
'-c ► 

-S; Rent 0.45 1.61 3.10 3.74 

- Building purchased 9.15 6.44 0.37 3.02 7.59 
:,;:, 
-c 

re 
5 

;= ..._ Total official taxes 0.39 0.62 16.88 49.60 51.71 28.42 

s D0111cstic borrowing 17.67 
� 
� 
,, Total wage bills 

� Unskilled 0.61 1.72 3.26 4.29 
re 

Skilbl (U2 0.89 1.68 1.88 

r 

ii 
Government 

construction costsh 2.--14 I0.62 28.99 103.61 91.39 19.43 ')') - - 6.51 ___ )) 
C 

..: 
::, I alncllH.ks do111c:s1ic partners in jui111 v.:nlur..:s and coup.:rativc enterprises; 

1'Total government construction costs of the Huli zone. 

Source: Fieldwork survey, 1988. 
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Appendix Table B3 
Costs and benefits of the Xiamen port project 1989-2011 (million yuan) 

Total costs Total benefits 

Yc:.u- Huli Foreign Domestic Huli Foreign Domestic 

1989 3.38 0.95 2.43 

1990 5.30 1.48 3.82 

1991 10.02 2.81 7.21 

1992 5.30 1.48 3.82 3.70 1.04 2.66 

1993 0.91 0.25 0.66 9.34 2.62 6.72 

1994 0.91 0.25 0.66 10.34 2.90 7.44 

1995 2.26 0.63 1.63 11.41 3.19 8.22 

1996 0.98 0.27 0.71 11.67 3.27 8.40 

1997 0.98 0.27 0.71 l 1.94 3.34 8.60 

1998 0.98 0.27 0.71 12.20 3.42 8.78 

[999 0.98 0.27 0.71 12.46 3.49 8.97 

2000 0.98 0.27 0.71 12.72 3.56 9.16 

2()0 l 0.98 0.27 0.71 12.72 3.56 9.16 

2002 l.10 0.3 l 0.79 12.72 3.56 9.16 

2003 1.-+3 0.-+0 1.03 12.72 3.56 9.16 

2004 1.43 0.40 1.03 12.72 3.56 9.16 

2005 1.43 0.40 1.03 12.72 3.56 6.16 

2006 1.43 0.40 1.03 12.72 3.56 6.16 

2007 1.43 0.40 1.03 12.72 3.56 6.16 

2008 1.43 0.40 1.03 12.72 3.56 6.16 

2009 1.43 0.40 1.03 12.72 3.56 6.16 

2010 1.43 0.40 1.03 12.72 3.56 6.16 

2011 1.43 0.40 1.03 12.72 3.56 6.16 

:'\otes: Total port costs and benefits components of Huli are calculated from 6. 75 per cent of th<.: 
Xi;imen port project. 

Source: World Bank, Xiamen Pore Projecl, Staff Appraisal Report. N0.7296-CHA. World Bank, 
Washington D.C.. l988. 

lmpronne 111Jrns1rnc111rr:· a cos1-/JrneJi1 a11a/_1·s1s Of rhe Hu/1111ciusma/ :one Lin Shujuan 
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Ap�endix Table 84 
Economic analysis of the lluli zone: lase case ( 1980= JOO, million yuan at border price)

-

-- 1981 1982 1983 1984 1985 1986 1987 1988 1989 2015·-

-:. To1al benefi1s 0,03 0.21 0.40 12.43 93.26 109.32 150.88 152.64 150.47 150.47 
'" Oulput (D) 5.47 63.66 88.42 121.98 121.98 121.98 121.98 

1· Unskilled (F) 0.17 0.47 0.90 1.19 1.19 1.19 1.19 

�
Skilled (F) 0.09 0.24 0.47 0.52 0.52 0.52 0.52 

Raw malerials (F) O.D2 15.56 6.80 11.89 11.89 11.89 11.89 

-.c Machinery (F) 0.25 0.47 1.31 1.31 1.31 1.31 

r,: 
Electricity (F) 0.09 0.21 0.26 0.31 0.40 0.69 0.69 0.69 0.69 
Wa1er (F) 0.03 0.04 0.06 0.06 0.08 0.08 0.09 0.09 0.09 0.09 
Rents (F) 0.13 0.50 0.95 1.15 1.15 1.15 
Building purchased (F) 2.81 1.98 0.12 0.92 2.33 "·

' l111eres1 and principal (F) 0.16 0.32 0.47 0.63 0.79 0.79 
Taxes (F) 0.09 0.13 3.55 10.41 10.85 10.85 10.85 10.85 10.85 

':3-. Pon charges (F) I� 
Toial COSIS -10.40 -45.29 -123.02 -443.49 -446.74 -124.63

