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Abstract　 The histo ry and curr ent situation o f env ironmental issues in rapid economic

g row th r eg ions a re stated, with emphasis on Guangdong Province o f China and some South-

east Asia countries and reg ions. The methods and processes of env ironmental impact assess-

ment ( EIA ) emplo yed in th ese countries and reg ions a re intr oduced. The experience of EIA

studies conducted by th e Institute of Environmental Science, Zhong shan Univ er sity a re pre-

sented on the basis o f ov er 10 yea rs w o rk and resea rch in the EIA field. Pr oblems in EIA the-

or y and cur rent pra ctice are a lso discussed.

Keywords　 envir onmental impac t assessment, economic g row th and envir onmental issues,

Guangdong , Southeast Asia Reg ion

1　 Environmentnal Problems behind the High Growth of Economy

1. 1　 The economic growth and environmental problems in Guangdong province

Guangdong , the southern prov ince in China , has experienced rapid g row th in i ts e-

conmomy since the refo rm and opening up po licy was launched. From 1978 to 1993, the

average GDP g row th ra te of the province w as 13% . It hi t a reco rd o f 18. 24% from 1990

to 1993. M any companies from fo reign countries and Hong Kong , Macao and Taiw an in-

vested much capital in building up thei r manufacture plants. In 1993, the number of fo r-

eign capi tal enterprises accounted fo r 19. 25% of the to tal number of enterprises in the

province, and the output value accounted for 33. 21% . Of these enterprises, most are

labour-intensiv e type indust ries. Some o f them, such as tex tile dyeing , elect roplating ,

chemical engineering , food processing , heavy oil pow er plant and to y making , may cause

heavy po llution. Although these indust ries have been rest ricted o r even prohibi ted by

law s in the original countries or regions o f the investo rs, they a re still accepted in
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Guangdong. During the same period of time, the tow nship enterprises also mushroomed

in the province. M ost o f them a re manufacturing plants o f cement , ceramics, metal ma te-

rials, paper, food and househo ld elect rical appliances. In the meantime, large and regional

cent ral cities of the province focused on the development of basic and heavy chemical in-

dust ries, including transportation, energ y and pow er , raw ma terials, elect ronics, automo-

bi les, pet rochemistry , metal materials and shipbuilding , so as to suppo rt the rapid g row th

o f the manufacturing indust ries.

The high speed development of industries and urbanisa tion have caused serious en-

vironmental problems in Guangdong. In 1994, the quantity o f indust rial w astewa ter dis-

cha rg ed into public w aters wa s 1. 315× 10
9
m

3
, of which less than 50% was trea ted. The

quanti ty o f domestic wastew ater amounted to 2. 057× 109m3 , wi th mo re than 90% un-

treated. This has resulted in serious w ater pollution in rivers and estuaries near the

ci ties. The w ater in some reaches o f the polluted riv ers has appea red black co lour and

emitted of fensiv e odour. Because o f this, the so called “ quali ty-restricted w ater

shortag e” has happened in some ci ties.

Air pollution is also in cri tical si tuation in Guangdong. The indust rial exhaust ai r

amounts to 6. 5× 1011m
3 /a. Sulphur dioxide emitted amounts to 581. 4kt /a, while only an

amount o f 113. 3 kt is removed. The emission of sulphur dio xide has caused serious acid

rain problems in some areas o f the province: the f requency o f acid rain is 50% ; i t is esti-

ma ted tha t acid rain incurs an economic lose o f mo re than 2× 10
9　

yuan a year. Rapidly

increased automobiles exhaust larg e amount o f ni t rogen oxides, ca rbon monoxide and hy-

droca rbon. In large ci ties such as Gauang zhou and Shenzhen, the nit rog en oxides con-

tents have exceeded the env ironmental standard for the second class air qua li ty.

There are also noise pollution problems in the urban areas. Acco rding to statistics,

noise pol lution accounts for most of the complaints by the residents. So lid w aste is an-

o ther increasingly serious problem. At present , mo st ci ties are using simple landfi ll to

t reat solid w aste. This have caused sani tary problems and surface w ater po llution in ar-

eas near the si tes.

