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Introduction to This Special Issue on Hong Kong:
A Context of Unprecedented Change

Bill Barron and Megan Reilly

As of 1 July 1997 British rule of Hong Kong comes
to an end with the creation of the Hong Kong Special
Administrative Region (HKSAR) of the People’s
Republic of China. With the transition, this largely
autonomous metropolitan area of 1,000 square
kilometres and 6.5 million people will undergo a
sort of change unprecedented in world history.
Henceforth, the broad context in which Hong Kong
operates will ultimately be set by the government of
China in Beijing, rather than by Britain’s Parliament
in London. Yet, except for foreign affairs and
defence, as is set out in the ‘Basic Law’, the
HKSAR'’s mini-constitution, Hong Kong will enjoy
a high level of autonomy, and will maintain its
economic and social systems, its currency, and
separate identity in international forums within the
formula of ‘One Country, Two Systems’.
Environmental management, like other aspects
of local social, economic and political decision mak-
ing, is to remain a matter of choices to be made by
the people and government of Hong Kong itself. In
that sense, the HKSAR is to retain much of the
essential features of a separate identify and autonomy
which have contributed to its success and promi-
nence on the world stage. Yet, the fundamental natare
of the transition and the absence of precedents in-
evitably leads to uncertainties and a perhaps
unavoidable tendency to view the longer term with
anxiety. Hence, while the articles in this Special Is-
sue describe the legacy of environmental successes
and failings to be passed on to the SAR, and outline
prospects for the future, it is evident that such pros-
pects will be fostered or altered by the way the
transition plays out in the coming months and years.
In certain respects Hong Kong historically has
operated much like a classical ‘city-state’ with a
single administration, rather than overlapping mu-
nicipal, provincial and national ones. It has always
had a clear sense of the closeness of its borders.
Unlike most modern metropolitan centres in which

political boundaries often mean less than the rela-
tionships which extend well beyond them, the
‘borders’ around Hong Kong, never more than about
30 kilometres from any point, have historically re-
flected abrupt social and economic discontinuities.
It is perhaps this geo-political fact as much as any
other which has fostered a strong sense of local iden-
tity and distinctiveness, particularly among the
generations born in Hong Kong. The population is
about 98% ethnic Chinese, but many are citizens of
other countries and virtually all Hong Kong people
have spent much of their lives within political and
economic systems strikingly different from those pre-
vailing in mainland China. While it is widely
recognized that over time this sense of separateness
will diminish, the prospect of Hong Kong people
undergoing a rapid assimilation into Mainland life-
styles carries with it considerable anxiety.

With its per capita income now significantly
higher than Britain’s and manyfold that of the
wealthiest parts of mainland China, and its status as
the world’s eighth largest trading entity, Hong Kong
is an extraordinary success story. This success is
built on a dynamic and flexible economy, driven by
a largely Chinese entrepreneurial group, operating
within a British colonial context based on the rule
of law, relatively effective checks on corruption, and
considerable freedom from governmental interference
in economic and other spheres of activity. Indeed,
Hong Kong is regularly assessed as the freest
economy in the world.

Although widespread participation in the politi-
cal process was very late in coming to Hong Kong,
the enthusiasm with which recent opportunities were
embraced suggests that Hong Kong people share
many of the values and expectations of economic
peers in Europe and North America. The call for
even wider participation in decision making has been
evident in the field of environmental management
as much as in any other.
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Yet, it should be stressed that while Hong Kong
has long been separate politically from mainland
China, it has never really been isolated from it eco-
nomically or socially. The earliest and most recent
economic successes have been grounded in Hong
Kong's role as the major port for the China trade.
With the Communist revolution came the closing of
the border and the severing of most commercial ties.
This also led to massive migration to Hong Kong,
not only from adjacent Guangdong Province but from
Shanghai and other areas in northern China. With
uncommon success these migrants were absorbed
and the economy shifted to manufacturing until main-
land China opened its doors decades later. Since the
early 1980s, Hong Kong has served as the trans-
shipment point for much of China’s international
trade, and a large share of China’s exports have
been produced in factories established with Hong
Kong investment and management.

The social connections between Hong Kong and
the Mainland are even more fundamental. Most Hong
Kong people are first, second or third generation
mainland immigrants, and, with the traditionally
strong Chinese family ties, continuing links with
families across the border are common. As in Chi-
nese communities everywhere, those in Hong Kong
take pride in the antiquity of Chinese history and
the enduring values of the culture. Most Hong Kong
families may have sought refuge in this part of China
colonized by foreigners, but the very existence of
such a colony is something about which there tends
to be, at the least, ambivalence. Indeed, there is con-
siderable pride simply in the fact that the colonial
era in this part of China is coming to a close.

Concerns about Hong Kong's future do not spring
regret about the sunset of the colonial era. Rather, they
stem from apprehensiveness about the ways in which
the SAR government will develop its own approaches
to such matters as the rule of law, the form and extent
of participation in governmental decision making, and
the breadth of freedom of expression.

In sum, Hong Kong has always been closely
linked with mainland China and is basically a largely
‘Chinese’ place. Yet, in certain important respects,
it more closely resembles its economic peers else-
where in the world. The significance and promise of
the transition and the tensions and uncertainties which
arise from it stem from the very identity of Hong
Kong and its evolving relationship with the rest of
China, as well as with Hong Kong’s own economic
counterparts in the post-industrialized world.

Asian Journal of Environmental Management

On the eve of the transition, with so many
changes looming ahead, the environment clearly is
not the paramount concern for most Hong Kong peo-
ple. Nonetheless, over the past decade environmental
concerns have risen markedly as the economic well-
being of the population has grown ever further out
of line with the level of environmental quality on
which a good standard of living and basic human
health depends. In contrast to what many people
from abroad may envision, only about 15% of the
land area of Hong Kong is built-up, and about 40%
of the land is in protected country parks. The rugged
terrain is the primary explanation for this pattern of
development, giving rise to areas with some of the
highest population densities in the world very close
to extensive and relatively wild green areas. The
combined effects of the extensive park system and
the spreading of development along the shorelines
of this harbour city mean that in contrast to those in
other megacities. Hong Kong people can relatively
quickly escape the concrete jungle. In short, there is
much environmental amenity to protect.

Environmental pressures, already great, are
likely to get much worse in the future as Hong Kong
seeks to accommodate the projected additional one
to two million people within the coming decade or
so. Hong Kong people will need to make a number
of difficult choices in the years ahead about the way
the HKSAR will develop. While average income is
among the highest in the world, industrial re-loca-
tions from Hong Kong to the Shenzhen Special
Economic Zone just across the boundary have meant
a declining job market for less skilled workers within
Hong Kong itself. In comparison with the rest of
China and most of its regional neighbours, Hong
Kong is well endowed with the financial resources
to make its environment safe and healthy, so the
choices here are quite real. The quality of life for
Hong Kong people in the coming years will depend
on the achievements and omissions in respect to
sound environmental management, just as it will on
events in the economic and political arenas.

It is against this backdrop that the Editors in-
vited academics, representatives of environmental
advocacy organizations, members of the business
community, Hong Kong government officials and
other commentators to contribute their views on the
state of the Hong Kong environment on the eve of
the transition — and their thoughts on its prospects
for the future. The invited contributors were asked
for an assessment of where Hong Kong stands with
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regard to the management of the environment, in
general and in particular. What is evident in the
submissions is that the contributors generally view
Hong Kong as a place which truly ‘works’, with an
impressive built environment, a world class infra-
structure and a natural setting that is not only visually
spectacular but also ecologically impressive. Yet,
Hong Kong is also a place where the quality of the
environment is declining dramatically.

It is a place where incomes continue to rise
sharply, while chronic air pollution not only clouds
the horizon but also increasingly becomes a serious
health concern. It is a place where some of the larg-
est and most modern port and airport infrastructure
in the world is under construction and planned, and
yet water pollution from untreated sewage, the con-
tinued discharge of industrial effluent, and massive
reclamation are damaging the marine environment
to an alarming degree. Even remote beaches are of-
ten unsafe for bathing, and eating local seafood can
pose risks. Outings to the countryside are a local
passion; the existing country parks are well appreci-
ated. Yet, much of the land within the country park
system is so designated because the steeply sloped
landscape renders them otherwise unusable. Pros-
pects for expanding the country park system to
include a wider range of terrain and ecologically
richer habitats remain unclear. Meanwhile, large
tracts of former farmland and undeveloped land are
being blighted by haphazard and poorly designed
development, which wipes out ecologically sensi-
tive areas and often increases the risk of floods.
With a projected population increase of about 25%
over the next two decades, the widespread loss of
unprotected natural areas represents a potentially
great cost to the next generation of Hong Kong peo-
ple, who will find it much more difficult to escape
for the density and hectic pace of the city.

