BOT in China: Opportunities and Challenges for Foreign Firms
by
Melissa Wen Dan Huang
B.S., Civil and Environmental Engineering

University of California, Berkeley, 1997

Submitted to the Department of Civil and Environmental Engineering
In Partial Fulfillment of the Requirements for the Degree of
Master of Science in Civil and Environmental Engineering

at the

Massachusetts Institute of Technology

June 1999

© 1999 Melissa Huang.
Al right reserved.

The author hereby grants to MIT permission to reproduce and to distribute publicly
paper and electronic copies of this thesis document in whole or in part.

Signature of Author: ‘

bépartme/n of Civil and Environmental Engineering
May 7, 1999

Certified by: ‘ r
v Fred Moavenzadeh

Professor of Civil and Environmental Engineering
Thesis Supervisor

Accepted by: -

T =" Andrew J. Whittle

Ch.nnman_Dngm:maL.Can\iltce on Graduate Studies
MASSACHUSETTS INSTITUTE

OF TECHROLOGY

P ———————- .

MAY 2 8 1999 mvia







BOT IN CHINA: OPPORTUNITIES AND CHALLENGES FOR
FOREIGN FIRMS

by
MELISSA WEN DAN HUANG

Submitted to the Department of Civil and Environmental Engineering
on May 7, 1999 in partial fulfillment of the
requirements for the Degree of Master of Science in
Civil and Environmental Engineering

ABSTRACT

The People’s Republic of China (PRC) has the world’s fastest growing economy, with further
growth currently depending on improvement of physical infrastructure. As it enters what many
predict to be one of the greatest infrastructure development booms in history, China presents
numerous opportunities to international engineering, procurement and construction firms. The
PRC has recognized that further economic growth depends on improved infrastructure, but it is
short on cash. In order to finance and build much of the infrastructure required for continued
economic growth, the Chinese government is looking to use the Build-Operate-Transfer (BOT)
approach, taking advantage of the interest of foreign investors to meet China’s huge infrastructure
needs. As aresult, while there are many tenders for conventional construction contracts, there are
even greater opportunities (and potentially higher margins) for foreign firms that can supply the
capital to fund construction as well as the technology and management skills to build and operate
infrastructure facilities.

However, there are strings attached. The potential benefits of participating in the Chinese
infrastructure boom are accompanied by correspondingly large risks. With an economy in the
midst of a transition from controlled to open market, politics mired in bureaucracy and
corruption, and a legal system offering little enforceabiiity of contracts, China presents some
extraordinary problems for foreign construction firms hoping to participate in the BOT boom.
China is not an easy place to do business. In fact, BOT projects in the PRC are fraught with risks,
from currency convertibility and inflation to government approval problems and the lack of a
reliable legal system.

This paper looks at the growing infrastructure demand in China and how both China and foreign
companies can benefit from working together to tackle that demand. The paper first outlines the
extent of opportunities for international EPC firms in China. Next, it identifies the risks that must
be considered before participating in Chinese infrastructure Build-Operate-Transfer concessions.
Finally, the paper will examine methods by which international construction firms can mitigate
these risks and maximize its benefits in the Chinese BOT boom.
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BOT in China: Opportunities and Challenges for Foreign

Firms

INTRODUCTION

The building industry plays an important part in the development of any society and is
important for social, economic and cultural progress. Therefore, in almost all industrialized
countries, the formulation of a building and housing policy and the provision of an appropriate
framework for construction companies’ work and the performance of building projects is
considered to be a government task. Inherent in this is the recognition of the importance of the
building sector to the development of the economy, both as an investment of resources and during
future operation.

The Chinese construction market is characterized by the public ownership of the socialist
market economic system as the major component. In the construction sector, the reform of state
construction enterprises has been going on in the whole country since 1984. In that year, the
focus of economic reforms was officially shifted to urban industrial sectors from the rural areas.
A central objective was to decentralize the decision-making from the planning authorities to
enterprise management. Since then, this decentralization program has brought about many
changes of the structure of China’s construction industry. The monopoly ownership of state
construction enterprises has been replaced by a mixed form of ownership including state-owned,
collective and private.

In the past seven years, China’s average growth rate has been above 10%. The
construction industry is playing a leading role in this rapid economic expansion. There can be no
economic activity without construction. The increase in economic activity has-generated, and
will continue to do so, a heavy demand for construction, a demand that cannot be satisfied by
China’s prevailing resources in regards to physical, technological, and managerial resources.

This huge emerging Chinese construction market has attracted the interest of consultants
and contractors worldwide. The construction industry in China has suffered for many years as a
result of long construction cycles, inadequate planning and programming of projects and poor
quality of workmanship. Therefore, an increasing number of construction projects are promoted
for international tendering. From that, not only can advanced technology be introduced, but also

advanced management practices can be imported.



project procurement process similar to privatization, i.e. a sponsor (private company/companies)
undertake to build and operate an item of infrastructure or a facility that would normally be
procured and constructed by the government. The ownership of the facility is then transferred to
the government at no cost or at a pre-agreed price after a fixed period which is called the
concession period. The investment paid by the lenders such as shareholders is repaid by revenues
generated from the operation of the facility. This method has a number of benefits associated
with it that will be examined in more detail later in this paper.

This paper will also summarize the construction demand in China and explores the
consequent opportunities for foreign construction companies. It will look at the procurement
methods of joint ventures in China and compare the performance of state-owned construction
firms with collective and private ones during these years of reform. This paper will outline the
basic structure of a Build-Operate-Transfer strategy of procurement. It will look at the financing
strategy and the risks involved and then, using the build-opcrate-transfer strategy as a basis, this
paper will analyze the foreign participant and the problems that they have encountered in the
Chinese market. Finally, it makes recommendations on future co-operations between the Chinese

and foreign contractors.



MOVING TOWARDS A MARKET ECONOMY

The introduction of Deng Xiaping’s economic reform and open door policy in the late
1970’s in China launched a remarkable transformation in living standards and in relations with
the outside world. In little more than a decade, China has seemingly moved from poverty and
backwardness to being viewed as the world’s next economic superpower.

With this special transition characteristic, China has been moving from the sluggish
Soviet-style centrally planned economy to a more productive and flexible economy with market
elements. Chinese government have replaced the old collective system with household
responsibility in agriculture, given increased authority to local officials and managers in industry,
established a wide variety of small-scale enterprise in the services and light manufacturing and

exposed the economy to increase foreign trade and investment.

Lessons Learned from Economic Transitions in Central and Eastern European
Countries

Many countries in the world have had the transition experience from planned economy to
market economy. Central and Eastern European countries, for instance, have tried shock tactics
to adjust rapidly by copying best practice from the market based industries of North America and
Western Europe — at huge cost in terms of rising unemployment and falling domestic product, as
well as amazing increase in inflation rate. GDP in 1992 in the former USSR, for instance,
dropped 24% from the previous year, and the inflation rate in 1992 in former Yugoslavia
accounted for 1521%. In some countries, such as Bulgaria, Poland, the average unemployment
rate between 1990 and 1993 was more than 10% (Nigel, 1994).

In deciding the method of transition, China did not want to go the way of their
predecessors: the Eastern and Central European examples. They had two diverging methods of
bringing their country into this new market economy. The first was a “Shock Therapy™ approach,
similar to the ones used by the Europeans, where all the major features of a market economy are
set up within a short period of time and the country learns to adjust. The other choice was a “*Step
by Step” approach that would be lead to the more gradual implementation of programs.
Obviously, the “Shock Therapy™ approach and the “Step by Step™ approach both lead to different
results. In their transition, the Chinese decided early on to adopt the slower “Step by Step”
approach.

Since the step by step approach needs longer time in transition, state planning and
government control at the macro level became more important. The Chinese government realized

that planning is necessary in order to ensure that markets function more effectively. The general



strategy towards parties’ responsibility is to strengthen government macro control and give more
and more freedom to enterprises. Therefore, China adopted a special model which has the
following features:

e Plan-based in macro level;

e Market-based in micro level;

¢ A mixed economy — a market economy performed under the state plan guide

e A changing proportion between plan and market base.

e A long term strategy in transition.

Transition Strategy

Facing the crisis of the reform of state enterprises, Chinese economists and the Central
Government have come to recognize that the root of the question is the lack of enterprises’
ownership. Referring to the Western theory of modern firm ownership, a proposal recreating
state enterprise ownership system through the separation of management and ownership was
formed. The principal points are that by dividing the rights of the legal owner and the ultimate
owner of capital.

In 1994, the MOC decided to begin the experiment of establishing the modern firm
system on a limited basis. Twenty state construction firms were selected to carry out this reform.
The main ideas of this transforming strategy are to distinguish clearly the ownership relationship
and grant enterprises the right of legal owner. It will separate enterprise’s rights of ultimate
ownership from the rights of legal ownership. It is expected to guarantee the independence of
enterprises in their affairs and remove the administrative interference from the government
authorities. This strategy would be implemented according to the principle that enterprises with
different types and characteristics are converted into different forms of modern companies. The
enterprises producing some sort of special products and subordinating some important industrial
sectors are required to restructure into the state wholly-owned firm or controlled-share company,
which are authorized to acquire the state assets and operate the enterprises for the state. Most
large and medium state construction firms should set up the company systems, transforming into
limited liability or stock corporations according to their existing operating conditions.