1. 2　 The economic growth and environmental problems in Hong Kong, Taiwan and

Southeast Asia countries

Hong Kong , Taiw an and Singapo re have enjo yed a high g row th period since the

middle o f 1960s wi th a GDP grow th rate between 8% and 13% . The average g row th

ra tes in 1970s and 1980s w ere 9. 2% and 8. 7% , respectiv ely. They sti ll maintained a

high g row th o f 6. 3% in 1991.

The economic boom in Thai land, Malay sia, Indonesia and the Philippines brought

an average grow th ra te o f 7. 9% in 1970s. It maintained a t the lev el o f 5. 4% in 1980s.

In 1991, i t w as 6. 5% .

The old economic st ructures in these regions w ere sing le-product economy. In 1952,

ag riculture accounted fo r 35. 7% of Taiw an′s economy , w hi le indust ry merely 17. 9% .

The economy o f Singapo re and Hong Kong w as concentrated on entrepo t t rade. Singa-

pore′s manufacturing indust ries only had a share of 9. 1% in the country′s GDP in 1960.
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The propo rtion of expo rted goods value of ent repot t rade to the Hong Kong-made prod-

ucts w as 7 3 in ea rly 1950s. During the recent 20 yea rs, they fi rst developed thei r light

and tex ti le indust ries and changed the economic st ructure. On the ba sis, they built up

thei r heavy and chemical indust ries as w ell as energy and pow er indust ries, tog ether w ith

por t, financial business and service t rade. New industries, such as elect ronic engineering

and computer, w ere also developed quickly. At present , thei r indust ries are experiencing

t ransition f rom a labour-intensiv e type to a tech nolog y-intensive one.

How ever, the env ironment in these areas has had a period o f serious pollution or is

stil l in cri tical situa tion. In Taiw an, 42. 3% of i ts 21 fi rst rank riv ers and 24 second rank

riv ers have medium o r heavy deg ree pollution, 57. 7% of them have slight o r light degree

pollution. Few of the riv ers a re sui table fo r drinking w ater sources. Of the 37 reserv oirs

on the island, 85% are po lluted in varying deg rees.

The coastal wa ters o f Hong Kong are underg oing heavy org anic pol lution. Up to

50% of the quanti ty o f w astewa ter discharged from the region is untrea ted at present.

40% of it is t rea ted wi th primary t reatment processes. And merely 10% of it meets the

requirements of eff luent standards. This has caused the ma rine biological pollution in the

w aters and high contents o f h eavy metals in the marine sediments.

Serious wa ter pollution also occurred in Singapo re during the period o f rapid indus-

triali sation and urbanisa tion of the country. In o rder to change the si tuation, a compre-

hensiv e plan fo r riv er pollution control and management was launched and ca rried out

f rom 1977 to 1987. The river quali ty w as recovered af ter 10 years o f hard w o rk.

The ai r quali ty in Taiwan still giv es no g rounds for optimism. M ore than 10 million

motor v ehicles are running on the crow ded roads o f the cities and exhausting la rg e

amount of carbon monoxide, hydrocarbon and ni t rogen oxides, while the indust rial a reas

a re emit ting larg e amount of suspended particles and dust. Acco rding to the data ob-

serv ed by Taiw an′s ai r quality monitoring stations, 80% of the cities have medium de-

g ree ai r po llution and 15% have heavy pol lution.

In Bangkok, Thailand and Manila , the Philippines, the contents of sulphur dioxide

and suspended particles in the atmosphere are 10 times higher than those in the Ameri-

can and Canadian cities. The air-born lead po llution in Bangkok has resul ted in high lead

concentra tion in the blood of i ts residents: it i s 4 times o f that in the blood of the Ameri-

can urban residents.

Solid w aste is anoth er big envi ronmental issue. In Taiw an, the annual amount of

solid w aste has hit 30 million tons. At present , most of i t is treated wi th landfi ll. Two

thi rd of the vi llages, tow ns and cities are faced w ith the problem o f w aste t rea tment:

there are few places for landfill si tes. In Hong Kong , the daily amount o f solid waste is

15 k t. Most o f i t is t reated wi th landfill, while a small pa rt ( 9% ) is incinerated. Like

Taiwan, Hong Kong is also faced w ith the problem of solid w aste t rea tment.