While environmental protection in Hong Kong
began in the 1980s as a largely government-initiated
activity, it has gradually evolved, along with the
political process in Hong Kong generally, to be-
come more participatory. Today, citizen groups, the
press, members of the Legislative Council, local gov-
ernment officials, chambers of commerce, and others
regularly comment on the actions (or inactions) of
the executive agencies such as the Environmental
Protection Department, the Planning Department or
the Transport Branch.

IN THIS ISSUE

Visions for the Physical Transformation of
Hong Kong

Hong Kong is presently engaged in massive recla-
mation of its harbour to provide more land in the core
urban area for infrastructure and building. In addi-
tion, much larger reclamations are envisioned as part
of a planned four-fold increase in the capacity of what
is already the world’s busiest container port. .

The first two papers deal with the basic issue of
what constitutes adequate and appropriate planning
to accommodate the pressures for continued demo-
graphic and economic expansion, in light of the
already damaged environment and the potential for
it to become far worse. In their paper “The Environ-
mental Dimension of the Territorial Development
Strategy Review’, E.G. Pryor and Teresa Chu of the
Planning Department see Hong Kong as the future
service centre for southern China, and explain the
associated infrastructure developments underway, in-
cluding the new airport, and the planned port
facilities, as well as proposed further reclamation in
the inner harbour area.

Perhaps the most striking point they make is
that in choosing between two options for develop-
ment until the year 2011 — one which would have
been biased towards development of the less-popu-
lated areas in the New Territories and the other which
would rely on filling in a significant portion of Hong
Kong’s inner Victoria Harbour — the decision was
made on the basis that the latter option could be
realized in ten years, whereas the former would take
fifteen. The fact that Hong Kong is basing its most
wide-ranging development decisions on a matter of
five years indicates the extreme nature of the cur-
rent pressure to provide housing and infrastructure
for the rapidly increasing population.

With regard to the importance of environmental
considerations in the planning process and with re-
spect to participatory decision-making, Pryor and
Chu note that,

whilst the TDSR (Territorial Development Strategy
Review) has taken account of a broad spectrum of
objectives, a significant area of concern that has
surfaced from the public consultation process is the
extent to which environmental considerations have
prevailed in the strategy formulation and, of course,
the impacts which any finally adopted strategy will
have on the kind of place Hong Kong may become.
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Yet, they also note that,

there is no turning away from the economic, social,
and environmental pressures that Hong Kong will
have to face in future, given that many such pres-
sures arise from external circumstances.

While arguing that the current planning process
has been as sensitive to environmental concerns as it
could be, they note that it is clearly not adequate to
cope with the types of massive changes which Hong
Kong is undergoing. In the near future Hong Kong
must develop a more robust strategic development
framework that provides a long-term view of the
planning process, but also gets things done effectively
within a shorter time. If the planning process does not
rapidly evolve to meet this challenge, air pollution —
already bad — is expected to deteriorate, noise lev-
els will widely exceed guidelines, the sewerage
infrastructure will be overloaded, solid waste disposal
will be a major on-going problem, and the local ecol-
ogy will face the threat of pervasive damage.

In her paper ‘A Vision for Hong Kong’s Future
With Regard to Land Use: Sustainable Urban Liv-
ing in the 21st Century’, the Hon. Christine Loh,
Legislative Councillor, outlines a vision for Hong
Kong’s future focusing on land use. While highlight-
ing many of the same development pressures cited
by Pryor and Chu, particularly the need to accom-
modate increases in population, Loh strongly opposes
the plans laid out in the Territorial Development
Strategy Review that involve large-scale reclamation.
She believes reclamation to be only a short-term and
partial solution, and one which would be unneces-
sary if greater attention were given to intensifying
land use in the currently low density and poorly
planned areas of the northwestern New Territories.

She faults the planning process, arguing that it
tends to favour solutions favouring bureaucratic con-
venience and enhancement of government revenue,
at the expense of adequately addressing Hong Kong’s
serious population and development pressures. She
notes,

in view of the Hong Kong Government’s own rea-
sons for the relative advantages/disadvantages of
the two development options, it is hard to see that
the New Territories-biased option was ever seri-
ously considered.

She faults unilinear decision making and the
lack of an independent statutory planning body, and

Asian Journal of Environmental Management

notes the ‘unusually loud, public and united opposi-
tion’ with which the government’s plans for massive
reclamation of Victoria Harbour were received. More
broadly, Loh outlines a deeper vision for Hong Kong,
one that forecasts a future of ‘more than roof and
rice’. Hong Kong has the resources ‘to be a proud
home of human civilisation, offering opportunities
for economic, social, political, educational, cultural
as well as environmental excellence’, she explains.
While its population in the past consisted largely of
refugees striving for basic subsistence, and planners
at the time did a good job a meeting that challenge,
Hong Kong in the 1990s expects something more
from its planners. She concludes that,

it is irresponsible for the Hong Kong Government
to push ahead [with its reclamation-based plans] as
it has neither determined the health effects its plans
would have on Hong Kong people nor the loss of
biodiversity and what effects that might have.

She calls for a new sort of planning process, to
further the prospect of a sustainable and prosperous
Hong Kong.

Hong Kong Has a Natural Environment?

As noted above, many readers from outside Hong
Kong, even those who have made short visits to the
territory, may be surprised to learn that ‘jungles’ in
Hong Kong are not always concrete. Cho Nam Ng
of City University details sub-tropical Hong Kong's
impressive biodiversity. He lists endemic species of
reptiles and plants, and the number of rare and en-
dangered species of birds that live or winter in Hong
Kong, particularly in the Mai Po Marshes and Inner
Deep Bay area, which is internationally recognized
as a ‘Wetland of International Importance Especially
as Waterfow] Habitat” under the 1995 Ramsar Con-
vention.

Ng’s paper highlights the significant wild side
of Hong Kong, and delves into the existing adminis-
trative mechanism for its protection, arguing that
the country park system, while wide-reaching, is in-
sufficient to the task of protecting enough of Hong
Kong’s natural environment. His description of one
ecologically impressive area which falls outside gov-
ernment protection, the high mountain valley of Sha
Lo Tung, serves as an indication of the challenges
posed to Hong Kong planners and developers, in
maintaining the green face of Hong Kong, and ena-
bling it to co-exist with the rapidly increasing human
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population. While the valley has impressive
biodiversity and is attractive to hikers and other na-
ture enthusiasts, and is under threat of full-scale
development, the government has so far been un-
willing to incorporate this area and others like it
into the country park system. It is in areas such as
Sha Lo Tung that much of Hong Kong’s remaining
wildlife live, and it is these very areas that are now
a prime target for private developers.

The Wages of Affluence

As the population of Hong Kong has prospered and
multiplied, so has its solid waste. Gordon Ng of
ERM Consultants Ltd., describes the significant con-
straints on Hong Kong’s ability to dispose of its
waste, including landfill space that is projected to
run out in ten to fifteen years. These constraints
have been heightened by the decision of Hong
Kong’s most popular waste destination, China, to
cease waste imports. ‘For example, from January to
July 1996, about 98% of the 132,000 tonnes of re-
covered plastic wastes and 86% of the 260,000 tonnes
of waste paper exported from Hong Kong were des-
tined for China.” After the new PRC law takes effect,
Hong Kong will face even greater challenges in
cleaning up the residues of its own affluence. Ng
concludes by detailing the new, non-traditional ap-
proaches to Municipal Solid Waste Management,
which promotes the government’s partnership with
community and environmental groups, the media and
local schools, in order to engage the community in
the important task of reducing, recycling, and prop-
erly disposing of its solid waste.

Some Assessment Tools

In the effort to move Hong Kong towards sustain-
able development, several internationally recognized
environmental tools have been introduced. One of
these, Strategic Environmental Assessment, other-
wise known as Environmental Impact Assessment
(EIA) which, as K.C. Lam of the Chinese university
of Hong Kong and A.L. Brown of Griffith Univer-
sity Australia explain, has been employed in Hong
Kong with some success. Another tool is
sustainability indicators. A team from the Univer-
sity of Hong Kong describes their approach to
developing these indicators for the media of air, wa-
ter, and waste.