In practice, there are two different views on how to realize this transformation, again, the
“Shock Therapy” approach and the “Step by Step” approach. The argument for the “Shock
Therapy” approach would be that, if state enterprises are only reorganized into state wholly-
owned companies or companies where the state holds and owns the majority of voting shares, the

results of reform will remain unchanged. It is inevitable that state control over enterprises will



remain in place and enterprises’ independent operation will still be constrained, because
managers should represent the owners’ interest in return for payment of some kind, although they
are delegated some rights in operation. Thus, the decentralization program will be undermined by
the ownership control imposed by the state. On the contrary, if voting shares were dispersed, the
proportion shared by the state can be greatly reduced so that the state as the ultimate owner has
less of a control over enterprises.' Under such a situation, enterprises may transform the
mechanism and behavior of operation and become independent business units in the market
economy. However, this idea has never been adopted because of the lack of reform experience
and the widespread worries about causing social instability.

The “Step by Step” approach selected by the Chinese governments first made most of the
large and medium state construction enterprises selected for experiments into state wholly-owned
companies, referred to as a new form of limited liability company. It is believed that this choice
will be more stable and have less social-political risks, because the process of its establishment
and operation is simpler. It is not necessary to issue shares and sell them in the market, and also
have lower costs of transformation. It is expected that this gradual strategy of transformation can
make enterprises free from administrative intervention, aiming at the separation of government
authorities and enterprises. Almost all of the state construction firms selected for testing are

carrying out this model of transformation.

Macro-Planned Features in the Chinese Construction Industry

In such a huge country, with 1.2 billion people, it is imperative that the whole country
moves from a planned economy to a market economy as smoothly and peacefully as possible.
Therefore, a “Step by Step” is the dominating force behind the past 17 years of economic reform
in China.

Because of historical reasons, the size of Chinese construction companies is usually big
and has more social responsibilities than seen elsewhere. In China, it is not surprising that some
big state-owned construction companies run their own schools, hospitals, and kindergartens.
Most companies even run their own retirement offices and the number of retired people in a state-
owned company can get quite big, up to a one to one ratio with total employees in the company.

Reform of state-owned companies must therefore be accompanied by establishment of a social

' Wu Jiajun (1992) argues that under the precondition of dispersion of voting shares, what legal owners of
enterprises hold shares mutually would generate a “mechanism,” which may reduce the government (the
ultimate owner) control over enterprises to a mere figurchead. For example, in Japancse large firms, cach
shareholder shares only very low proportion and own a minority of voting shares. Further, becausc they
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insurance system, such as health insurance and retirement insurance. Such a special organization
structuze could make a full change of the enterprises’ ownership a big problem. Not only would
the companies suffer but their affiliated organizations would also suffer. It is yet another reason
that China did not adopt a shock approach, and instead chose to change the relationship hetween
the government and the individual companies slowly. For example, the first step was to allow the
company to keep a certain amount of the profit. This means that companies became real
commercial producers and it proved as an incentive for the company to improve productivity.

Even now, China still manages its economy on the basis of five-year plans. The current
one is the Ninth-Five Year Plan, which runs from 1996-2000, within a Ten-Year Plan which runs
from 1991-2000. The Five-Year Plans form the basis for annual plans. All central and local
government organizations are required to draw up and implement plans on the basis of this
national plan.

Like most every other industry, the Chinese construction industry has experienced the
“Step by Step” changes as wel!. In the constniction industry, the industry development plan is
one of the key ¢ - aponents of the national economic development plan. Therefore, the five year
plan and the ten year plan for the development of the construction industry are always drawn up
based on thz national plans and are seen as the presiding documents in guiding the development
of the construction industry. Based on these documents, the related five year plan and ten year
plan will classify different construction activities and write up plans for each activities’
development.

Although the actual situation in implementing the plans is different from planned, it does
give the guidelines from which the industry can be improved at a pace that can be accommodated.
In these plans, the details are usually given with figures, such as the percentage increase in
construction output, rate of construction productivity, good quality rates on construction, dusign
and construction product, number of cities and towns, humber of urban and rural housing, and so
on.

One of the most important features towards a market economy is privatization, and most
Central and Eastern European countries fulfilled this transformation within a relatively short time.
In China, however, reform of state-owned enterprises is a long-term action, and each step is based
on central government plans with related policies and regulations. Table | shows the: step by step

change controlled by giving different policies at different periods.

hold shares mutually and partake in affairs, shareholders’ intervention to the enterprise is cancelled out by
each other. As a logical consequence, the autonomy of managers is enhanced.
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Year Measures Characteristics

1980 Set up company's self | More Authorities, profit

rights distribution between company
and government; -
Changing the way of material
supply, resuming profit
1983 Tax system Changing handing-over profit
to tax ‘
1984 Contracting system, More freedom in business,
Tendering system duties and responsibilities

Company qualification | from companies, project based
on competition; Classification

with four classes
1986 General contracting Comprehensive  ability in
' design, construction, research
and supply
1987 Three levels of General contractor, contractor
contractor divided and specialized contractor
1991 A new term More responsibilities in other
contracting aspects
1993 Stock system Share ownership
1995 More reforms Reform in system,
organization and technique

In the past 17 years, the general tendency towards ownership of construction firms is that
more and more forms of ownership, such as private, joint ventures and foreign companies, has
appeared. However, the proportion of each ownership is, b some extent, still controlled by the
government. Private designers have still not yet been allowed and foreign contractors should
meet certain requirements in order to enter the Chinese market. This will be discussed in further
detail later.

Figure 4 Construction Output Growth between China and UK
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A series of changes have already taken place. This gradual change has lead to a
construction output growth unlike any other. Figure 4 shows the difference in the consiruction

output growth between China and the UK.

Micro-Market Features

The Chinese construction is vast, the biggest in the world. Obviously then, many
cautions must be taken during the transition process. During the planned economy, using an
operation system based on Soviet Russian ideology, no privalely owned construction
organizations or design consultants were allowed. The government controlled, financed and
planned all projects, and then supervised them during construction. It assigned tasks to the design
institutes and construction companies and supplied the required key building materials.
Construction activities had no commercial production or trade characteristics. All the market
features, such as contracting, tendering, competition, construction prices and profits, did not exist
and are only now slowly being formed.

A major upheaval has taken place in the past ten years in the organizations of the
construction industry with the introduction of competition and incentives for people to make and
share in the profits. Chinese government is withdrawing all subsidies from trade organizations,
thereby forcing everybody to face the economic realities of their business. Every company, at the
nationai and local level, will have to consider profitability in their overall business scheme.

The reform of state-owned construction companies has been very difficult and much still
needs to be done, on a gradual basis, before full transition can be achieved. Nonetheless,
enormous changes have already taken place. Companies have more freedom in operation,
determining contract price, supplying building materials and equipment, investment, using labors,

determining salaries, and so on.

Two Cases

CASE |: WUHAN CONSTRUCTION ENGINEERING LIMITED CORPORATION
The corporation’s former title was Wuhan Construction Engineering Bureau which was a
political body subordinated by a number of local construction companies and associations. In
1983, the Bureau was reorganized into the general company for carrying out the decentralization
reform program, and by 1992 into the Wuhan General Contracting Group (WGCG). In 1994, the
Group was approved by the MOC and Wuhan Municipal Government as a selected point for
setting up the modern firm system. The first stage is the transformation of the Group. The capital

of the Group is assessed by the municipal state assets assessing team and the Municipal
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Government authorized the rights of management and operation of the cupital to the Group.
Then, the Group was restructured into a state wholly-owned company according to the Company
Law. All subsidiaries’ assets were merged into the Group's state capital, which could be invested
in the subsidiaries. The reorganized corporation shares these rights as follows:

® to appoint the chairman and vice-chairman, directors of the board to its wholly-

owned subsidiaries and determine their wages and bonuses;

¢ to partake in decision-making and supervise the operation performance;

® to attend the meeting of shareholders as a state shareholder and share the right of

voting shares according to the proportion of shareholding;

* to earn dividends and sell or buy shares of controlled-share companies and joint stock

companies, even make over the ownership of wholly-owned subsidiaries;

e to have rights to restructure the wholly-owned subsidiaries when necessary to adjust

the distribution of the state capital.

® At the same time, the corporation must be responsible to the authority (Wuhan

Municipal Government) and;

¢ make sure the state capital increases its value.

The second stage is the transformation of its subsidiaries. The corporation selected three
subsidiary companies ~ WGCG Real Estate company, WGCG Hubei Building Mechanical
Factory and WGCG No. 2 Construction Company, the former two of which were converted into
the conrolled-share joint stock companies; the latter two into a controlled-share limited liability
company. So far, all of the subsidiaries have completed the transformation program and are in

the market on their own.

CASE 2: JIANGXI NO. 1 CONSTRUCTION ENGINEERING COMPANY

In the provincial level, this company was converted into a wholly-owned limited
company. It is a subsidiary of Jiangxi Construction Engineering General Corporation (JCEGC)
and was selected for the experiment by Jiangxi Provincial Government in early 1994. The
process of transformation was more or less similar to Case 1. However, a different situation
occurred after this company was reorganized. Its parent company — JCEGC has still not formally
been authorized to operate with the state capital, continuously playing the dual role as
representative of owner and administrator. Therefore, the status of the company as the
administrative subordinate of the General Corporation was not changed. The administrative

intervention from the General Corporation was not eliminated completely.
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Results of Changes in Enterprise Organization

An important result of the reform of the construction industry is the emergence and
evolution of collective-owned firms, which are divided into urban collective construction
enterprises and rural collective construction “brigades.” These companies are directly controlled
by local city or town governments whilst the state construction enterprises include all those
directly subordinating to the Ministry of Construction (MOC) and other ministries of the Central
Government and local governments.