2　 Environmental Impact Assessment ( EIA) in Hong Kong and Thailand

2. 1　 The EIA process in Hong Kong
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The EIA process for a major development pro ject focuses on si ting, construction and

operational phases. The need fo r, and scope o f, th e process is determined by an initial

review. Fo rmal government administ rativ e procedures apply to public w o rk projects, and

provide for an envi ronmental review ( ER) by the Environmental Protection Depa rtment

( EPD) . The ER w ill result in the pro ject falling into one of the following ca teg o ries of

potential env ironmental impact: ( 1) minor o r neg lig ible impacts ( no need fo r special at-

tention to envi ronmental mat ters) ; ( 2) limi ted impacts( normally addressed in project de-

velopment through standard tech nical measures) ; ( 3) signi ficant impacts; or ( 4) serious

and complex impacts.

If a project falls into ei ther of the last tw o catego ries, formal EIA procedures a re in-

voked. If the prelimina ry design is no t available, an envi ronmental planning assessment

study is undertaken. If the prelimina ry design concept is available, either an env ironmen-

tal assessment ( EA) study ( for pro jects wi th impacts of limi ted scope o r complexi ty) o r

a full EIA study ( for the study of serious o r complex impacts) wi ll be required. The pro-

cedures va ry to meet the demands of each type of assessment.

These types of studies are usually conducted in tw o stag es. The initial ev alua tion i-

denti fies key issues which are then subject to detai led, quantitative evaluation. The de-

tai led study is typically based on prelimina ry design concepts fo r the development. Study

outputs normally include mitig ation methods to render the envi ronmental impacts ac-

ceptable. These methods may include: process design modification; envi ronmetnal protec-

tion and pollution control equipment o r sy stems; and pa rticular specifications and special

conditions o f cont ract.

2. 2　 The EIA process in Thailand

The EIA system in Thailand is established fo r reducing the adverse influence o r

damage o f a development project on the env ironment. It requires that the envi ronmental

impacts should be considered a t the ini tial, const ruction and operational stag es, and regu-

lar moni to ring should be conducted af ter the completion o f the project. Fo r those pro-

jects w hich an EIA study is required, a pro ject application, associated w ith an EIA re-

port , must be submit ted to the National Env ironment Commit tee Office in the preparato-

ry stag e to obtain the permit for starting the nex t stag e of the pro ject o f activi ties. The

report i s required to study the adverse inf luence on the env ironmental quality and to pro-

pose measures for i ts prevention and remedy.

The law s authorise the o fficials o f the Na tional Environment Commit tee Of fice to

examine the EIA repo rts and to issue the pro ject permi ts. If the pro ject application is ap-

proved by the Office, a permit is i ssued. Otherwise, i t is postponed until the applicant

submits a proposal to the Office wi th measures for the prevention and remedy of the en-

vironmental impacts.

The National Env ironment Committee has the righ t to authorise experts to conduct

an EIA study, and propose measures fo r the prevention and remedy of the adverse inf lu-

ence and submit a study repo rt.
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3　 The Substance of EIA

The Environmenta l Pro tection Law of China stipulates that a t tention must be given

to the prevention o f envi ronmental pollution and damage when siting , design, const ruc-

tion and production are ca rried out for an enterprise o r insti tution. A proposed project of

new const ruction, upg rade o r expansion must be associated wi th an EIA repor t. Only af-

ter the EIA repo rt is approved, can the design o f the pro ject start. Following the above

stipulation, the planning , economic and environmental management departments o f the

country have made EIA an impor tant part o f the feasibility study fo r al l development and

construction projects.

In line wi th the requirements of the related law s and o rdinances, EIA studies have

been conducted in Guangdong Province mainly fo r individual const ruction projects and

regional development pro jects w hi le taking account o f the regional characteristics. Since

1980, the Insti tute of Environmental Science of Zhong shan Univ ersi ty has car ried out a

number of EIA studies w hich include energy , transportaion, chemical engineering ,

pet ro leum , tex ti le and raw ma terial indust ries, w ater conservancy facili ties, ha rbours and

por ts, ag ricul ture and tourism.