K.C. Lam and A.L. Brown begin their piece

with a description of Hong Kong’s staggering cur-
rent developments — including a new airport with
accompanying suspension bridge, railway and ex-
pressway; a number of truly massive reclamation
projects; six new container ports; three marine bor-
row areas; six public road systems; one major waste
incinerator; seven landfill projects; five refuse trans-
fer stations; a major sewage collection and treatment
scheme; five public housing developments and nu-
merous private development and redevelopment
projects, and a partridge in a pear tree. All of these
developments should be subject to an EIA.

Lam and Brown detail the evolution of EIA in
Hong Kong, in a process shaped to meet the specific
circurnstances of Hong Kong’s city-state method of
government, and its rapid pace of development. They
emphasize that the continued success of EIA in Hong
Kong will be based significantly on the profession-
alism of the civil servants charged with the duty of
employing an EIA and acting on its findings. They
expect that if public participation in government con-
tinues to increase, the EIA system will have to evolve
to reflect a greater variety of stakeholders in the
development decision-making process. Hong Kong’s
use of EIA is particularly effective and efficient,
they argue, due to its concentration on design and
mitigation — on getting the project right, rather than
simply compiling a satisfactory document and fail-
ing to act on its findings. They conclude that the
movement away from using EIA as a regulatory de-
vice and towards its employment as a planning tool
at the most fundamental level of the process is a
good one, and one which offers constructive lessons
for Hong Kong’s neighbours in the Asia Pacific re-
gion.

Jinhua Liu, Nicola Atkinson and Carlene Van
Toen describe progress on their work ‘to extend and
refine the concept of sustainability from one of broad
aspirations to one of specific measures of success or
failure’. Basically, the approach is one of identifying
such things as the quality of the air people breath
day in and day out. If the air is unhealthy and is
likely to remain so, then Hong Kong is clearly not
on a sustainable development path and specific
solutions must be considered. More generally, the
authors of this paper and other project team members
are identifying a variety of measurable signs of
environmental chronic problems that significantly
affect the health and well-being of Hong Kong
people, and the larger environment on which we all
depend. Once selected data will be collected for the
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chosen indicators of air, water, land and cross-border
issues. Projections will be made to determine whether
or not Hong Kong is on a sustainable development
path in regard to each particular area.

Environmental Report Cards

This issue includes an assessment of the current state
of Hong Kong’s environment with two ‘report cards’,
the first from the Director of the Environmental
Protection Department, Robert Law, and the second
from Mei Ng and Lisa Hopkinson of Friends of the
Earth Hong Kong. Robert Law outlines the history
of environmental protection in Hong Kong, from its
institutional beginnings in the Environmental
Protection Agency in the early 1980s, through the
past decade of progress under the Environmental
Protection Department. In just a decade Hong Kong
has established Air Quality and Marine Quality
Objectives, introduced environmental impact
assessments, and succeeded in imposing restrictions
on noise.

He lists the evolution of resources applied to
environmental protection in Hong Kong, noting that
the present EPD staff numbers 1600, and is charged
with an array of duties. He highlights past achieve-
ments in restricting fuel, intervening in the planning
process, protecting schools from noise, and provid-
ing environmental infrastructure. He also details the
current challenges, noting that:

. . . arguably, Hong Kong’s most pressing environ-
mental problem is once again air pollution. This is
frustrating for us, as a number of years ago we felt
we had a good grip on this . . . Unfortunately, we
did not reckon with the incredible growth in motor
vehicle numbers,’ [or the] contribution of dust emis-
sions from the numerous construction sites in Hong
Kong and also from vehicle and industrial emis-
sions from neighbouring China.

He explains how an initiative to combat vehicle
emissions by phasing out the use of diesel fuel was
defeated by local opposition. Law adds that Hong
Kong faces ‘ever growing mountains of waste’, and
concludes that Hong Kong must concentrate its ef-
forts today on moving towards sustainable
development, within the context of the Pearl River
Delta region, ‘if we are to avoid major problems in
the future’.

As Ng and Hopkinson note, the EPD ‘has intro-
duced a staggering number of environmental laws,

Asian Journal of Environmental Management

policies and programmes’. Yet they argue that the
environmental consequences of Hong Kong’s rapid
economic development nonetheless have been dire,
leaving Hong Kong with *a first-world economy with
a third-world environment’. And with the current
development plans outlined above by Pryor and Chu
and by Loh, environmental quality is projected to
decrease substantially in the future.

Ng and Hopkinson offer a comprehensive and
systematic assessment of the current state of Hong
Kong's environment. They agree with Law that ‘if
there is one area in which Hong Kong is really fail-
ing it is with the control of air pollution’, and offer
their own assessment of the failure of the diesel-to-
petrol fuel switch proposal. They further emphasize
Hong Kong's problems with regard to road traffic,
and argue that the traffic consequences of Hong
Kong’s further development as a hub port for south
China have not been taken into account in develop-
ment decisions.

As regards the marine waters which nearly sur-
round Hong Kong, they note ‘it is to Hong Kong’s
shame that we have no comprehensive sewage treat-
ment’, and note that the increasingly threatened status
of the Chinese White Dolphin, the mascot for the
1997 transition, highlights Hong Kong’s widespread
disregard for marine conservation. Ng and Hopkinson
also detail Hong Kong’s problems with regard to
waste and energy and the threats posed to its ecol-
ogy by rapid and wide scale development.

Yet, they conclude that with all these challenges,
‘there are positive signs’ for the future, as Hong
Kong’s environmental thinking has come a long way
in the seven years since the government’s first policy
statement on the environment was published. The
previous

emphasis on the more elementary infrastructure and
pollution clean-up has been replaced with a more
enlightened approach, including discussion of
sustainability indicators, green accounting, and pro-
posals for a study on sustainable development.

Nonetheless, they say, ‘the engine of growth
continues,” and Hong Kong people will have to make
it clear that environmental protection should be high
on the government’s agenda. As they conclude:

Decision makers in government and the private sec-
tor should grasp the opportunity to become a little
green dragon, and a true example of good environ-
mental management in Asia.
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Hong Kong on the International Scene

We wrap up the articles section of this Special Issue
with a brief piece from W. K. Chan, Secretary Gen-
eral of the Hong Kong Coalition of Service
Industries, on Hong Kong’s future status in the in-
ternational environmental community. Chan
highlights the potentials and limits of the ‘One Coun-
try, Two Systems’ approach under which Hong Kong
will make the transition to Chinese sovereignty. He
stresses that while Hong Kong has had a minimal
‘official’ presence in global environmental forums
in the past, its participation in the future will be
based in no small part on the international commu-
nity’s recognition of its unique position as a
non-sovereign territory. While Hong Kong will re-
tain its current membership in many international
organizations, its ability to serve as a proactive mem-
ber will depend on the evolution of the recognition
of the role of autonomy versus sovereignty in such
organizations, and on the awareness of the interna-
tional community of the unique circumstances of
modern-day Hong Kong.

INSTITUTIONAL PROFILES: THE BUSINESS
SECTOR AND PRIVATE VOLUNTARY
ORGANIZATIONS

One of the truly special features of Hong Kong is its
sense of identity. Perhaps as much as anywhere in
the world, significant segments of the business
community in Hong Kong take an active role in
sponsoring environmental initiatives, in critiquing

the government’s environmental policies (or lack of
them), and in making specific proposals for
improving the environment. In this issue three
separate business sector groups are profiled: the Hong
Kong General Chamber of Commerce’s Environment
Committee, the American Chamber of Commerce’s
Environment Subcommittee, and the Private Sector
Committee on the Environment. The interests and
activities laid out in these institutional profiles
provide a telling picture of how these parts of the
business community view the proper role of business
in promoting environmental quality. Expressing the
common sense characteristic of Hong Kong people,
one commentator from the business community
recently noted, ‘we all breathe the air’.

Hong Kong also has a number of active commu-
nity-based voluntary organizations. The three profiled
here suggest the variety and depth of their approach
and topical concerns. The Conservancy Association is
a grass-roots organization with the broad aim of help-
ing Hong Kong learn how to live in healthier and in
more environmentally friendly ways. Friends of the
Earth Hong Kong is perhaps the most active commu-
nity organization commentator on government
policies and in assessing alternatives to them. Finally,
the World-Wide Fund for Nature Hong Kong focuses
on protection of the natural environment both in
Hong Kong and in neighbouring parts of China.