► 

-160.25 -91.40 -65.86 -67.78

If I Opporlunily cost of 
► 
.., 

,-' Unskilled (T) -0.68 -1.93 -3.65 -4.81 -4.81 -4.81 -4.81

cc:; Skilled (T) -1.59 -4.44 -8.40 -9.40 -9.40 -9.40 -9.40
Raw ma1crials (T) -0.06 -49.23 -21.52 -37.62 -37.62 -37.62 37.62 .:,

� I ::r: Machinery (T) -0.67 -1.23 -3.50 -3.50 -3.50 -3.50
Electricity (T) -0.59 -1.32 -1.68 -2.02 -2.56 -4.46 -2.81 -2.81 -2.81
Water (T) -0.20 -0.26 -0.37 -0.39 -0.50 -0.48 -0.60 -0.52 -0.52 -0.52
Domeslic borrowing -5.48 -5.48 -5.48 -5.48 -5.48

� Cons1ruc1ion (T) -9.76 -42.48 -115.96 -414.44 -365.56 -77.72 -90.20 -26.04 -2.60 -2.60

�· Adminis1ra1ion (T) -0.44 -1.96 -5.37 -19.17 -16.91 -3.59 -4.18 -1.22 -1.22

8 
Pon (T) -3.38

�
Net cash flow -10.37 -45.08 -122.62 -431.06 -353.48 -15.31 -9.37 61.24 84.61 82.69 

r 

Projccl life 25 years 30 yeMs 40 years 50 years 
(/) Discount rale 9 9 9 9 :T 

E PY bcnefils 945.39 1014.17 1086.77 1117.35 
PY COSIS -1235.60 -1264.43 -1294.75 -1307.515 
NPY ncl cash flow -290.21 -250.25 -207.98 -190.16
IRR 3.77 5.11 6.28 6.73

:-:11tes: Domestic investment (D); Foreign invcs1mcnt (F); total of Huli zone (T); Prcscnl value (PY); Nc1 p1cscn1 value (NPY); ln1ernal rate of return (lRR). 
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Appendix Table 85 
Economic analysis of foreign investment in tile lluli zone ( 191'0= 100, million yuan al border price) 

Toial benefi1s 
Unskilled 
Skilled 
Raw ma1erials 
Machinery 
Elec1rici1y 
Wa1er 
Re111s 
Building purchased 
ln1eres1 and principal 
Taxes 
Pon charges 

Tola[ COSIS 

Oppor1uni1y cosl of 
unskilled 
skilled 
raw malcrials 
machinery 
elcc1rici1y 
waler 
domeslic hormwing 
cons1ruc1io11 
adminis1ra1io11 
pon 

Nc1 cash flow 

Projcc1 life 
Discou111 ra1e 
PY bcncfi1s 
PY COSIS 
NPY ncl cash !low 
IRR 

1981 

O.Q3

0.03 

-2.90

-0.05

-2.73
-0.12

-2.87

1982 

0.21 

0.09 
0.04 

0.09 

1983 

0.40 

0.21 
0.06 

2.81 

0.13 

-12.67 -34.45

-0.16 -0.37
-0.07 -0.11

-11.89 -U.47
-0.55 -0.15

-12.46 -34.05

25 years 
9 

196.45 
-358.58
-162.13

0 

Notes: Present value (PY); Net p,e,cnt value (Nl'Y); Internal rate of return (IKR). 