Before the 1980’s, the construction industry in China has a typically hierarchical
structure. State construction enterprises, like other industrial sectors, had held a dominant
position. They produced the majority of construction output and empioyed 70% of the labor
force (ECCBA, 1988). Private enterprises were disbanded or transferred into state enterprises
through socialist remodeling in the early 1950’s. From 1978, collective and private construction
firms were allowed to set up. However, state firms still predominated. It indicated clearly that a
diversification of ownership structure with state ownership as its core was being promoted and
formulated. Under such a reform strategy, they evolved so fast that the number of urban
collective firms increased to peak at 10,336 in 1988, being more than twice of that in 1980. Rural
collective construction brigades peaked at 82,600 at the end of the Sixth Five-Year Plan; an
increase of 62.6% of that of 1980 (DISFA, 1997). The rapid growth of the collective construction
firms can be seen in the number of both firms and staff with different forms of ownership in
Table 2 and 3

Year State-Owned Urban Collective Rural Collective
1980 1,996 4,608 50,800
1982 2,808 5,076 53,800
1984 3,017 6,724 80,400
1986 3,608 8,977 76,186
1988 3,798 10,336 73,090
1990 4,275 9,052 60,818
1992 4,985 9,551 63,321
1994 5,324 9,892 64,117
1995 5,541 9,925 65,081

Table 2: Number of Construction Enterprises by Ownership
Source: DISFA, CSSA (1997), China Construction Statistics 1994-1995, China Statistic Press,
Beijing; ECCBA (1997), China Building Almanac 1994-1995, CABP, Beijing




Year State-Owned Urban Collective Rural Collective
1980 4818 1,662 3,347
1982 5,329 2,001 4213
1984 5,542 2,935 6,835
1986 6,173 3,764 8,069
1988 6,235 4,213 8,546
1990 6,210 3,897 7,060
1992 6,812 4,763 8,036
1994 7,023 5172 8,215
1995 7,194 5,631 8,307

Table 3: Number of Staff and Workers (in Thousands)

Source: CSSA (1997), China Statistics Yearbook 1995, China Statistic Press, Beijing

The rapid change can also be seen from the comparison of performance between the state

and collective construction firms. Table 4 shows that the share of industrial output produced by

state construction enterprises declined steadily from 63.65% in 1980 to under 40% in 1995. On

the contrary, the total share of collective construction firms grew from about 37% to over 60% in

the same period. State enterprises have lost their dominant position in the construction industry.

Year State-Owned Collective (Urban & Rural)
1980 63.65 36.35
1982 5791 42.09
1984 50.65 49.35
1986 42.59 5741
1988 39.65 60.35
1990 48.02 5198
1992 4341 56.59
1994 41.28 58.72
1995 39.02 60.98

Table 4: Percentage Share of Construction Industrial Output by Ownership
Source: CSSB (1997), China Statistic Yearbook 1995, China Statistic Press, Beijing




Some more detailed data support such a result. For example, 240 million square meters
of urban housing was built in 1992 and 54.4% of that was completed by the collective
construction companies and brigades. In a few provinces such as Jiangsu and Zhejian, the
turnover of collective construction firms accounted for 90% and 84.3% of the total tumover of the
provincial and lower level government owned construction companies, respectively (Wang,
1993). Rural collective construction brigades in particular are playing a more and more important
role in China’s construction sector. These small firms comprise mainly surplus farmers separated
from agricultural production. They appear to be more productive than state firms are. In 1991,
they exceeded the production of state firms by 16.7 square meters per capita (Han and Sha, et al,
1994). This is despite the fact that state construction firms have superior equipment, productive
skills and manpower quality.

The majority of state construction firms have poor performance, making increasing losses
every year since 1985, the first year after the reform of the whole construction sector commenced.
The major quota measuring economic benefits of construction firms, such as gross profits, rate of
output-profit’, per capita in money value, etc., indicates an annual decline. As Table 5 shows, the
output of state construction firms in 1985 was 47.45 billion Rmb yuan and the total profits were
3.16 billion Rmb yuan. Up until 1991, although the output increased to 106.25 billion Rmb yuan,
the total profits declined to 1.6 billion Rmb yuan, only 50% of that in 1985. The rate of output-
profit dropped from 7.4% in 1984 to 1.4% in 1994, even lower than the 6.1% in 1980, the year

that reform was initially launched.

Year Total Profit (in billion yuan) Rate of Output-Profit (%)
1980 1.28 6.1
1984 2.74 74
1986 2.83 5.0
1988 ‘ 3.18 4.1
1990 1.66 1.8
1992 1.59 1.5
1994 1.54 1.4

Table 5: Economic Profitability of State-Owned Construction Enterprises
Source: Jin and Zhang (1996), Construction Economics, CABP, Beijing.

2 The rate of output-profit is the percentage of the total profits and the construction output in that year.
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Reasons for Decline of State Construction Enterprises

Some reasons causing the poor performance of state construction enterprises may be

identified as follows:

In recent years, the Central Government carried out the policy of cutting down the
investment on capital construction in order to control inflation and smooth economic
growth. It caused a reduction of construction tasks. On the other hand, the evolution
of construction firms and manpower are so rapid that this exceeds the growth of
investment demand. As Table 2 and 3 indicate, the number of construction firms
(both state and collective) and staff and workers in 1992 increased by nearly 1.4 and
2 times that of 1980, respectively. Many construction firms could not obtain enough
contracts and their profits declined.

Because of the shortage of construction work, competition amongst enterprises
increased causing a buyer’s market. Many firms tendered in lower prices in order to
win contracts. This caused considerable financial losses in construction enterprises.
During the transition period from a centrally-planned economy to a market-oriented
economy, a mature construction market has still not been established. The old price
system where the construction cost of a project is determined by the planned quota of
budget has changed little. Material price inflation resulted in the price of building
production being lower than its cost. Moreover, it was not until 1978 that the 2.5%
legal profit rate for construction enterprises was adjusted to a 7% planned profit rate
(Luo, 1995), which is still much lower than that of other industrial sectors." This
being the case, it was difficult for state enterprises to benefit.

The internal management of state construction enterprises became even more

inefficient. Labor productivity did not improve and construction quality grew worse.

In addition, another important reasons causing state enterprises to be unsatisfactory is that

they also have a social role to perform. Public enterprises are used frequently as the means of

creating employment, balancing developmrent between regions, and providing social services to

their employees and citizens. Typically, a construction enterprise has to pay about 20 types of

taxation. This accounts for 70% to 75% of the total profits of the enterprise (Jin 1994). In the

last decade, as the retired increased, the proportion of retired to in-service staff and workers in

large and medium state construction firms has risen to 1:3 and, in some cases, even 1:1 (Jin

Y In 1984, compared with other industrial sectors such as 72.55% of clectric power, 21.3% of mechanical
industry, 18% of coal, 16% of textile, 13.95% of chemical, 9.5% of building materials, 9.41% of food,
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1994). The enterprise bears significant retirement pension costs and various expenditures on
labor insurance such as health, housing rent, food subsidies, etc. This weakens the firm's
competitiveness and causes low economic efficiency.

Although all reasons above strongly influence poor performance and financial losses of
state construction firms, the key factor is that they have still not become independent economic
entities free from administrative interference from government authorities. The ownership
system and behavior of enterprises have not been transformed to suit a market-oriented economy
since the reform in 1978. Compared with state construction enterprises, collective construction
firms have greater autonomy in decision-making and other inherent advantages (Table 6). They

have a steady growth of profits, at the annual rate of over 22%" in recent years.

7.35% of metallurgical, the legal profits of the construction sector was only 2.5%, only ranking in
thirteenth.
Y The figure is calculated by the author according to the statistical data in China Statistics Yearbook 1995.
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State-Owned Collective-Owned
Ownership State Collective
Decision-making in Guided by the government Independent
management and operation
Investment in capital Loans from bank Self-raising

construction and supporting

Size (number of staff per firm

in average in 1992)

Large (1,366)

Small (urbank - 499, rural -
13)

Type of employment Permanent Temporary

Salary Fixed Floating according to profits
& losses

Welfare (housing, health, food | Higher Lower

subsidies, etc.)

Level of labor skill and Higher Lower

equipment

Labor productivity

Bigger & stronger

Smaller & weaker

Responsibility for losses and

profits themselves

State

Staff & workers

Methods of operation Lack of flexibility Greater flexibility
Incentive mechanism Non-effective Effective
Capacity of competition Lower Higher

Table 6: Comparison of Two Forms of Construction Enterprises

Achievements

China is attempting a unique transition from a planned economy to a socialist market
economy, without parallel in any other country. China is not rushing ahead to take onboard
Western systems, but pursuing a fundamentally different path with a fragile approach to

decentralization. Every sector in China is adopting a step by step change approach with strong

planned base so as to gradually realize the transformation which shows an incremental, sequential

and frequently experimental reform procedures.

privatization. Since beginning the reform process in 1878, China has experienced high rates of

output growth while maintaining relatively stable prices.
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Because of the totally different approach they are implementing, China is in contrast to

unemployment, as well as relatively smal] inflation rates have been always accompanied since the
beginning of reform process in 1978. Economic growth in China is about 109 faser than that of
western Europe. Until the end of 1995, the GNP in China Was more than 5760 billion yuar’, five
years ahead of schedule in realizing two times of 1980’s GNP. Figure 5 shows the growth and
inflation of China. In the eight-five year plan period (1991 to 1995), average GDp growth
accounted for 11.8%, and the highest reached 14.2% in 1992. GDp per head increased from 1864
yuan in 1980 t0 4771 yuan in 1995 (in 1995 dollars).