We hope our readers will find this Special Issue
of the Asian Journal of Environmental Management
interesting and informative, with regard to the envi-
ronment in Hong Kong and Hong Kong itself, a
place which nearly all the contributors to this issue
call home.
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Hong Kong Urban Development
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The Environmental Dimension of the Territorial
Development Strategy Review

E.G. Pryor and Teresa L.Y. Chu

ABSTRACT

Hong Kong is continuing to experience high growth pressures, arising principally from its role as a hub port
serving a wide regional hinterland, and from an associated population increase that has been on the order of
an additional million people per decade since the 1940s. A review of the Territorial Development Strategy
(TDS) is now in its final stages, after five years of effort involving a wide range of sectoral studies and an
iterative process of option formulation and evaluation. That process has involved examining the interrelationship
between a substantial number of objectives, especially in respect of land use, transport, environmental, financial,
economic and institutional fields of concern. Many trade-offs have been made along the way. The outcome
of the review process indicates that in the process of reaching the projected population of 8.1 million by the
year 2011, and for Hong Kong’s continued development of hub functions, there will be a number of major
environmental concerns that will necessitate deeper thought on whether Hong Kong’s current growth trends,
on the basis of current policies and corporate decision-making systems, will be sustainable.

Keywords: Hong Kong, planning, objectives, strategic development options, environmental assessment,
sustainable development
INTRODUCTION briefings of 47 community, business, statutory, pro-

fessional and academic bodies. Consultative digests

In July 1993, the Hong Kong government released
for public consultation a series of documents that
collectively comprised the Territorial Development
Strategy Review (TDSR) (Planning Department,
1995-96). The broad goal of the TDSR process is to
produce a land use-transport-environmental frame-
work within which to formulate more detailed plans
and programmes on the basis of current policies,
subject to resource availability.

The TDSR is now in the final stage of comple-
tion, which entails the incorporation of feedback from
a public consultation programme that involved 70

were produced in English and Chinese for wide-
spread distribution, with further technical reports
made available through the Government Publications
Centre and the Planning Department. About 80 writ-
ten submissions were returned. Mini exhibitions were
also taken to 10 principal locations and discussions
held by means of seminars and dialogue at brief-
ings. Additionally, high-level discussions were held
with authorities in the Pearl River Delta (PRD) area
and Macau to identify and review key issues of mu-
tual concern.

The final product, in the form of an Executive

E.G. Pryor, MBE, Principal Government Town Planner/Territorial and Teresa Chu, Senior Town Planner/Strategic Planning,
Planning Department, Hong Kong Government, 16—18/F Murray Building, Garden Road, Central, Hong Kong. Tel: (852) 2848~
2103. Fax: (852) 2878-0389. Views expressed do not necessarily reflect the position of the Hong Kong government.

Vol5 No1 May 1997



2 E.G PRYORAND TERESALY CHU

Report, is expected to produce a package of propos-
als for both the medium term and the long term, as
well as some thoughts on the issues that may need
to be addressed beyond 2011. As the document ap-
pears relatively condensed, many of the proposals
may seem to be self-evident and even over-simpli-
fied. Yet, behind such ideas lies a strategy
formulation process that has called for a high degree
of interactive corporate efforts which, at times, have
gone to deep levels of research and debate.

Whilst the TDSR has to take account of a broad
spectrum of objectives, the public consultation proc-
ess has highlighted significant concern for the
environmental dimension of the planning process,
particularly the extent to which environmental con-
siderations have prevailed in the strategy formulation
and, of course, the impacts which any finally adopted
strategy will have on the kind of place Hong Kong
may become. This paper addresses such issues.

A STARTING POINT FOR STRATEGY
FORMULATION

A starting point for this ambitious undertaking was
to identify ‘Base Growth’ and ‘Baseline’ transport
networks comprising existing and committed devel-
opment, as shown by Figure 1. On that foundation,
assumed time horizons for strategy formulation were
set at 2006 for the medium term and 2011 for the
long term. Additionally, the TDSR assumed two
broad economic catchments and long term popula-
tion scenarios. Scenario A assumes that the Pearl
River Delta (PRD) will be the primary economic
catchment of Hong Kong with a territorial popula-
tion in 2011 of about 7.5 million, compared to a
1996 total of about 6.2 million. Scenario B assumes
that Guangdong Province and other parts of south-
ern China will be the primary economic catchment,
along with a 2011 territorial population of 8.1 mil-
lion.

The TDSR took six principal objectives as a
basis for strategy formulation and evaluation, as fol-
lows:

Objective 1: To enhance the role of Hong Kong
as an international city and a regional centre for
business, finance, information, tourism, entrepot ac-
tivities and manufacturing;

Objective 2: To ensure that adequate provision is
made to satisfy the land use and infrastructure needs

Asian Journal of Environmental Management

arising from sectoral policies on industry, housing,
and commercial, rural, recreational and other major
socio-economic activities;

Objective 3: To conserve and enhance significant
landscape and ecological attributes, and important
heritage features;

Objective 4: To enhance and protect the quality
of the environment with regard to air quality, water
quality, noise, solid waste disposal and potentially
hazardous installations by minimizing net environ-
mental impacts on the community and maximizing
opportunities to improve existing environmental
problems;

Objective 5:  To provide a framework within which
to develop a multi-choice, high capacity transport
system that is financially and economically viable,
environmentally acceptable, energy efficient and
makes provision for the safe and convenient move-
ment of people and goods; and

Objective 6: To formulate a strategy that can be
carried out both by the public and private sectors
under variable circumstances, particularly with re-
spect to the availability of resources and significant
changes of demand.

RECOMMENDED LONG-TERM STRATEGIES

The recommended long-term strategies for Scenarios
A and B, as proposed in the TDSR released for
public consultation in mid-1996, provided for the
development needs of the territory to be met by a
combination of redevelopment in the Metro Area,
by the use of spare capacities in currently planned
areas, by the development of additional harbour
reclamations and by the opening up of new strategic
growth areas mostly in the North Western New Ter-
ritories. Table 1 and Figure 2 illustrate a possible
future pattern of growth for Scenario B and associ-
ated strategic transport systems.

As regards the possible future pattern of eco-
nomic activities, the Port and Airport Development
Strategy (PADS), adopted in October 1989, made
provision for new port and airport facilities; the
TDSR generally continues in the framework con-
ceived in the PADS, while taking into account the
feedback from subsequent reviews of the resultant
Port Development Strategy. It is important to note
that the port plays a vital role in sustaining our
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Table 1
Assumed Population and Job Distribution Scenario B, Long Term Development Strategy (as at July
1996) (in million)

Base Growth Strategic Growth Total by 2011
Sub Region Population Jobs Population Jobs Population Jobs
Metro 3.72 2.41 0.84 0.46 4.56 2.87
NWNT 1.19 0.29 0.21 0.15 1.40 0.44
_NENT 1.10 0.30 0.13 0.10 1.23 0.40
SWNT 0.12 0.08 0.28 0.08 0.40 0.16
ENT 0.38 0.09 0.13 0.02 0.51 0.11
Total 6.51 3.17 1.59 0.81 8.10 3.98
Source: Planning Department

economy, as demonstrated by the fact that a wide di-
versity of port functions directly provide employment
for about 600,000 workers and contribute about 25%
to our Gross Domestic Product (GDP) (Hong Kong
Government, 1996). At the same time, however, the
rapid growth of Hong Kong as a hub port has gener-
ated substantial needs for off-port back-up areas for
the storage of empty containers, with the consequence
that there now are many sites in lowland rural areas
in the North West New Territories (NWNT) that are
used for that purpose. On top of that, the growth of
the city has generated additional needs for other
‘back-yard’ uses, such as storage for wrecked cars
and building construction materials and equipment.
The resultant rash of random development has had
significant adverse environmental impacts.

Key employment centres are expected to remain
concentrated in the Metro Area, although it is fore-
seen that there could be prospects for new nodes of
development in the New Territories at major trans-
port interchanges, at sites close to the new airport at
Chek Lap Kok and in a north-south ‘technology cor-
ridor,” generally along the line of the
Kowloon-Canton Railway (see Table 1 and Figure 3).

Linking up various kinds of ‘activity nodes,’
additional provision would need to be made for high-
capacity highways and especially passenger railways.
The role of Hong Kong as a service centre for South
China would also requiré new cross-border road,
rail and sea-based transport links. That, in turn, can
be expected to increase environmental pressures on
the territory.

Whilst endeavouring to meet the future growth
needs of Hong Kong, the recommended long-term
strategies also provide for the protection and exten-

sion of country parks and marine parks, as well as
the safeguarding of areas of special and scientific
interest, particularly the Mai Po Marshes. But, as
the scale of Hong Kong’s urban growth needs esca-
lates, there will be growing threats to the integrity
of ecologically sensitive areas.