An EIA repo rt should include the follow ing substance: ( 1) project analysis— The

name, cha racter, scale, techno logical process, and the w ay and quanti ty o f pollutants

discharg ed by the proposed pro ject are stated in this par t; ( 2) inv estig ation of the present

si tuation of the local natural and social envi ronment; ( 3) inv estigation and evaluation of

the present local env ironmental qua li ty; ( 4) analysis of main envi ronmenta l problems—

This is to find out the main env ironmental pollution problems and determine the focal

points fo r the assessment and the major targ ets fo r pro tection; ( 5) envi ronmental impact

assessment for the pro ject— The impacts of th e proposed pro ject on the atmosphere, w a-

ter, soil, sound and ecosystem are assessed in this part. For some pro jects, impact assess-

ment of social envi ronment , such as social economy , heal th, landscape and cultural and

histo rical relics, a re also required. Environmental impact assessment is to predict the po-

tential impacts of ma jo r pollution facto rs on the envi ronment , and to check whether the

envi ronmental quality meets the requirements o f the related standa rds af ter the back-

g round values are taken into account; ( 6) envi ronmental cost and benefit analy sis; ( 7)

pollution control and protection measures and a ssessment conclusions— Po llution contro l

and pro tection measures are suggested af ter the analysis and evaluation o f the majo r po l-

lution facto rs and thei r impacts. The assessment report i s concluded in terms of the envi-

ronmenta l feasibili ty o f the pro ject.

4　 Some Experience of EIA Practice

4. 1　 Siting and short EIA time requirement of the project

The const ruction si te of a pro ject is of ten determined by the ow ner and local gov-

ernment on the basis of the social economic benefit and engineering condi tions of the
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pro ject, wi thout suf ficiently analy sing and expounding the envi ronmental impacts. Some

pro jects will cause serious pollution, resul ting in the viola tion o f local envi ronmental

quality standards. Under these ci rcumstances, i t is necessary to consul t w ith the envi ron-

menta l management department, the ow ner and the design insti tute to increa se si te alter-

nativ es. The EIA insti tute then conducts assessment fo r each alternativ e respectiv ely ,

and recommends a best alternativ e. W e employed this method to the EIA study o f a

400kt t riple superphosphate plant in Yunfu ci ty , a 200kw pow er plant in Luoding ci ty

and a 200kw oil shale pow er plant in M aoming city, and th e results w ere good.

It is also v ery of ten that the ow ner and local g overnment require the EIA insti tute

to complete the EIA study wi thin a sho rt period of time to push the pro ject sta rting at

early time. This kind of requirement can be met when the project i s small , the pollution

facto rs a re few and the present envi ronmental quali ty data of the propo sed si te are avai l-

able. How ever, w hen the pro ject is larg e wi th complex pollution facto rs and poor envi-

ronmenta l quality surv ey data, it is necessary to conduct detail and systema tic field sur-

vey and monito ring befo re the EIA study starts. In this case, i t is impo rtant to keep con-

tact wi th the envi ronmental management department. On one hand, the basic w o rk of

EIA study is started as soon as possible. On the o ther hand, in o rder to make the project

application go smoothly, a prelimina ry EIA repor t i s submit ted to the government de-

partment concerned, o r the env ironmental management department identi fies tha t the

EIA study is in prog ress.

4. 2　 Project engineering analysis should be done by an institute having intimate knowl-

edge of the project

Project engineering analysis is an important fundamental pa rt o f an EIA study. It

provides the following info rmation: Is the techno logical pro cess adopted in the pro ject an

advanced and rational one? Does the pro ject ow ner provide the co rrect pollutant i tems

and the discharge quantity? The info rmation is essential fo r the prediction o f pollution

level and range caused by the pro ject, and for the suggestion of pollution control coun-

termeasures.