During the past 19 Years, inflation rates in China have been controlled to within 10%.
Although 1994 has the highest figure (21%), in 1995 it dropped back to 15%. Unlike most
central and eastern European countries, the economic reforms in China have not lead to serious
problems in employment, the rates of unemployment is very low, accounting for only 2.2% to

Figure 1 GDP growth
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Figure 2 Inflation Growth

Figure 3 Unemployment Growth
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Transition Goals

By the year 2010, China hopes to establish a comparatively complete socialist market, in

order to realize the national plan of developing the people’s economic and social development

outline. A comprehensive construction market in China must therefore fulfill the following

requirements:

Firstly, it should be a common, open. modern market. “Common” means a market
with a common purpose, regulations, and management. Commonness facilitates
harmonized coordination, formation of the development forces, standardizing the
market establishment. “Open” means the reinforcement of horizontal contact, the
breaking of separatism and protectionism, and the undertaking of opening up to the
world. Opening up facilitates the strengthening of one’s weaknesses by exploiting
one’s strengths, reciprocal mutual benefit, forming a reasonable resources movement
and optimal allocation. “Modemization” means the government’s reinforcement of
macro-regulatory measures in the market, overcoming the natural development of the
market, blindness and stagnancy.

Secondly, there should be a comprehensive market mechanism, one of which is
competition mechanisms. This means that market subjects carry out transactions in
terms of price, quality and date of goods delivery under the drive of benefit. Such
forces will give firms pressure and motivation, thus upgrading the quality and
competitiveness of all parties involved. Secondly, the price mechanism for
construction products are to be sorted out on the market through the negotiations of
relevant parties to arrive at a competitive market price. The price mechanism will
level out and transform market information, attract and guide firms on their
strategies, enhance technological progress, and eventually lower the level of social
necessity in labor expenditure. Thirdly, the supply and demand mechanisms will
harmonize with market demand and supply. This includes commodity markets for
architectural products, construction works, intermediary organizations’ requirements
and supply balance. The supply and demand mechanism will lead firms to promptly
adapt to market requirements. The above mechanisms should be complementary of
one another, harmoniously making the construction market competitive and orderly.
Thirdly, the development of production elements in the market, includes the material
market, labor market, capital market, property market and technology markets. Their
re-invigoration can support the construction products’ market, forming a

comprehensive market system.
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e Fourthly, to establish an effective social guarantee framework. In other words, make
the society respensible for the aged, medi-care, and special occupations insurance
functions, leiting firms get away from these responsibilities in order to equally face
the competition.

e Fifth, healthy market regulations, comprehensive management strict supervision, and
orderliness. The market structure should have relative investment, consulting and
supervising services and other intermediaries should have to be strongly developed so
as to satisfy the market requirements. The market objective (construction products)
should be of quality standards, in that can go through the market exchange channels

as commodities.

Current Challenges for Foreign Companies

Though the need for foreign involvement is obviously there, the Chinese government has
traditionally set up strict rules about the involvement of foreign general contractors in its
construction industry. Specifically, to do business in China, a foreign firm must be established as
either a joint venture or a representative office, or have some sort of collaborative agreement with
a Chinese design institute. Foreign firms are forbidden from becoming unrestricted wholly-
owned enterprises that could then compete more readily with Chinese firms. All construction
design that is handled by foreign firms must ultimately be approved by a Chinese design institute,
and even in this area, foreigners are only allowed to do preliminary design work — schematic
design and working drawings are outside of the purview of foreign firms.

These “physical presence” requirements are however, only one aspect of the problem that
foreign firms face as they seek access to this market. The main stumbling block for foreign firms
is that they are not allowed to bid on most domestic construction projects. According to Decree
Number 32 issued on March. 22, 1994, and Document Number 410 issued on June 16, 1994, botn
by the MOC, foreign firms only have access to the following projects in China:

e Projects that are entirely foreign invested;

e Projects that are financed by international organizations that require an international

tender or bidding process;

o Chinese-foreign joint venture projects that the domestic enterprise cannot manage by

itself due to technology problems or lack of experience;

e Domestically invested projects for which the domestic investor cannot find a suitable

designer, engineer or architect.
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The result of these restrictions is that foreign firms are only able to compete for an
extremely small percentage of China's numerous construction projects. While it is true that many
foreign invested enterprises ure contracting out new projects every year, the overwhelming
majority of Chinese funded infrastructure and housing projects are not open to foreign

participation.

Reasons for Limiting Foreign Involvement

It is understandable why foreign contractors are limited to certain construction markelts in
China. There are generally three reason:

¢ China wishes to maximize and develop the use of her own labors and skills. For
general building or civil engineering projects, local contractors have the expertise and
ability to undertake the job. Therefore, there are some rules set up to protect the local
contractors.

e Foreign contractors have a higher operating cost which, in general, results in their
prices or tenders being higher than those submitted by local companies. The tender
price of the local companies is also much lower due to the cost of labor and
management of these local contractors being lower too. Undoubtedly, local
contractors are price competitors.

e A very long approval time is needed if an overseas contractor is going to enter the
Chinese construction market as an independent firm. Therefore, paninering with a
local firm is the preferred route.

Because of the above reasons, the Chinese government will continue to regulate foreign
involvement in the construction industry until it decides that local firms can compete with foreign
firms. Until that time, foreign companies have to leam to operate within the guidelines set by the
Chinese government. The following section will analyze the current status of foreign
involvement, the problems encountered, and suggested solutions in the context of the build-

operate-transfer construction method.

Forms of Current Foreign Participation

Foreign firms have traditionally entcred the Chinese market using one of scveral
strategies. Most commonly, companies try to win contracts through the international bidding
process. To effectively compete in this process, corapanies will typically establish a joint

venture, open a representative office, enter into a cooperative agreement with a design institute,
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or in some insiances, participate in an international design competition. Each of these options is
briefly described below.

Joint-Venture

Chinese design engineers and construction companies will willingly establish a joint
venture relationship in which the foreign company and the Chinese entity share design,
documentation and administrative responsibilities from schematic design through construction.
Indeed, the MOC welcomes foreign firms that are seeking to enter into a joint-venture with
Chinese companies. This type of joint venture agreement can be either a contractual or equity
joint venture, and will typically be staffed by both local Chinese professionals and expatriates.

The Chinese side is especially interested in what the MOC calls “technology transfer”
where the joint-venture partners share their expertise with each other. The technological
exchange however, is typically a one-way street with the foreign company providing advanced
software/hardware and engineering techniques. While the Chinese partner may not provide
technological assistance, it is nevertheless, indispensable in helping the joint-venture to win
contracts, sort through Chinese building codes, regulations, and myriad government requirements.
At the same time, the foreign partner stands to gain by its presence in China, and its growing

familiarity with Chinese construction practice and methods.

Cooperative Agreement

A number of smaller foreign firms have marketed their services to local engineering
design institutes as “design consultants” in order to build relationships and to enhance the
possibility of future design collaboration, with the hopes that the Chinese institute will
subcontract services out to the foreign firm as needed. The MOC's Design Department
encourages foreign firms to contact them to explore possible collaborations, especially on a
project-by-project basis. For example, if the Design Department is having trouble with a specific
project, and an interested foreign firm has the expertise to help, some sort of agreement might be
worked out for that particular project. Other Chincse ministries are also open to this sort of
arrangement. Recently, the Civil Aviation Administration of China (CAAC) was seeking foreign
engineering expertise to help them build airport runways in western China where sandy, shifting
soil presents difficult engineering and construction challenges.

This market strategy can help foreign companies gain access to this market and make
useful connections, but whether a firm can actually profit from this type of collaboration is not

clear. Chinese entities usually do a good job of striking agreements with foreign companies on
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their own terms, and because most firms are eager to gain access to the market, they may hastily
enter into a deal that never develops into a profitable venture. Another problem that foreign
companies should be aware of is that Chinese companies in virtually all industries routinely seek
sophisticated technology and hardware from foreign companies. Accordingly, the inherent risk in
this type of cooperative strategy is that Chinese design institutes will leam quickly from a
collaborative agreement, and will in a short time become capable and inexpensive competitors

that use their new found expertise with great success.

Representative Office

In general, representative offices are the easiest type of office for foreign firms to set up
in China, but these offices are limited by Chinese law to performing “liaison activities." As such,
they cannot sign sales contracts, directly bill customers or supply parts and after-sale services to
customers. Despite these limitations, engineering firms, relying on modern computer applications
can easily move design work back and forth to their home countrics. Representative offices have
enjoyed substantial success in China because the business is completely controlled by the foreign
company, unlike a joint-venture where many management decisions must be jointly agreed upon.

Establishing a representative office allows a company to utilize its specialized technical
expertise, and most importantly gives the company a way in which to build its presence in the
market. Such an office however is a considerable expense. The cost of supporting a modest
representative office ranges from $250,000 to $500,000 per year depending on its size and staff.

The greatest expense are rent for office space and housing, and expatriate salaries and benefits.

Design Competitions

For over ten years, the State Planning Commission has encouraged local governments to
sponsor design competitions in order to achieve a higher level of design and construction in
projects that require significant investment. As a result, overseas firms can receive commissions
through winning various design competitions.

Typically, local governments will arrange a design competition for high-profile projects
such as airports, prestigious office towers, theaters, etc. Usually, several foreign firms will enter
the competition, although the winner will be required to work with a Chinese design institute
when and if it is awarded the job. Invitations to these types of competitions are normally limited
to large foreign companies with an established international reputation. Winning a design
competition does not however guarantee that the winning firm will receive the big contract, In

the case of the new Shanghai Airport, the U.S. company that won the design competition, and
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hoped to be named the project manager, was passed over when a French firm was awarded the

contract.