The general conclusion reached was that, in spa-
tial terms, there should be adequate capacity to meet
long term needs and to provide the required infra-
structure. However, it was recognized that there
would be a price to pay in that additional shallow
harbour areas and lowland rural areas would need to
be committed to urban growth of some considerable
scale. That, in turn, would create additional stress
on environmental capacities, especially in respect of
air quality and water quality, as well as with regard
to the disposal of solid waste (see below). The over-
all position is that development pressures, derived
largely from external forces of change, appear to
have no finite limits whereas the geographic scope
for satisfying the resultant land use demands is dwin-
dling at an accelerating pace.

RECOMMENDED MEDIUM-TERM
STRATEGY

Our currently committed plans and programmes now
have sufficient capacity to meet housing needs only
until about the turn of the century. Over the medium
term (2001-2006), it is concluded that new homes
would need to be provided for about one million
people. That would require the production of ap-
proximately 76,000 flats a year. In exploring the
means by which such substantial needs could be

Vol5 No1 May 1997
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met, two broad medium term strategies were postu-

lated. One choice was a ‘New Territories Biased

Option’ that should endeavour to accelerate urban

growth in lowland rural areas and limit the extent of

additional harbour reclamations. The second choice
was a ‘Harbour Biased Option’ that gave priority to
development on extensive reclamations in Victoria

harbour, as first proposed in the Metroplan of 1991

(Planning Department, 1991).

These two strategies were tested to see how
they would perform against a set of land use,
transport, environmental, financial and institutional
objectives. The overall conclusion was that neither
option performed well and that a medium-term
strategy that achieved a more balanced distribution
of development would be required.

For the Metro Area, new solution spaces are
required to:

o facilitate the restructuring of congested, obso-
lete urban areas and the upgrading of
environmental conditions;

+  enable the provision of new housing for house-
holds displaced by redevelopment schemes,
especially those undertaken by the Housing Au-
thority, the Housing Society and the Land
Development Corporation;

» make a significant contribution toward meeting
the general housing needs of the territory;

» provide opportunities for the development of
new employment centres beyond the current con-
centration in the Central-Wanchai area,
especially in locations around major public trans-
port interchanges;

« facilitate the provision of new road and passen-
ger rail transport links to alleviate congestion
along existing transport corridors and also to
provide additional capacity in new corridors of
growth; and

»  enable the realisation of the Metroplan aim to
bring the harbour to the city and the city to the
harbour’ through the provision of an integrated
system of waterfront promenades and associ-
ated civic squares.

For the New Territories, new solution spaces
are required to:

« provide a wider range of choice of housing to
respond to changing trends and aspirations, es-
pecially among households who wish and can
afford to purchase private housing;

+  provide opportunities to make the best possible

use of private-sector land holdings in helping to
fulfil the development needs of the territory;

»  encourage, through appropriate institutional poli-
cies and mechanisms, a greater measure of
decentralization of jobs, especially at key nodal
points in the principal north-south flow corri-
dors between the Metro Area and the PRD;

»  help optimise the return on the investment in
and enhance the viability of currently planned
trunk highways, passenger rail links and other
infrastructure, especially to the NWNT; and

+ rationalise development patterns in such a way
that could help clear up existing areas of envi-
ronmental degradation and also divert
development pressures away from areas of high
landscape, agricultural and ecological value.

In pursuing the implementation of both a me-
dium-term and long-term strategy, one very important
aspect to consider is the element of time. There is
currently a very apparent shortage of housing, espe-
cially in the private sector, and the supply of land
for public housing also is diminishing rapidly. In
broad terms, about 100 hectares of land per annum
need to be produced for both public and private hous-
ing. The best sources of supply over the medium
term would come from the acceleration of develop-
ment at Tseung Kwan O and Tung Chung-Tai Ho
on North Lantau, from the redevelopment of the
airport site at Kai Tak (following relocation of the
existing airport to Chek Lap Kok) and from the ini-
tial phases of various harbour reclamations for which
plans already exist. A lead time of about 10 years
may be expected. While such action is being pur-
sued, there is a need to move ahead with the planning
of new strategic growth areas in other suitable loca-
tion, especially in the NWNT, although this will
require determined efforts to be made to overcome a
number of substantial constraints. For such areas, a
lead time of up to 15 years may be expected.

THE BROAD APPROACH TO STRATEGY
FORMULATION

The strategy formulation and evaluation process in-
volves articulating a number of initial options for
each scenario, which are then subject to various
evaluations that lead to new sets of improved op-
tions that become progressively more detailed (see
Figure 4). Once a preferred option is produced for

Vol5 No1 May 1997
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each scenario, a final process of in-depth evaluation

is undertaken, as illustrated by Figure 5.

At each stage of the process, there are five
streams of evaluation, namely economic, planning,
environment, transport and financial. In more spe-
cific terms, the approach for the evaluation of TDS
options is as follows:

*  options are evaluated against predetermined ob-
jectives and sub-objectives;

» the results of evaluations form the basis for op-
tion refinement in subsequent stages on the
principle that option formulation and evaluation
is an iterative and mutually dependent process;

¢ the emphasis of evaluation is on those criteria
with significant performance differences rather
than on the common and non-differentiating fea-
tures so as to focus on specific rather than
general aspects of options; and

* the purpose is not to select the single best op-
tion but to identify the positive attributes of each
option to be carried forward for further refine-
ment until a preferred option is derived as a
basis to formulate a Recommended Strategy for
2011 for each broad scenario and a Medium-
term Strategy for 2006.

As indicated by Figure 5, the separate streams
of evaluation are inter-related to form an evaluation
process based on common sets of zonal/land use/
employment data. For instance, the transport testing
considered the performance of specific transport
routes and the overall transport system for a given
land use pattern. The efficiency of the transport net-
work is also affected by the employment and land
use distribution. The environmental assessments fo-
cused on the impacts of specific transport networks
and specific land use distributions, particularly on
the quality of air and water respectively. The finan-
cial and economic viability of each option was
directly correlated with the proposed land uses, trans-
port infrastructure and environmental mitigation
measures. The results of transport, environmental,
financial and economic evaluations also provided
inputs for the refinement of land use components at
subsequent stages.

ENVIRONMENTAL BASELINE STUDY (EBS)

As the TDS Review needed to incorporate
environmental considerations at an early stage, an

environmental baseline study was undertaken in 1992
(Planning Department, July 1993) to help establish,
in broad terms, the assets to be protected and the
problems to be resolved. The approach used is
schematically illustrated by Figure 6. The study thus
formulated territory-wide environmental profiles that
will help determine the ‘sustainable’ level of
development of each sub-region. It also highlighted
that the key environmental issues in the next two
decades will be liquid and solid waste management
as well as marine and surface water quality. With
regard to marine water quality, further development
must take account of the capacity of existing and
planned effluent treatment and disposal facilities. The
study was published in 1993 together with the
consultative document for public information.

ENVIRONMENTAL OBJECTIVES AND
STRATEGY FORMULATION PRINCIPLES

The integrated evaluation process referred to above

aimed to derive an environmentally friendly and

transport-efficient land use pattern through a

reconciliation process to achieve the following

objectives:

»  the integration of land use-transport-environmen-
tal planning from the outset of the strategy
formulation process in seeking to meet forecast
growth demands;

*  minimization of the need for road travel and the
selection of new transport corridors through the
least environmentally sensitive areas;

« as a corollary to the foregoing point, the preser-
vation and conservation of areas of high
landscape and amenity value, wherever possi-
ble;

»  the achievement of air quality standards to avoid
damage to health, including reduction in ob-
noxious gaseous emissions;

»  anincrease in the amount of personal and freight
transport by more environmentally friendly
modes of transport;

« an allowance to be made for market-driven
trends towards emission-free industries and as-
suming tighter controls over vehicle fuel
emissions; and

«  the provision of new environmental infrastruc-
ture to reduce the intrusive and extrusive impacts
of development on environmentally sensitive ar-
eas.

VoI5 No1 May 1997
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Fig. 6 The study approach to establish environmental baseline conditions.

Adoption of such objectives led to the estab-
lishment of a number of guiding principles for option
formulation, as follows:

* identification of a wide choice of suitable loca-
tions that offered opportunities for creating
environmentally acceptable combinations of land
uses;

» assessment of the scale and type of develop-
ment to be commensurate with various
environmental and infrastructure thresholds;

» optimization of the use of the capacity of
planned/committed infrastructure;

» establishment of preference in the greater Metro
Area for relatively high-density development so
as to achieve greater efficiency in the provision
and utilization of infrastructure services;

» encouragement of rail-based developments to
facilitate the movement of people and goods;

+ the creation of new employment centres to
achieve a better balance in the distribution of
population and jobs, thereby helping to reduce
interzonal traffic movements; and

» the upgrading and better use of areas of urban
transition in the New Territories, especially in
the NWNT.