In China , insti tutes g ranted wi th EIA certi fica tes are f rom va rious t rades. It is di ffi-

cul t fo r an EIA institute to do project engineering analy sis w hen i t is no t fami lia r w ith

the project. For small and simple pro jects, the problem can solv ed by analog y and /o r by

consulting experts. Fo r larg e pro jects wi th complex technological processes, i t is neces-

sary to ent rust an institute which is familiar w ith the pro ject fo r the engineering analysis

so as to ensure the quali ty of the EIA study. Sor far, w e have employed this method to

the EIA studies fo r the Yunfu 400kt triple superphosphate plant, the Leizhou 50kt euca-

lyptus paper mill, the Nanhai pet rochemica l project , and the Taiwan Qimei engineering

plastic plant w hose EIA study is still in prog ress. Th e results a re sati sfied.

4. 3　 Pol icy co-ordination in EIA studies for large projects

Large pro jecs are usual ly rest ricted by various condi tions even by laws. Fo r exam-

ple, the Nanhai Pet rochemical Complex Pro ject, a joint venture of Shell and China Petro-

chemical Indust ry , selected a plant si te at the north bank of Daya Bay which is a aquatic
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resources protected zone in Guangdong Prov ince. Af ter the plant go es into operation, i t

is inevi table that considerable quanti ty of po llutants is discharg ed to the Bay , w hich is a-

gainst the regula tions fo r the aqua tic resources pro tected zone. Because the pro ject wil l

bring large economic and social benefi t to the region and the province, the concerned de-

partment o f the province decided to support the const ruction of the plant by loo sing the

rest rictions. They ag reed to giv e a discha rg e zone to the plant i f it s impact on the aquatic

resources in acceptable. In the EIA study , w e conducted detail inv estigation and simula-

tion. A conclusion based on sceientific resea rch w as obtained for the pollution lev el and

range of the discharge. With the EIA study resul ts, the Standing Commit tee of the

Guangdong Prov ince People′s Cong ress imposed higher standards fo r the plant′s dis-

cha rg e, and gave a discharge zone which may be bet ter for the Daya Bay′s aquatic re-

sources pro tection.

5　 Problems in EIA Practice

5. 1　 Unripe and imperfect theory and methodology of environmental benef it estimate

Env ironmental benefit analy sis is indispensable to an EIA study. In practice, how ev-

er, because the index and method o f estimate a re not determinate, the resul ts o f the anal-

y sis are lack of convincingness and operabili ty. Usual ly, i t is v ery dif ficul t to convert the

envi ronmental benefi t to moneta ry v alue in the envi ronmental inv estment and benefi t

analysis.

5. 2　 The indirect pollution of the project

Indirect pollution is a big issue in an EIA study. It i s usual tha t the pro ject i tsel f is

envi ronmentally acceptable, while it s products may cause pollution.

For example, a chemical plant producing detergents such as washing powder and

shampoo may be env ironmentally acceptable i f the pollutants discha rg ed from the pro-

duction processes are t rea ted. Its products, how ever, have considerable content of phos-

pho reted substance w hich may cause eutrophication problem when it is discharg ed w ith

domestic w astewa ter into public wa ter bodies. In developed countries, tough rest rictions

o f using pho spho reted brightening agent have been imposed on these kind o f plants to

prevent eut rophication. Under the pressure, they abandoned the production lines in thei r

countries and shif ted them to China. Thei r products are superio r to the same kind of

products made in China. Since China has no rest riction on the use o f phosphoreted

brightening agent, many plants invested by fo reign companies sta rted to produce phos-

pho reted detergents in larg e quantity. The sales o f this kind of products imply wa ter po l-

lution. Indi rect po llution resulting f rom the use of products should be taken into account

in EIA studies. To do so , related evalua tion standa rds must be set up.

5. 3　 Environmental impacts due to the economic promotion eff ect of the project

The ef fect of the propo sed pro ject to promoting the regional economic development

is usually neg lected in EIA studies. In some new development a reas, this ef fect is very

impo rtant. When an EIA study is conducted fo r such a project , a t tention should be paid
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to the fol lowing ma tters.