1984 

6.96 
0.17 
0.09 
0.02 

0.26 
0.06 

1.98 
0.16 
3.55 

-133.45

-0.17
-0.41
-0.02

-0.48
-0.11
-5.48

-116.04
-l0.74

-126.49

1985 

29.60 
0.47 
0.24 

15.56 
0.25 
0.31 
0.08 
0.13 
0.12 
0.32 

10.41 

-128.89

-0.50
-I.IS

-13.78
-0. 19
-0 56
-0.14
-5.48

-102.16

--l.73

-99.29

10 years 

228.8-1210.21 
-3(,()19
-156.18

0 

1986 

20.90 
0.90 
0.47 
6.80 
0.47 
0.40 
0.08 
0.50 
0.92 
0.47 

10.85 

-38.61

-0.95
-2.18
-6.03
-0.35
-0.72
-0.14
-5.48

-21.76
-1.00

-17.71

1987 

28.90 
1.19 
0.52 

11.89 
1.31 
0.69 
0.09 
0.95 
2.33 
0.63 

10.85 

1988 

30.66 
1.19 
0.52 

11.89 
1.31 
0.69 
0.09 
1.15 

0.79 
10.85 

-48.53 -29.27

-1.25 -1.25
-2.44 -2.44

-10.54 -10.54
-0.98
-1.25
-0.16
-5.48

-25.26
-1.17

-19.63

40 ye.us 

223.80 
-374.61
-150.80

1.17

-0.98
-0.79
-0.16
-5.48
-7.29
-0.34

1.39 

1989 

28.49 
1.19 
0.52 

11.89 
1.31 
0.69 
0.09 
1.15 

0.79 
10.85 

-17.87

-1.25
-2.44

-10.54
-0.98
-0.79
-0.16

-0.73
-0.03
-0.95

10.62 

2015 

28.49 
1.19 
0.52 

11.89 
1.31 
0.69 
0.09 
1.15 

I0.85 

-18.40

-1.25
-2.44

-10.54
-0.98
-0.79
-0.16

-0.73
-0.03

10.09 

50 years 

229.46 
-378 06 
-1-18.60

2.06

z 
> 
"0 
> 
'"0 



�I Appendix Table 136 
Economic analysis of domestic investment in the lluli zone ( 1980=100, million yuan al border price) 

� I 
''" 

�I 1981 1982 1983 1984 1985 1986 1987 1988 1989 ... 2015 
c;; 

j/ Total output 5.47 63.66 88.42 121.98 121.98 121.98 121.98 
....; 

,,: Unskilled labour -0.5 I -1.43 -2.71 -3.56 -3.56 -3.5(1 -3.56
� Skilled labour -1.18 -3.29 -6.22 -6.96 -6.% -6.9(1 -6.96
V. Electricity -0.43 -0.95 -1.21 -1.45 -1.84 -3.21 -3.21 -3.21 -3.21

Water -0.15 -0.19 -0.26 -0.29 -0.37 -0.34 -0.44 -0.44 -(l.➔ -1 -0.44
� Raw 111aterials -0.04 -35.45 -15.49 -27 .08 -27 .08 -27.08 -27.08

SI 
-0.48 -0.89

n 
Machinery -2.52 -2.52 ? -') -2.52 2:: ___ )_ 

Construction -7.03 -30.59 -83.49 -298.40 -263.20 -55.96 -64.94 -18.75 -1.88 -1.88 ► 

w 

I G.
Ad111inistrative -0.33 -1.41 -3.86 -13.80 -12.17 -2.59 -3.00 -0.87 -0,()l) -0.09 ► 

w ;;,· Port charges -2.�.1 -3.82 "Q 

� � 
"' -

" Total costs -7.51 -32.62 -88.56 -315.43 -317 .84 -86.04 -111.71 -63.:19 -48.17 -49.56 s 

�, Net cash flow -7 .51 -32.62 -88.56 -309.96 -25-1.18 2.38 10.27 58.59 73.81 72..42
....... 
c;; 

� I 
Project life 25 years 30 years 40 yc:u·s 50 years 

�I Discount rate 9 
:: I PY benefits 748.94 803.96 862.96 887.89 
� I PY costs -882.28 -903.37 -925.57 -934.91

�, NPY -133.34 -99.41 -62.61 -47.03
IRR 5.78 6.92 7.89 8.24

:;; 

'2 I Noles: Pn.:senl value (l'V): No.:t present valu..: (NPV); ln1ernal rate of return (IRR). 
:::: 
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Appendix T<1ble 87 
Su111111a1")' of sensitivity analysis ( 1980= 100, million yuan at border price) 

Case (I) Case (2) 

1-'V benefits 920.52 962.40 
PY costs -1235.60 -1235.60
NPV -315.08

ERR(%) 
25 years 3.?.7 
30 years 4.66 
40 years 5.90 
50 years 6.38 
--

Noles: 

Case I = 1ariff inc.:lusivc prit:cs for lot:al sales; 
Casl: 2 = 2017,, inucasc in lot:al raw m,11erials and capital guuds inpuls; 
Case 3 = wilhuut domeslic borrowing and suhs1di1.:s in U1ili1ies; 
Cast.:➔ = lariff 1.:xclusivc prit:cs for lot:al saks; 

-273.20

4.10 
5.41 
6.55 
6.98 

Case (3) Case (4) Case (5) 

942.34 997.61 945.39 
-1193.30 -1235.60 -1157.06

-250.96 -237.99 -211.68

4.43 4.78 4.89 
5.71 6.02 6.12 
6.81 7.08 7.17 
7.22 7.47 7.55 

Case 5 = 10'¼, reduction in govcrnnu:nl Iota) <.:ons1ructio11 t:osts; 
Cas.: 6 = 201¼, reduction in total cosls includinl! adminis1ra1ive cost; 
Cast.: 7 = 20% reduction in Iota) coslS inc.:luding ad111inis1ra1iv.: wst and without domestit: borrowing and subsidies in utililics prices; 

l'V = prescnl value; 
Nl'V = nel pn:scnt value; 
ERR= economic rate of rel urn. 

Case (6) 

945.39 
-988.48

-43.09

8.10 
9.05 
9.79 

10.03 

Case (7) 

942.34 
-954.64

-12.30

8.74 
9.64 

10.33 
10.54 

► 

.,, 

� 
� 
,a 
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