STRATEGIC ENVIRONMENTAL
ASSESSMENT OF OPTIONS

Armed with the above objectives and principles, the
various strategic development options were evalu-
ated by a panel using both quantifiable measures
and, where necessary, the best professional judge-
ment. Each Strategic Environmental Assessment
(SEA) sought to identify environmental thresholds
for individual areas and districts, to determine
whether the carrying capacities could be compro-
mised as a result of the developments proposed and
to propose the nature and extent of any necessary
remedial measures within the limits of available re-
sources. At a strategic level, the evaluations permitted
comparative assessments of the various development
options. A critical component of the overall evalua-
tion process was the assessment of the proposed
developments at different time horizons and the im-
plications of the proposed phasing. It may be that
individual development strategies or components
thereof could be made more environmentally accept-
able if discrete components were to be brought on
stream at different time horizons.

The SEAs examined the areas of noise, air and

Voi5 No1 May 1997
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water quality, waste disposal, ecology, and risks from
potentially hazardous installations (PHIs), having re-
gard to the degree of compliance with environmental
planning guidelines. The process included the appli-
cation of a ranking system in order to integrate
variables. The noise evaluation focused on the prox-
imity of residential areas and other sensitive receivers
to proposed freight rail links and proposed trunk
highways. The air quality evaluation assessed the
potential capacities of airsheds and the extent to
which residential areas and other environmentally
sensitive uses could be adversely affected by vehi-
cle and industrial emissions. As for water quality,
the main concern was the pollution loading on re-
ceiving waters relative to assumed water quality
objectives, particularly in respect of ecologically sen-
sitive water bodies, such as Deep Bay and Tolo
Harbour. Evaluations relating to solid waste disposal
assessed the amount of waste production and acces-
sibility to waste disposal facilities. Ecological
evaluations examined interface impacts on signifi-
cant sites, the extent of wetland depletion and coastal
landform modification. As for PHIs, the evaluation
was based on the number of people falling within
defined consultation zones.

The final SEA for the recommended TDSR in-
dicated that, for the long-term strategies, despite all
the improvements suggested during the evaluation,
there would still remain a number of environmental
concerns.

Air Quality

On the basis of currently predicted trends, air qual-
ity is expected to deteriorate. Air pollution, especially
from goods vehicles, is likely to exceed of the statu-
tory Air Quality Objectives (AQOs) in some parts
of the territory, even with all currently proposed
pollution control measures in place. An enhanced
commitment to promoting environmentally friendly
modes of transport (such as rail-based and mass-
transit commuting), reducing vehicle-related
emissions ( by such means as the implementation of
a diesel-to-petrol programme, emission control regu-
lations and stricter car maintenance schemes) and
further reviews of transport/ environment policy, will
be essential to finding solutions in the long term.

Traffic Noise

Traffic noise is expected to exceed the parameters

Asian Journal of Environmental Management

set out in the Hong Kong Planning Standards and
Guidelines in many areas in the long term. Develop-
ment in the NWNT is of particular concern because
of increased port-related activities and the antici-
pated growth of associated traffic, especially in
respect of cross-border movements. Measures to
ameliorate traffic noise, both at-source and off-road,
should be considered for major development projects
at the planning stage.

Sewerage and Water Quality

Sewerage and water quality issues are of consider-
able concern. Planned sewerage infrastructure is
expected to be overloaded, particularly in the NWNT,
NENT and the Metro Area, emphasising the need to
accelerate the implementation and upgrading of sew-
erage reficulation and treatment plans. While in
theory it may be possible to expand the existing and
planned sewage infrastructure to keep pace with pro-
posed development, the feasibility of achieving such
improvements needs to be further studied as a mat-
ter of priority.

Solid Waste

A substantial concern arises in connection with the
disposal of solid waste, as waste generation rates
are forecast to exceed previous estimates by a sub-
stantial margin. For a worst case scenario, the life
spans of existing and planned landfills are predicted
to diminish substantially. Measures to reduce de-
mand need and to find suitable, alternative means of
disposal (such as a waste-to-energy plant) need to
be pursued as a matter of urgency. The current stra-
tegic waste disposal strategy would also need to be
reviewed, having regard to possible wider regional
solutions.

Ecology

The potential loss of habitat and the destruction of
fragile ecosystems is of considerable concern. Areas
of ecological value that are most vulnerable include
the Special Areas, Country Parks, Marine Reserves,
Marine Parks, Mirs Bay, Tolo Harbour, Mai Po
Marshes and Deep Bay. In order to protect such
areas, a concerted effort will be required by the
authorities in Hong Kong and their counterparts in
neighbouring cross-border areas to establish an
ecological baseline and conservation strategy to
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enable balanced decisions to be made on the effects
of development in ecologically important areas.

SUSTAINABLE DEVELOPMENT

A substantive and growing point of concern is the
long term sustainability, in economic, social and en-
vironmental terms, of Hong Kong's development
path. Much of our growth is generated by ‘external’
factors, especially immigration and the growth of
Hong Kong as a hub port.

One view as to which path to follow comes
from the proponents of growth who measure suc-
cess by the rate and scale of economic development,
even if that might mean accepting some lower stand-
ards in other fields. Others, more oriented towards
demand management, measure success by the de-
gree to which the quality of life in social and
environmental terms can be enhanced, even if that
might mean sacrificing some measure of economic
gain. Clearly, it would not be practical to assume
either extreme view. There is a need to strike a bal-
ance in response to continually changing conditions
with respect to the principal components that collec-
tively contribute to the welfare of society, namely:
the promotion of acceptable forms of economic de-
velopment, the fulfilment of social needs and the
achievement, protection and maintenance of satis-
factory environmental conditions. To that end, a
need is seen to investigate how the processes of
government might be improved to create a better
system of corporate decision making to achieve ob-
jectives in all three fields so as to guide development
along a more sustainable path.

Accordingly, a unique study has been launched
under the title of SUSDEV21, or Sustainable Devel-
opment for the 21st Century. In broad terms, this

study will:
» define what ‘sustainability” should mean for
Hong Kong;

» develop guiding values, sustainability indicators
and criteria covering the economic, social and
environmental objectives of our society;

« conduct economic, social and environmental
baseline studies for the territory;

+  develop proposals for a user-friendly, ‘sustain-
able development system’ that could be applied
on a corporate basis to provide a means by which
policies, resource allocation, planning, program-
ming and the implementation of works could be

developed, applied and monitored on a coordi-
nated basis;

« test and refine the sustainability indicators, cri-
teria and sustainability system using the latest
TDSR as a reference;

+  seek guidance from the government at certain
key stages of the study to identify policy and/or
institutional areas that may need to be improved
so as to facilitate more informed and balanced
decision-making on issues related to sustainable
development; and

* achieve the widest possible public participation
throughout the study process, and call the com-
munity’s attention to the importance of
sustainable development.

SUSDEV21 will, without question, be a chal-
lenging study, the final outcome of which cannot be
predicted at this stage. It will have to take account of
conditions both in Hong Kong and in adjoining areas
of South China, especially in the PRD. It will require
new initiatives to involve a broad range of
stakeholders in both the public and private sectors, as
well as the community at large. The study has been
structured to produce outputs by stages over a period
of about 30 months, during which period it will be
necessary to continue to move forward with plans and
programmes to satisfy the growing needs of society.
At the same time, however, it will be essential that
our country parks, marine parks and other areas of
high landscape and ecological value continue to be
given the fullest possible protection both for their
own intrinsic worth and as an essential recreational
amenity for the enjoyment of city dwellers.