Quantifying the Market

The World Bank figures it will require over $700 billion in new infrastructure in the
decade through 2004. The central government wants 16,000 megawatts a year of new electric
generating capacity alone through the year 2000, which will require $20 billion in foreign capital.
The Communist Party leadership is backing away from its early 1990s position that controlled
electricity prices and kept investors' returns at low levels—and stalemated deals. After virtually
no approvals for several years, China granted permission for over half a dozen private power
projects in 1996.

Beijing is also showing signs of being willing to experiment with market-oriented
financial and regulatory formulas. Electricite de France and GEC Alsthom received approval in
November of 1996 to develop Laibin B, a $650 million, 700-megawatt project in Guangxi
Province. It will be China's first 100% foreign-owned power plant.

Unlike most earlier projects, the contract was negotiated not on rates of return but on cost
per kilowatt-hour of supply. In essence, prices for the electricity are capped, but the developers
are free to hike their profits by boosting their plants' efficiency. Rauf Diwan, manager of the
power division at the World Bank's International Finance Corp., thinks this sort of deal will
become common for power stations, toll roads and other private infrastructure projects all over
China.

Since nearly the entire piece of this market that is available to foreign companies is
driven by foreign direct investment (FDI), a look at this investment is useful. In 1996 alone,
nearly $42 billion of FDI flowed into China, and by the end of 1996, there were approximately
270,000 foreign-invested enterprises (FIE) in China. When these FIEs build sophisticated
manufacturing plants and facilities, they will almost always look for a foreign company that has
the necessary expertise to handle such a project.

According to statistics published in the *1996 China Statistical Yearbook,” FDI in the
construction industry in China in 1995 amounted to nearly $800 million, with slightly more than
half of this coming from Hong Kong, Macao and Taiwan. Assuming that FDI in the construction
industry continues to grow at a modest five percent a year, FDI investment alone could result in
nearly $5 billion worth of new investment.

Infrastructure investment is a key element of China’s Ninth Five-Year-Plan, with a focus

on the road, railway, port, power, oil and gas, and coal sectors. Based on an analysis of a number
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of estimates, some of which vary substantially, investment totals in key sectors during the 1996-

2000 plan period are as follows:

Power $60-100 billion
Rail $45-45 billion
Oil/Gas Prod. $35-45 billion
Roads $30-40 billion
Ports $10 billion
Airports $5 billion

Refinery Capacity $35-40 billion
If foreign expertise is needed for just five percent of these projects, $10.75-13.5 billion
worth of contracts could potentially be available to foreign companies. Foreign companies active

in this market agree that $2 to $3 billion a year of potential business is a reasonable estimate.

China’s Current Infrastructure Needs

China represents the world’s fastest growing economy, with further growth bottle-necked
at inadequate infrastructure. From ports to handle booming intemational trade to water treatment
facilities to deal with huge urban populations... airports, highways, railways, power stations,
telecommunications: you name it, China needs it. The Chinese infrastructure construction boom
i3 still in its early stages, and promises to keep booming for many years to come as the biggest
Asian economic "Dragon" of all comes of age.

Since the start of the Chinese economic reform in 1978, the rapid economic growth and
the increasing construction market in China have received worldwide attention. The cooperation
between the international and Chinese contractors have increased dramatically. According to an
Engineering News Record (ENR) report (August 28, 1995), the international construction market
continues to be hotly contested and the hottest spot is in the Asian region. Average annual
revenues of international contractors in Asia during the past three years was 41.67 billion dollars.
China, with its vast economy, is an important part of the Asian market. The ENR reports that 71
out of the top 225 intemnational construction companies already have branch offices in China.

To grasp the scale of China’s infrastructure demand, it is useful to consider the
development targets in the China’s Ninth Five-Year Plan (1996-2000). The plan calls for roughly
$500 billion to be invested in energy, transportation, telecommunications and the environment.
The planned infrastructure expenditures include: $84 billion in energy investment, to increase
China’s power generation capacity by 100,000 MW; $110 billion for transportation infrastructure

including roads, railways, waterways, ports and airports; and billions of dollars of investment in
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water supply and treatment facilities, telecommunications systems and other essential
infrastructure needed to push the PRC along the road to development.

The development of the construction industry has ambitious targets to meet by the year
2000. The main areas where construction is continuing to increase substantially in China are in
infrastructure, rural and urban housing, and tourism. Most of the key construction projects, which
involve infrastructure construction, are located either in the major cities along the eastern coast or
in the inland cities that are of importance to transport and resource development. Another
important kind of construction activity involves property development such as rural and urban
housing which was principally located in the Special Economic Zones, such as Shanghai, and is
now spreading into the coastal areas.

In the beginning of the Ninth-Five-Year-Plan (1996-2000), the Chinese government
designated the construction industry as a “pillar industry,” which means that the government will
invest substantial time and money supporting construction projects. According to the MOC, in
1996, investment in construction projects by the Chinese Government nationwide reached
approximately $120 billion. The Ninth-Five-Year-Plan includes plans for the construction of
approximately 230 new cities, and 500 market towns throughout China, all scheduled to be
completed by 2000. Quantifying construction investment and the subsequent need for
engineering and construction services in China is extremely difficult. Foreign companies,
Chinese construction officials and other Embassy sources agree that any attempt to meaningfully
quantify just how big this market is in dollar terms can only be an educated guess. In lieu of such

a guess, to give the reader an idea of market size, a handful of examples are illustrative.

Power Generation
HYDROELECTRIC STATIONS

Hydroelectricity will be one of the key areas of growth. Western private capital and
World Bank assistance are expected in the development. The largest currently operating station
is at Gezhouba on the Yangtze river, with a capacity of about 2700 MW. Flooding in 1991 gave
new impetus to the long debated and highly controversial plan to build the world's largest dam
and hydroelectric station at the scenic Three Gorges area of the Yangtze River. The scheme
would have a capacity of 17,000 MW of electricity and would bring large benefits in flood
control and navigation. Most of the hydro potential is located away from the main industrial
centers, necessitating heavy investment in transmission lines and systems. The published
estimate for China’s investment requirements in Water from 1995-2004 amounted to $101

billion. (World Bank, 1996, Infrastructure Development in East Asia and Pacific).
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NUCLEAR PLANTS

Developing nuclear energy is also prominent. The first nuclear power plant, using a
Chinese-designed 300 MW pressurized water reactor, at Qinshan in Zhejiang, was commissioned
in 1992. A second phase to add 1200 MW is planned. Construction of a similar reactor (a 900
MW plant, later to be doubled to 1800 MW) at Daya Bay in Guangdong province has been
completed. A further 2400 MW plant is also planned for Guangdong and assistance from western

companies is sought.

ENERGY DEVELOPMENT

Foreign investment has been sought to develop coal mining. Major investment is planned
which, together with imported plant and technology, is aimed to bring about the required
expansion in generating capacity. For example, an agreement for the planning and design of coal
projects was signed with Bechtel, a US based company. It required the contribution of US $600
million from Occidental and is now in operation at the Antaibao mine at Pingshuo in the
Shandong province. The published estimate for China’s investment requirements in Power from
1995-2004 amounted to $200 billion. The average annual energy growth rate, from 1980-1993, is
5.1%. (World Bank, 1996, Infrastructure Development in East Asia and Pacific).
Transport

The published estimate for China’s investment requirements in Transport from 1995-
2004 amounted to $302 billion. (World Bank, 1996, Infrastructure Development in East Asia and
Pacific).
RAILWAY AND ROADWAY

As far as railway transportation is concerned, extension, further electrification and double
tracking the system are all investment priorities. This include a new north-south link connecting
Beijing to Guangdong, bisecting the existing coastal (via Shanghai) and central (via Wuhan)
routes. Foreign technology and consulting services are sought for these projects. The growth in
border trade makes the expansion of rail lines an even more pressing issue and the improvement
in relations with Vietnam in recent years has led to reconstruction work on the rail link between
Hanoi and Nanning in the Guangdong province. Several major expressways, such as the
Guangzhou-Shenzhen-Zhuhai expressway, involving 240 kilometers of road with a bridge at the

mouth of the Zhujiang river, are under construction.
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PORTS AND AIRPORTS

Because of the major river systems that flow from west to east and north to south, traffic
in the past has been limited to these coastal routes. But as part of the modemization program,
China has an ambitious plan to link the five major waterways - the Yangtze, Pearl, Huai, Yellow
and Han rivers — which, in tumn, will be linked with the expansion of major ports. A major
investment program is under way to improve facilities at the principal coastal ports of
Qinhuangdao, Tianjin and Shanghai and new harbors for ocean-going vessels will be built in
various other coastal cities in anticipation of the opening of direct shipping links with Taiwan.
Besides the main airports in Beijing, Shanghai and Guangzhou, other major cities in the eastern
coastal areas and the inland, such as Tianjin, Urumqi, Kunming, Harbin are also expanding both

domestic and international airports.

Telecommunications

As part of the modernization drive, priority has also been given to expanding and
renovating the telecommunications system. The Chinese hope to replace urban crossbar
switching with stored program control systems in the near future. The Chinese government also
announced, in 1995, to end phone monopoly. Private investment has started setting up telephone
networks and to run services. The published estimate for China's investment requirements in
Telecommunications from 1995-2004 amounted to $141 billion. (World Bank, 1996,

Infrastructure Development in East Asia and Pacific).