( 1) The downst ream and deep-processing indust ries brought along wi th the project

Some basic indust ries buli t up in a new development a rea prov ide many o ther indus-

tries w ith raw materials. The products o f pet ro chemical industries, for example, are raw

materials of chemical fibre, tex tile, fine chemical as w ell as mechanical indust ries. In o r-

der to reduce the t ranspo rt cost and lo se, these downst ream industries o f ten tend to set

up their plants nea r the raw ma terial supplier. Therefo re, when a basic industry project

is to set up, the EIA repo rt should consider the po tential pollution caused by the future

development of i ts dow nst ream indust ries.

( 2) The increase of basic faci li ties and popula tion brought along wi th the pro ject

Set ting up a pro ject in a new development a rea means to emplo y a certain number of

w o rkers, engineers and administrativ e personnel. For the convenience o f these people′s

life in the a rea, it i s necessary to complete the service facili ties for food, entertainment ,

shopping and housing. The employees of serv ice faci li ties also result in th e population in-

crease. This in turn causes the increase of the basic facili ties in terms of the scale and

number. The serv ice facili ties, such a s t ranspo rta tion, telecommunica tin, commerce,

schoo l and envi ronmental pro tection, will ev entually reach a lev el matching the scale of

the economic development in the area. Therefo re, the increase of popula tion and service

facilities should be taken into account in the EIA of an individual project.

5. 4　 The neglect of review and post audit of EIA

Experience and lessons can be obtained and lear nt f rom the review and post audit of

an EIA wo rk done in past. The feedback of rev iew provides informa tion w hich is useful

fo r the improvement o f EIA methods which lead to the improvement of the EIA quali ty.

The fo llowing issues should be further discussed fo r the review and post audi t of EIA.

( 1) The object of review and post audi t

A development a rea usually have a certain number of pro jects. Since EIA is ca rried

out fo r an individual project, i t is necessary to know i ts actual w eight of impact on the

envi ronment of the who le area af ter operation and to compare this wi th that in the EIA

report . On one hand, the theory and technique for EIA rev iew and po st audi t a re incom-

plete at present. Mo re ef fo rt should be done in this field. On the other hand, there wil l

be obst ruction from the rev iewed enterprise i f i t i s a heavy pollution one.

( 2) The conclusions o f review and post audi t

When the review reaches a conclusion that is significantly dif ferent from tha t o f the

EIA repo rt , i t i s easy to amend the contents of the repor t. For the envi ronmental man-

agement of the review ed enterprise, how ever , this change may raise many issues such as

the increase o r upg rade o r po llutant t rea tment faci li ties and the adujstment o r change of

the techno logical process.

( 3) The co st o f review and po st audit

The co st fo r review and post audi t is dif ferent f rom tha t for the pro ject′s EIA. The

pro ject ow ner wil l no t pay the who le expense incurred. It can even refuse to pay any-

thing for the review. From the view point of beneficia ries pay principle, i t i s suggested
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that the pro ject ow ner, the EIA review er and the env ironmental management o rganisa-

tion should sha re the expense, because each of them will be benefited f rom the resul ts of

review. Fo r the pro ject ow ner, i t has an oppo rtuni ty to have further understanding of en-

vironmental pollution caused by the enterprise, and this will help i t to improve the man-

agement of production and pollution control. Fo r the EIA review er, the feedback from

the rev iew is important informa tion for the improvement of EIA w o rk in the future.

With the review resul ts, the envi ronmenta l management o rg anisation can make adjust-

ment to the po llution contro l policy, so tha t it has mo re definite targ ets for management.
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经济发展迅速地区的环境问题和环境影响评价
—— 以广东省为例兼谈东南亚有关地区

汪晋三 　夏北成　李适宇　陈炳禄　覃有钧

摘　要　综合论述了广东省与东南亚有关地区的经济高速发展所引起的环境问

题 ,并介绍了一些国家和地区的环境影响评价方法与实施程序 . 在此基础上 ,着

重介绍了中山大学环境科学研究所十多年来在广东省从事环境影响评价工作的

体会和经验 , 并就当前环境影响评价的理论和实践中发现的一些存在问题提出

了探讨性意见和建议 .

关键词　环境影响评价 , 经济发展与环境问题 , 广东省 , 东南亚地区
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