CONCLUSION

There can be no turning away from the economic,
social and environmental pressures that Hong Kong
will have to face in the future, given that many such
pressures arise from external circumstances. There
is therefore a need for a robust strategic develop-
ment framework that provides a long-range view of
new directions of endeavour but also gives a sharp
focus on getting things done effectively within a
shorter time horizon. To that end, the TDSR sets out
some new insights and guidelines that now need to
be carried forward through the formulation and im-
plementation of more detailed plans and programmes.
How successfully this can be achieved will depend,
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among other things, on the way in which corporate
decisions are taken to coordinate the deployment of
resources in a way that helps achieve a sustainable
pattern of development. In the process, we will need
to maintain a balanced stance with regards to the
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A Vision for Hong Kong’s Future With Regard to
Land Use: Sustainable Urban Living in the 21st

Century

Christine Kung-wai Loh

ABSTRACT

Hong Kong provides a good example of the extraordinary speed of urban growth that is taking place in many
cities around the world. Like other cities, Hong Kong must find its own balance between economic growth,
infrastructure development and the quality of life of its people. With its small geographical size, physical
compactness, level of sophistication and wealth, Hong Kong has the capacity to become a leader in exploring
sustainable urban living for the 21st century if it aspires to take on that role.
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INTRODUCTION

Hong Kong’s population exploded from about 1.6
million in 1946, just after World War II, to 2.36
million by the end of the 1950s as refugees from
China poured into Hong Kong to escape famine and
revolution. By the end of the 1960s, the population
had reached just over 4 million. Although China’s
economic reforms in the late 1970s have improved
the standard of living on the mainland, particularly
in the major cities and coastal areas, Hong Kong
remains a powerful draw for migrants. The territo-
ry’s population grew to over 5 million by 1980, and
today, Hong Kong's population stands at approxi-
mately 6.2 million (Table 1).

Hong Kong is one of the world’s great trading
cities, famous for its enthusiastic, ‘can do’ entrepre-
neurial spirit. It has the freest economy in the world,
and its open economic system has enabled it to be-
come the crossroads for the Chinese speaking world,

as well as a business meeting point between East
and West. Millions of people come to this tiny but
incredibly busy city to do business, invest, bank,
renew family and social ties, to shop and play. Thus,
not only is the city an economic magnet, but it has
also become a social interchange among the Chi-
nese speaking communities from around the world,
as well as a cultural centre with distinctive Canton-
ese pride.

The high rate of population growth has put se-
vere demands on Hong Kong to provide adequate
housing, facilities and services for its people. The
Hong Kong Government acknowledges that: ‘The
pressure on Hong Kong’s environment is intense.
Pressure on the environment comes from people and
what they do at home, at work and at play’ (EPD,
1996). Furthermore, the small size of Hong Kong
has resulted in the city expanding vertically, with a
residential density of 1,000 people per hectare, the
highest in the world (EPD, 1996).

Christine Kung-wai Loh, Legislative Councillor, Central Govermnment Offices, West Wing, 11 Ice House Street, Central, Hong
Kong. Tel: (852) 2537-2485, Fax: (852) 2537-6937. Email: cloh@hknet.com
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Table 1
Population and Vital Statistics 1975-1995
Year Estimated Population Growth Rate (%)
1975 4,429,200 1.8
1976 4,476,300 1.1
1977 4,559,100 1.5
1978 4,702,900 1.9
1979 4,989,500 6.1
1980 5,119,800 3.3
1981 5,238,500 24
1982 5,319,500 1.6
1983 5,345,100 15
1984 5,397,000 1.0
1985 5,456,200 1.1
1986 5,524,600 1.3
1987 5,580,500 1.0
1988 5,627,600 0.8
1989 5,686,200 1.0
1990 5,704,500 0.3
1991 5,754,800 0.9
1992 5,811,500 1.0
1993 5,919,000 1.8
1994 6,061,400 1.2
1995 6,189,800 2.1
Sources: Hong Kong Annual Digest of Statistics 1986,

1992, 1993, 1094, 1995, 1996.

This pressure is not expected to ease. The Hong
Kong Government estimates that by 2006, the popu-
lation is expected to increase to 7.3 million and by
2011, the population could reach 8.1 million. These
numbers are based on the likelihood that mainland
migration will continue at the present rate of 150
legal migrants per day, and also that a certain number
of Hong Kong people who have emigrated abroad
would return to live and work in the territory.

TERRITORIAL DEVELOPMENT STRATEGY
REVIEW 1996

In order to cope with demands for land and facili-
ties, the Hong Kong Government plans to reclaim a
substantial part of Victoria Harbour and other areas,
as it explains in the Territorial Development Strat-
egy Review 1996 (TDSR’96). If the Hong Kong
government’s extensive reclamation plans are fully
implemented, the territory’s famous harbour will be
reduced to approximately one half of its original
size in the 1800s and turn Victoria Harbour into a
sea channel], with the narrowest point only 860 me-
tres wide at Kowloon Point (Figure 1 and Table 2).
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Table 2

Proposed Reclamation Areas in TDSR’96
Central/Wan Chai Area: 78 hectares
Kowloon Bay Area : 300 hectares
Kowloon Point Area: 48 hectares
Green Island Area: 186 hectares
Tsim Sha Tsui East

(TST East) Area: 6 hectares
Tsuen Wan Area: 30 hectares
Total : 648 hectares

Sources: HKIA Study, SPH Response and Petition to
Governor-in-Council.

The official plan is seen by many as too heav-
ily, and unnecessarily, based on harbour reclamation.
An alternative plan to develop the New Territories
was seen as requiring longer lead-time prior to de-
velopment ‘due to (the) need for comprehensive
feasibility studies’ and the fact that ‘assembly of
land of fragmented ownership’ is ‘difficult, time con-
suming and costly” (TDSR’96 Consultative Digest).
However, no official explanation is given as to why
plans were not considered earlier to explore devel-
oping the New Territories. The harbour-biased option
is promoted as a more speedy option because ‘har-
bour reclamation areas are either covered by detailed
feasibility studies or are currently subject to such
investigations’ (TDSR’96 Consultative Digest). In
view of the Hong Kong Government’s own reasons
for the relative advantages and disadvantages of the
two development options, it is hard to see that the
New Territories-biased option was ever seriously
considered.

One explanation of why harbour reclamation is
favoured is that the Port and Airport Development
Strategy (PADS) involving the construction of a new
airport at Chek Lap Kok to replace Kai Tak Airport
in Kowloon has already created the transport infra-
structure on the western side of the New Territories
and West Kowloon, thereby making it attractive to
consider reclaiming Kowloon Point, and Kowloon
Bay once Kai Tak closes. The Green Island Recla-
mation would allow a bridge to be built to link it to
Lantau Island once a series of container terminals
are completed.

The Hong Kong Government'’s latest reclama-
tion plans met with unprecedented opposition,
articulated in an unusually loud, public and united
voice from professional groups including architects,
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planners, landscape specialists, engineers and pilot-

age professionals, as well as academics,

environmentalists, politicians and even real estate
developers. The Hong Kong Institute of Architects

(HKIA) produced its own Alternative Harbour Rec-

lamation Study in June 1996. The Society for

Protection of the Harbour (SPH) built on that study

and published A Response to ‘Territorial Develop-

ment Strategy Review1996°: Option for a Minimum

Harbour Reclamation and a Balanced NT Develop-

ment Pattern in December 1996. SPH also collected

150,000 signatures from members of the public

which it presented on 30 December 1996 to the Gov-

ernor-in-Council — Hong Kong’s highest executive
decision-making body — as a petition to stop fur-
ther harbour reclamation.

Both HKIA and SPH use the Hong Kong Gov-
ernment’s population assumptions as their base. Both
organizations recommend that:

*  Central-Wanchai Reclamation Projects be sub-
stantially reduced and replanned to retain a
curvilinear waterfront;

¢ Kowloon Bay Reclamation Project be substan-
tially reduced in order to preserve a sizable body
of water in the harbour;

*  Kowloon Point Reclamation Project be dropped
altogether because it is unnecessary and aes-
thetically damaging; and

*  Green Island Reclamation be substituted for
other land based option and design solutions
rather than to destroy the channel which serves
as a western gateway to the harbour.

In order to understand the Hong Kong Govern-
ment’s enthusiasm for reclamation, it should also be
seen in context of how it can eventually contribute
to government revenue. The Hong Kong Govern-
ment derives a major proportion of its revenue from
land, including property rates and taxes, stamp du-
ties, lease modifications, and premium on new land,
such as that created by reclamation. As such, it has
a vested interest in creating new prime site proper-
ties (Ng and Cook, 1996). Despite the sustained
public discomfort with further harbour reclamation,
the Hong Kong Government’s new pitch is to argue
for a ‘balanced’” New Territories and harbour recla-
mation strategy, but in effect, the amount of
reclamation is likely to be only slightly reduced to
placate opponents.