Housing
HOTEL AND OFFICE BUILDINGS

At the end of the 1980’s, China started to develop its commercial real estate industry, and
at the same time private individuals were permitted to enter this industry. At the beginning of
1992, Deng Xiaoping made a speech during his tour of South China encouraging more daring
reform steps. As a consequence of this, increased expectations prevailed amongst domestic and
foreign investors, and the real estate industry expanded at increasing rates. The high growth was
forced to slow down in the fourth quarter of 1993 after the government announced a tighter
monetary policy. The annual grewth rate of investment in the industry in 1995 was announced as
125%. It is estimated that, in 1995, over one third of total foreign capital in China flowed into the
development of real estate, and in some areas, the proportion was higher (Chang 1997).

In addition to this rapid growing real estate industry, tourist arrivals have been increasing

greatly. China has opened more than 150 cities to overseas visitors. In 1995, there were 60
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million foreign tourists visiting China (The State Statistical Bureau of China 1996). International
standard hotels have sprung up in most major cities, many with foreign equity participant and
management. Furthermore, many foreign contractors have been involved in the interior
decoration for major hotels and restaurants because the general finishing work undertaken by the
Chinese cannot meet intenational standards.

Unlike most Western countries, commercial buildings are not very common in China.
Most foreign companies operating in China set up their offices in hotel rooms. Notwithstanding,
as China’s outside contacts grow and more people are coming to China for business, the need for
office space is increasing. Therefore, office buildings are also a major source of construction
projects for foreign contractors because these projects usually require advanced techniques which
the Chinese construction enterprises are not familiar with, such as construction of curtain walls

and structural steel frames.

RESIDENTIAL BUILDINGS

Construction of residential buildings for overseas Chinese and expatriates stationed in
China has also been a key area of the construction market in which foreign contractors have
penetrated. The housing shortage in China has been very serious, especially in urban areas. The
floor space per capita in urban area was only 4 square meters in 1996, and almost 25% of families
in urban areas have too few rooms (Department of the Environment 1997). Hence, people are
very eager to improve their living conditions. Moreover, some of their overseas relatives have
given monetary support in home purchasing. The Chinese Ministry of Construction (MOC)
officials report that China has spent approximately $25 billion annually on residential housing,
and will continue to do so at least through 2000. The Ministry also reports that three billion
square meters of new housing will be needed nationwide every year for at least the next five to

seven years.

Limitations of the Chinese Construction Enterprises
Though the Chinese government has gone a long way towards modernization and
reformation, the construction enterprises set up still have limitations within themselves. These
companies are not yet prepared to compete with other more established international companies
for the following reasons:
e Capital Shortage and Financial Difficulty — In 1994, the six largest Chinese
construction corporations only had a 210-million-dollar working capital average. In

comparison, the six largest Japanese corporations had 745 million, 3.5 times more
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(Miu 1996). This small working capital limits the Chinese companies’ ability tc take
on projects requiring large amounts of equity or moving capital.

e Backwardness of the Construction Consultation Industry — Few of the Chinese
construction companies have personnel that understands the standard, criterion and
relative knowledge well enough to compete with the foreign construction
consultation companies operating in China. The central point of market competition
is the competition of human resources. The training of this basic productive force is
critical to China's success. While China has made great progress in education since
1949, education in developed countries and developing countries have been going
forward faster than China. In 1991, China government just put in Rmb 9,452 million,
only 0.39% of its GNP. The full-time students in Chinese colleges and universities
totaled 2,047 million, only 17 college students out of every 10,000 people. In
comparison, American invested $164,000 million (2.9% of its GDP) in education in
the same year and they averaged 564 college students per 10,000 people. (Lu, 1995)
This is 33 times higher than that of China.

Also, after over twenty years of economic reforms, state-owned enterprises have reached

a crossroads. It is reported that many of the state firms are running into great difficulties, facing
financial losses and developing external debt. Case studies have shown that state construction
firms’ performance has been in stagnation. The number of state construction firms running into
losses increased to 1227 in the mid-1990, that is 22.8% of the total! This is compared to 131
firms in 1985. (MOC, 1991) It is apparent that the Chinese firms are still undergoing a crisis of
their own.

Finally, it should be noted that the MOC welcomes assistance from foreign firms. A
report published by the MOC entitled “Overview of the Construction Industry in China,” states
that foreign involvement in the Chinese construction industry is advantageous because:

e It is beneficial for acquiring capital from abroad ... for the sake of solving the

problem of capital insufficiency.

e It is beneficial for acquiring advanced management experience and technology to
train a new generation of management talents for the sake of spreading more rapidly
the international management experience so that the construction industry in China is
capable of getting abreast of the world.

e It is beneficial ... for enhancing China’s competitiveness on the international

construction market.
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Based on numerous interviews with Chinese construction and design institutes, it is
believed that these excerpts are an accurate representation of why China seeks foreign help in this
industry. More than forty-five years of a planned economy with little interaction with the outside
world, has left the Chinese engineering and construction sectors in dire need of modemn
technology, advanced design ideas, design hardware, software and critical expertise that takes
years to develop. Obtaining such expertise from foreign companies is a quick way for the

Chinese industry to rapidly increase its capabilities.

Entry into the Market

Many foreign firms are coming to China, seeing construction cranes on every corner, and
consequently looking for the best way to enter this market. They see that China requires extensive
cooperation from foreign investors and builders to both finance and construct much of the
planned infrastructure. The opportunities for international EPC firms in China’s infrastructure
development effort, in markets from power and water to transportation and telecoms, are
enormous.

However, before jumping in, foreign companies should carefully analyze and respond to
the question: “What can we offer that the local design institutes and construction enterprises
cannot?” Unlike some other developing countries where there is a real shortage of experienced
construction engineers, the Chinese enterprises have literally thousands of entities that can handle
almost any type of project. While the quality of the work may not be up to world standards, it is
sufficient for China’s needs, and it is considerably less expensive than services that are provided
by foreign firms.

Finding out what the foreign firm can do that a local firm cannot will be the key to entry
into the Chinese market. New management techniques may be one way. In this paper, one new
method of construction procurement, BOT, will be analyzed in terms of breaking into the market:

the problems and solutions for foreign firms.
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THE USE OF BOT IN CHINA

Governments have traditionally seen the provision of infrastructure services as their sole
responsibility. This has been true for governments in both market and central-command
economies. However, this paradigm is now changing in many industrialized countries. Many
governments in the industrialized nations have simply run out of capital to fund all necessary
infrastructure and are now forced by circumstances to look to the resources from private sector.
These governments are now using an innovative contracting method called Build-Operate-and-
Transfer (BOT) to attract private investment in large-scale infrastructure projects. Under a BOT
scheme, the government authorizes investors to finance and build a project, own and operate it for
a certain period, then transfer it to the government without capital charge. During the concession
period of a BOT project, the government granting the concession acts more like a facilitator and
customer than the traditional provider of that infrastructure facility.

As many governments in industrialized countries have already discovered, governments
in some developing countries in Asia Pacific including China and elsewhere are now finding their
ability to fund large-scale infrastructure projects increasingly diminished in the face of growing
demand. It is anticipated that this new type of contracting method will be imported and applied in
the near future to infrastructure projects of these developing countries. Power, transit and rail
projects of these countries have especially high potential for BOT schemes to develop into reality.
A 1995 study by the World Bank indicates that there is an increasing need for public-private
partnerships to develop a massive number of infrastructure projects in East Asian developing
economies (ENR 1995). The bank claims that over the next decade the developing nations will
need to invest between $1.2 trillion and $1.5 trillion, about 7% of Gross Domestic Product (GDP)
and a 2% increase over current investment levels, to sustain their phenomenal economic growth.
The public sector, the bank concludes, has neither the finances nor the managerial resources to
meet these needs.

According to the World Bank figures, nearly three-quarters of the world’s nations are
classified as developing countries (Beamish 1988). Examples of developing countries include
Brazil, Nigeria, Mexico, Vietnam, China, Malaysia, India and Thailand. Most of these
developing countries are undergoing massive economic development. Rapid economic growth in
these countries inevitably leads to a vast need for infrastructure such as power generation
projects, toll roads/bridges, urban rail systems, telecommunications, airports, water supply, etc.
Many of these infrastructure projects are financed through government borrowing and also
require large capital investment. Traditionally, infrastructure projects are financed through

government borrowing and/or direct expenditure which are then recovered through charges from

39



users of the facility. However, most governments in developing countries may face a limited
capital budget for infrastructure projects and the revenue generated from the existing
infrastructure may also be insufficient to fund the sustainable development of future infrastructure
projects. As the demand for infrastructure is far greater than the supply of funds available to
provide new infrastructure, these governments have to rely on the private sector’s participation in
order to accelerate the development program. Build-operate-transfer (BOT) is one of the most
popular approaches for temporary privatization of infrastructure. This is only for projects that are
sound. If the project could not raise funding for whatever reason, it would not likely be able to
attract the private sector’s participation. Until recently, BOT is one method that China had
refused to consider. Now, with the advocates of BOT brandishing it as the solution to China’s
infrastructure problems, China is forced to take a closer look at this method of construction

procurement.

Structure of BOT Infrastructure Projects

A BOT infrastructure project is typically based on a concession agreement between a
government (or a government agency) and a limited liability project company established by the
sponsor. Under the concession agreement, the project sponsor is required to design, build,
finance and operate the facility according to the stipulated performance for a specified concession
period. A< such, the sponsor is required to provide all funding and to undertake all risks
associated with the project. At the end of the concession period, the facility is transferred free of
charge and in good condition to the host government which may then choose either to grant a new
concession to the existing or new operator or to operate the facility itself.

The project risks in most developing countries are relatively high, although it may vary
from country to country. In those high risk countries, most BOT infrastructure projects would
require financial support from the host government either in terms of direct financial involvement
through equity or debt or indirectly through such mechanisms as resources supply contracts,
currency exchange guarantees and/or offtake contract (Schell 1995). Thus, a BOT project in

developing countries may have differences from those modeled in developed countries.

China’s Motivations

There are many reasons for the Chinese government to adopt the BOT approach for
development of its infrastructure projects:

e China’s economic system is based on public ownership. With a view to the important

role that the infrastructure plays in the national economy, the state has been being
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very cautious in the introduction of foreign money for infrastructure. The major
share of foreign capital had been limited to the investment of infrastructure. As BOT
project doesnt essentially involve the problem of ownership, and the rights of use
and operation will be transferred to the government in certain time, in this sense,
BOT can also be used to transfer the private capital to public ownership.

Like most other developing countries, China is facing high inflation and a heavy debt
burden. Demands upon governments for infrastructure far outstrip the willingness of
taxpayer to pay for them. This has compelled China to the private sector for
investments which in the past would have been public. Until recently, governments
have had to resist the demands or increase taxes, thereby courting unpopularity either
way. BOT provides a third option. The private sector is prepared to provide
infrastructure employing its own capital in return for the right to exploit the
completed facility for a sufficient period of time and on such terms that it can recoup
its costs and make a profit. In other words, the facility will be built privately in
return for a concession. The BOT approach minimizes the impact on the
government’s capital budget and can also enable the government to implement the
required infrastructure projects at a time when it could not itself provide the requisite
funds. Alternatively, it can leave the government free to use its financial resources
for other schemes which may be of less interest to the private sector. In this way,
governments are able to provide additional infrastructure that would not otherwise
have been affordable or to substitute private expenditure for budgeted spending
which could then be used for other purposes. Instead of taxpayers paying through
general taxation, they pay as users of the facility.

Both pragmatic and ideological forces in China agree that the state-led development
programs have simply not worked and, in fact, state-owned enterprises are often a
major cause of fiscal deficit. (Haley 1992) the BOT approach can introduce
increased efficiency from the private sector. The government can then try to tap the
activity and creativeness of the private sectors by means of BOT, improve efficiency
and productive forces by interest drive and settle the ubiquitous problems of the
inefficiency in the operation of infrastructure.

Private firms can be even more efficient than public entities to the extent that they are
better able to resist nefarious political interference. Government ownership almost
certainly blurs the line between the firm’s finances and the general budget.

Typically, firms getting budget subsidies have trouble maintaining quality operations
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when fiscal problems arise. Or governments may be tempted to dip into the firms’
treasuries in times of fiscal distress. The cost of this blurring of lines can be
measured by the rapid system expansion after privatization, when corporate finances
were freed from the public purse. With this separation, shareholders and debtors
have some confidence that the firm’s financial integrity will no longer be in danger.

¢ Where the infrastructure project is participated by multinational sponsors, China can
benefit from the technology transfer.

e Lastly, public works and public facilities could be shifted to the track of private-
ownership by means of BOT thereby accelerating the move towards a market

economy.

Project Sponsor’s Motivations

On the other hand, whether a project sponsor will participate in a BOT infrastructure
project primarily depends upon its anticipated financial return. From a sponsor's viewpoint, it
should be sufficiently high in consideration of two major factors; namely, the equity/debt
requirements and project risks. As most infrastructure projects typically involve a large amount
of capitals, a sponsor inevitably has to rely on borrowing from a lender. Without the lender's
support on financing, most projects would not likely be feasible. From a business point of view, a
sponsor would also look for low capital commitment and higher gearing in order to provide a
higher internal rate of return. Therefore, a sponsor would only participate in a BOT project if the
project itself could raise substantial amounts of funding.

In addition, a project sponsor would also look for a higher return for a higher risk project.
The project risk in a developing country such as China are relatively high. While some sponsors
may accept a high risk project due to its high return, the lender may not accept the same high risk.
In order to obtain the lender’s support, it is important that the overall project risk could be

reduced to an acceptable level by proper risk allocation among various participants.

The Concession
The purpose of the concession is:
e To provide the promoter with the prospect of a return on his investment.
e To ensure that the public receives the desired quality of facility and service.
e To establish and regulate the fee payable by users.
e To grant the right to build and operate the facility.

e To provide for the return of the facility at the expiry of the concession.
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During the concession period stipulated, the promoter has the obligation to build the
facility and to operate it to specified standards. He also has the right to exploit the facility and to
use the income from such exploitation to pay his capital and operating costs and to reward
investors.

Upon expiry of the concession period, the agreement generally provides that the tacility
is to be returned to the government free of charge and in good repair. For governments having no
wish to become the operator of such a facility, the expiry of the concession period will be the
opportunity to sell a further concession or to sell the facility outright, whether to the promoter or

others.

Revenue is Key

The key to the success of a BOT scheme is its revenue. Whether a scheme is “bankable”
depends on the confidence of banks and investors in the certainty of the revenue stream over a
lengthy period and its ability after operating costs to repay capital costs, loans, equity, and
interest. The amount of revenue will be governed by the concession and, generally, the demand
for the facility. There are three typical alternatives:

e User fees, such as tolls on roads or bridges. The level of fee is governed by the
concession with some form of indexation or other adjustment formula.

e Public/private partnerships, where the government is in effect the user. With prisons and
hospitals, the promoter is typically paid per cell or bed available provided that the facility
is operated and maintained at the required period.

e Off-take agreements, where the facility is provided for a single customer such as a power
or water utility. The contract will generally stipulate a guaranteed minimum payment
with payment per unit of power or water thereafter depending on demand.

Financing of BOT has followed the limited-recourse project finance model, which means
that before providing debt finance, lenders appraise a project's ability to generate cash flow rather
than the sponsor’s balance sheet. The key mechanisms for attracting private capital are the
underlying contracts and security agreements that identify a potentially secure revenue stream.
The financial structure, sources of financing, and terms of lending for projects depend primarily
on the risk and cash profiles of the project (Table 2).

The cash flows for BOT projects are contractually predetermined, often with government
backing. Though construction risk exists, the absence of market risk — and, hence, the relative
centainty of payment — means that BOTs can be financially attractive and structured with more

debt than full-utility concessions, whose cash flows may be less predictable. Also, construction
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risks can be mitigated when a discrete facility already generating cash flows is taken over for
expansion by the private sector. This was the case of the 20-year BOT contract in Johor,
Malaysia that covers responsibility for operating an existing treatment water plant and financing
its expansion. As a result of the attractive cash flow profile of the project, the state government's
strong commitment to privatization, and the availability of long-term local finance at reasonable
rates, financing for the $284 million project was raised in record time — three months after the
concession was signed.

Governments in developing countries have a vast need for infrastructure and have to rely
on the private sector' participation in order to accelerate their development program. However, it
would not likely be able to attract the private sector' participation in a BOT project if it could not
raise substantial amount of funding. Most lenders would normally not provide funding for high
risk projects. In order to reduce the overall project risk, all participants may have to share certain
degree of risks according to their anticipated return. A project financing stnicture can be used to
allocate the project risks among various participants.

The term ‘project finance' generally refers to the arrangement of debt and equity for the
construction of a specific revenue-generating facility in a capital-intensive venture (Tiong 1993).
Most BOT infrastructure projects are funded by the project financing methods, which may be
categorized as non-, limited or full recourse financing. A pure project financing provides no
recourse; if project revenues are insufficient to cover debt service, lenders have no claim against
the project sponsors beyond the assets of the project. There are no guarantees that loans can be
repaid, as the loan service depends on product price, sale volume and the generated cash flow.
Without cash flow, ioans cannot be requited, leaving the lenders holding the bag. This is
especially true for lenders in developing countries, nothing beats cash up front (Camevale 1988),

In .nany cases, the sponsor is required to provide certain limited recourse either in the
form of direct guarantees in the case of some specified defaults (e.g. non-completion) or by
entering into some approved agreements with other project participants such as resources supply
contract, offtake or commodity contract and/or operation and maintenance contract to minimize
the project risks.

In reality, many BOT infrastructure projects in developing countries are financed by full
recourse project financing. The sponsor is required to provide full guarantees and takes the full
project’s risks. The ultimate credit risk is that of the sponsor. Obviously, the sponsor would seek
to structure the project financing with as little recourse as possible to themselves, while providing
sufficient credit support through guarantees and undertakings to satisfy lenders that the project's
credit risk is acceptable (Schell 1995).
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In any project financing method, the project sponsor must demonstrate the financial and
technical feasibility of the project. In satisfying the financial feasibility, it must show that on the
basis of cash flow projections, sufficient cash will be generated by the project to pay for all
operating expenses, debt service, taxes, royalties and other expenses (with an ample cushion for
contingencies such as changes in exchange and interest rates, taxes, inflation and market demand)
and to leave sufficient surplus for the project company to meet its target for return on equity. In
respect of the technical feasibility, a lender commonly relies on a feasibility study put together by
independent experts. Some major banks have in-house technical experts who assess and monitor
the project as well. In all circumstances, the lender will require substantial capital contributions

by the sponsor to ensure a high degree of commitment to the project.

Equity and Debt

Project finance will be raised in the form of equity and debt. The retumn on equity
investment will depend on the success of the project. Interest payable on debt is fixed by
reference to a rate or formula.

Equity will be raised by the consortium members, who raise normally between 20 and
30% of the capital required. Equity may also be available from institutional investors, capital
markets or the increasing number of specialized infrastructure funds.

Debt will be raised by the promoter from commercial lenders, institutions, export credit
agencies and bilateral or multilateral agencies. It will often b divided between senior debt and
subordinated or “mezzanine” finance, the latter at higher interest for taking greater risk. This
lending will be non-recourse as far as the consortium members are concerned but limited recourse
in fact.

The lenders will take elaborate security over the assets and rights of the promoter,
primarily the rights under the concession itself including the land, the facility, the benefit of all
contracts and bonds, guarantees and policies all in order to secure control over the income stream
necessary to repay the loans.

Lenders to the project usually insist on “step-in” rights so that if termination for the
promoter’s fault becomes a possibility, the lenders may step in and take over the management of

the project so as to avert the disastrous consequences that would otherwise follow.
Major Sources of Financing

The major sources of finance for infrastructure projects in developing countries are

identified as follows:
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Commercial and Investment Banks ~ The commercial and investment banks usually
act as financial advisors and lenders. However, in many developing countries, the
political, legal, interest rate and currency risks are relatively high. Commercial and
investment banks are thus less enthusiastic in their support for infrastructure projects
unless the overall project risk can be reduced to an acceptable level,

Export Finance Bodies — National agencies such as the Export Credit Guarantce
Department (UK), CCFRCE (France), SACE (Italy), US Eximbank and Japan
Eximbank offer direct loans and loan guarantees at slightly concessionary rates.
Export credits may be available up to 85% of the equipment costs and for a term of
up to 15 years. For certain infrastructure projects (e.g. power generation), export
credits may constitute one of the most important sources of the overall financial
structure.

Contractors and Equipment Suppliers -- Some large international contractors and
equipment suppliers participate in project finance as a means of selling services and
equipment. Investment by a contractor or equipment supplier may be limited to the
services or equipment provided to a project (Beidleman 1991). Obviously, only those
contractors and equipment suppliers with strong financial capacity can provide
funding in such a way unless they can get export credits from their home country.
Multilateral Funding Institutions — Multilateral funding institutions like the Asian
Development Bank (ADB) and International Finance Corporation (IFC) offer loans,
loans guarantees and co-financing for various infrastructure projects in developing
countries. In addition, the World Bank also provides a guaranteed offshore debt
facility designed to allow those of a similar project in a country with low political
risk. This is known as the Expanded Co-financing Arrangement,

Stock Markets — Some well established companies can raise capitals in stock markets
for its infrastructure projects. The stock markets in most developing countries are yet
to be matured and therefore, offshore listing is important to attract foreign capitals.
Generally, investors are less enthusiastic in infrastructure-related shares in most
developing countries, many of which are trading well below its offer prices.

Bond Markets — Pension funds and institutional investors are particularly interested
in bonds. However, investors are also generally less enthusiastic about those
infrastructure bonds without backing by government guarantees. Even some

governments in developing countries may provide guarantees, how robust these
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guarantees may not be certain at all, particularly for those countries where their credit
ratings are low.

Among the various sources of finance as identified above, most project sponsors would
normally look for export credits for major plant and equipment and the remaining fund from
multilateral funding institutions first and then commercial and investment banks.

An innovative financing in the transportation sector recently emerged in the Zhuhai
Special Economic Zone, Guangdong Province, China. The Zhuhai Highway Corporation, Ltd.
(the Company) sold US$85 million of 10-year, 9.125% Senior Notes and US$115 million of
11.5%, 12-year Subordinated Notes in the Euromarket. The structure of the financing is similar
to a US municipal toll road revenue bond with features unique to circumstances in China. The
notes are primarily secured by annual usage fees paid by vehicle owners traveling on Company
roads, bridges and tunnels, and non-locally registered vehicles that pay a toll upon entering the
City (Vehicle Charges). The Company is also required to maintain a 1.25 net debt service
coverage ratio. There are annual usage fees and entry toll mandatory increases; quarterly debt
scrvice coverage ratio tests and increases in Vehicle Charges in the even the coverage ratio falls
below 1.25%; a Debt Service Support Agreement to insure the convertibility of Renminbi into US
dollars; a pledge of all outstanding shares of the Company as collateral; and a US$ Debt Service
Reserve. These features enabled the notes to secure an investment grade rating from both
Moodys and Standard and Poors. Another Eurobond financing for a toll road in the Beijing
metropolitan area was almost completed last year but was delayed because of a lack of central

govemnment approval.

Allocation of Risks in Project Finance

The considerable uncertainty regarding the asset value and the costs of rehabilitation and
expansion in the water sector indicates that the regulatory risks faced by lenders and investors can
be significant. Where the contractual and payment responsibility falls on financially weak
municipal governments rather than on sovereign governments, political and regulatory risks are
accentuated, and credit risks are created. Also, because water and sanitation projects rarely
generate foreign exchange, financing projects with foreign-currency-denominated debt exposes
lenders to foreign exchange risk — the risk that exchange rate depreciation may prevent the timely
repayment of hard currency debt. Consequently, finding long-term debt at reasonable interest
rates can be especially difficult for water and sanitation projects.

Project risks have been managed or mitigated in different ways. First, to address

sovereign risks, debt for privately financed water projects has tended to originate from
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commercial banks, export credit agencies (ECAs), and multilateral institutions (for example, the
IFC was a source of direct loans and syndicated lending in Buenos Aires) owing to their ability to
assess and mitigate these types of risks. Investors participating in capital markets are generally
not able to do this, although established sewer and water projects should soon be able to tap
capital markets. Second, lenders, as well as the government, gain comfort from the fact that
equity is provided by experienced operators.

Finally, third-party and sovereign government credit support has been used to address
municipal nonpayment risks. In Chihuahua and Puerto Vallarta, Mexico, credit enhancement
provided by the federal development bank BANOBRAS was instrumental in the successful
financing of two BOT wastewater treatment plants. Similarly, in the $800 million BOT project in
Izmit, Turkey, the weak credit position of the city required the Turkish government to stand
behind the local government’s obligation to purchase water from the private bulk water producing
company. And in Buenos Aires, thz government of Argentina’s guarantee to pay compensation if
the concession should be terminated early was the chief form of security for lenders.

Sound due diligence, effective incentives, and credit enhancements are not sufficient.
Ongoing mitigation of risk requires clear, predictable, and fair rules to secure long-term private
capital at reasonable rates. For BOT contracts, the rules governing private participation are
embedded in the concession agreement. This document acts as security for the significant
amounts of capital and effort that project developers and lenders put at risk. Consequently, the
credibility of this document — whether it can uphold the expectations of both parties — tums on the
ability of a country’s legal institutions to enforce contracts and arbitrate disputes fairly.

Successfully attracting and securing long-term private capital in developing countries’
water and sanitation sectors depends on the simultaneous development of a number of
institutions, including creditworthy local governments, independent regulatory agencies, and
deeper and broader local capital markets. Nevertheless, depending on the political and economic
realities facing a given water or sewage system, a variety of approaches are available to help it
become an operationally efficient and financially self-sustaining commercial enterprise.

A few broad conclusions can be drawn from the limited but growing number of projects
that have been structured with private capital:

e Govemnment political and financial commitment are essential;

® A contractual and regulatory structure that minimizes uncertainty and provides

flexibility in renegotiation and operational autonomy is required;

® Transparent competitive tendering is an important tool with which to generate

information on asset values, tariff levels, and qualified operators;
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e  Full-utility concessions and asset sales provide the broadest scope for operational and
financial improvements; and

e Where concessions and asset sales are not possible, utilities can be corporatized or
operations and management contracts awarded to improve services and revenue
streams in preparation for privatization.

Due to the relatively high risks in most developing countries, these governments may
have to share or accept certain risks inherent in a project in order to ensure its viability. Under
such circumstances, it may be necessary for them to provide certain subsidizations through such
mechanisms as a shareholder, as a financier, as a guarantors, as a resources supplier, as a product
offtaker, with protection from competition, or with guaranteed retumn on investor's equity
investment.

Nevertheless, in addition to the project sponsors and lenders, equipment suppliers,
contractors, operators, raw material suppliers and product purchaser may also have to accept risks
to a greater or lesser extent in order to participate in a project. The extent of the willingness of
any party to shoulder project risks will vary with the anticipated return it will receive. The
objective of a project financing structure is to allocate the project risks among various
participants, reflecting their strengths and risk-bearing abilities in the project and thus reducing
the overall project risk. The major types of risk associated with a BOT infrastructure project and
the possible mitigation measures are identified below:-

e Completion Risk, Cost Over-run Risk and Performance Risk — This is collectively
called as development or construction risk which is concerned with the possibility
that the project cannot be completed on time, within budget or to required standard
and performance, resulting in an additional development cost and/or loss of revenue.
These risks may be protected by a turnkey construction contract, in which a turnkey
contractor is wholly responsible for the design and construction of the facility at a
fixed price, within a specified completion date and according to the performance
specifications. The contractor is liable to pay liquidated damages for any late
completion. In addition, the contractor is also usually required to provide a surety
bond underwritten by a bank or insurance company for non-performance. Similarly,
separate equipment suppliers are also usually required to provide independent
warranties to guarantee the performance of their equipment.

e Operation and Maintenance Risk — This is concerned with the possibility that the
completed facility cannot be effectively operated and/or maintained to produce the

expected capacity, output or efficiency, leading to loss of revenue and/or increased
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operating cost. This risk may be minimized by an operation and maintenance contract
between the project company and an operating company, in which the facility
operator undertakes to achieve the required output.
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