AN OUTDATED PLANNING PROCESS

Reclamation of the harbour is governed by the Fore-

shore and Sea-bed (Reclamations) Ordinance. The

procedure to reclaim only requires the Director of

Lands to make a proposal for reclamation and for the

Governor-in-Council to authorize it. No public consul-

tation is required by law, and only persons claiming to

have an interest and entitled to compensation may
lodge an objection. The Hong Kong Government’s
reclamation plans do not require approval from the

Town Planning Board which is only concerned with

the use of land after it has been reclaimed.

As the decision for reclamation requires no ap-
proval from any public body, any information which
the Hong Kong Government provides is at its dis-
cretion. The original Territorial Development
Strategy 1984 laid out a framework for urban growth.
The 1993 Territorial Development Strategy Review
— Development Options presented potential devel-
opment paths over the long term (up to 2011) and
the medium term (up to 2006). The outcome of the
1993 review was presented in the TDSR’96, and a
Territorial Development Strategy Review Executive
Report is expected in 1997 ‘to set out a selected
framework’ (PELB Consultative Digest). This series
of documents would be impressive if it were not for
the fact that the Hong Kong Government has effec-
tively already selected its preferred framework. These
documents are used more as propaganda and ways
to justify decisions rather than to lay out develop-
ment options for genuine public discussion.

For example, misleading information was given
in the TDSR’96 Consultative Digest. Plan 1
(Figure 1), which was prepared by the Planning
Department, was not produced in the Digest. Instead,
an outdated 1984 plan showing fewer reclamation
projects was published (Figure 2). Further, the public
was asked questions which were impossible for any
meaningful answers to be given. For example, on
page 83 of the Digest, in a section headed ‘Your
Views Are Welcome’, these questions were put:

On Land Use Issues
+ Do the strategic development principles we have

assumed seem reasonable?

+  What policy and institutional measures might
be worth considering to encourage a higher level
of decentralisation of jobs from the Metro Area?

*  Has a reasonably balanced view been taken of
the relative merits for the options for a Me-
dium-Term Strategy?

Vol5 No1 May 1997
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In December 1996, I raised The Protection of
the Harbour Bill in the Legislative Council. The bill
provides for a statutory presumption against recla-
mation in Victoria Harbour in order that the harbour
be protected and preserved as a special public asset
and a natural heritage of Hong Kong people. The
bill requires the Hong Kong Government to seek the
approval of the Legislative Council before major
reclamation can be carried out. This way, the Hong
Kong Government must provide full information for
a public debate to take place. I regard this Bill as a
short-term measure to remedy the current law which
only requires a handful of people to decide on har-
bour reclamation. On planning decisions, at present,
there is no institution in Hong Kong capable of forc-
ing a public debate except the legislature.

In the longer term, the Hong Kong Government
should set-up an independent, statutory Planning
Commission to oversee planning of the territory’s
future growth and urban development. The
commission should have wide representation and be
charged with the duty to examine the direction of
future strategic development and monitor its
implementation. The commission should be able to
undertake its own planning studies rather than rely
solely on options presented to it by the Planning
Department. If such a planning body existed,
government planners would have to work closely
with it in order to secure approval of its plans. That
would result in the Hong Kong Government having
to provide adequate public information on
development options at the early stages of the
planning process, and for professional experts to
comment as well as for public input to be effectively
gathered. There is no reason for the planning process
to become inefficient since government planners
would in effect be working in tandem with the
community.

Since the establishment of an independent, statu-
tory planning body will inevitably take time, the
Hong Kong Government could, if it so wished, set
up a territorial planning advisory body without much
difficulty. This way, it can bring into its planning
process a network of interests and expertise within
six months. This body could become the provisional
planning commission, pending formalization through
legislation and funding approval by the Legislative
Council. Such a process was successfully used when
the Hong Kong Government set up a provisional
Arts Development Council before the formal estab-
lishment of the full council two years later,
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The degree of sustained opposition to harbour
reclamation probably surprised the Hong Kong
Government, which is not used to its development
plans being challenged by such a broad-based
constituency. Perhaps the very vocal and
professionally argued objection indicates that Hong
Kong people are becoming more interested in and
politically aware of public decision-making. This
experience is likely to have a profound effect on the
Hong Kong Government’s outdated, colonial-styled,
paternalistic planning process involving only a
handful of government officials.

MORE THAN ROOF AND RICE

The wide public attention paid to reclamation and
the TDSR’96 is a good occasion for Hong Kong to
gain a deeper understanding of the urban challenge
facing the community, and the opportunities that are
available for finding the best solutions to offer peo-
ple security and comfort without destroying the
environment. In order to do so, there must be an
active civic partnership and governance aimed at
enriching the potentials of city life; an aspect which
the TDSR’96 does not address.

Hong Kong is one of the world’s richest cities.
Per capita Gross Domestic Product is nearly
UUS$24,000 (higher than that of the United King-
dom, Canada and Australia), with reserves standing
at over US$50 billion. The city has good infrastruc-
ture facilities, including educational institutions, as
well as a strong regulatory framework. There is no
reason for Hong Kong not to be a proud home of
human civilization, offering opportunities for eco-
nomic, social, political, educational, cultural as well
as environmental excellence.

In the Hong Kong context of the 1990s, people
expect city planning to cater for adequate shelter for
its people in terms of providing not only the mini-
mum living space, but also adequate space, and
privacy, proper structural stability with adequate
lighting and ventilation, infrastructure for sanitation
and waste management, within secure neighbour-
hoods at affordable prices. People want adequate
recreational facilities and open spaces to get away
from city stress. A key problem with fast population
increases in an already very dense living environ-
ment is that quality of life could be severely
compromised for everyone. Imaginative and bold
solutions are called for.
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A CHANGE IN ATTITUDE — NOW

When working under such pressure, it is tempting
for the Hong Kong Government to opt for reactive
solutions to problems rather than to plan for the
future while abiding by a set of clear guiding val-
ues. It is encouraging that the Hong Kong
Government is embarking on a Study on Sustain-
able Development for the 21st Century (SUSDEV21)
in order ‘to identify a set of values that reflect the
beliefs and concepts important to society and its peo-
ple ... such values should represent the essence of a
sustainable society and should be at the core of de-
cision-making to integrate economic, social and
environmental policies, plans and programmes’
(Planning Dept., 1996). However, SUSDEV21 is ex-
pected to take 30 months to complete (mid-1999)
and its results may be too general to have immedi-
ate impact on policy. In the meantime, if the Hong
Kong government is to push ahead with the full
implementation of the TDSR’96, the city could end
up with little left to develop in the future, irrevers-
ible damage to the environment, reduced biological
diversity, and perhaps not a very pleasant place for
human habitation.

The Hong Kong Government’s development vi-
sion is based on vast reclamation, and the
development of container terminals and related fa-
cilities. This vision brings with it worsening pollution
as opting for more container terminals will increase
the number of diesel driven container trucks on the
road. According to the Hong Kong Government’s
own estimates, the number of such trucks could in-
crease a staggering 564% by the year 2011 (Transport
Branch, 1993), The TDSR’96 Consolidated Techni-
cal Report acknowledges that its overall territorial
development plans will result in the statutory Air
Quality Objectives being exceeded. Furthermore,
‘traffic noise in both the urban areas and the New
Territories is expected to exceed the Hong Kong
Planning Standards and Guidelines requirements,’
thereby increasing noise in a city which is already
‘dubbed as the noisiest city in the world’ (EPD,
1996). The bad news continues: ‘planned sewerage
infrastructure would be overloaded in many areas

. and water quality objectives will probably be
unachievable,” and ‘the proposed scale of develop-
ment ... have the potential to adversely impact
ecologically valuable habitats’ (TDSR’96 Consoli-
dated Technical Report).

It is irresponsible for the Hong Kong Govern-

ment to push ahead with these plans as it has neither
determined the possible health effects for Hong
Kong’s people nor the potential loss of biodiversity.
Indeed, government planners should also present al-
ternative development options rather than propose
growth projections based essentially on container ter-
minal development, implying therefore that Hong
Kong’s growth can only be tied to such develop-
ments.

Although the Hong Kong Government has been
voluntarily carrying out for several years environ-
mental impact assessments (EIA) for public projects,
its attitude is to use the EIA process as mitigation,
rather than as a planning tool. Now that the ground-
breaking Environmental Impact Assessment
Ordinance has been passed by the Legislative Coun-
cil, the Hong Kong Government should integrate the
EJA process into the earliest planning stage in order
for it to be truly meaningful. If the government does
not use the EIA process for the purposes for which
it is intended, it will inhibit itself from finding the
best solutions and continue its bias on physical infra-
structure development as a key source of growth.

The Hong Kong Government should carry out
SUSDEV21 with due speed, but it should also be
ready to allow a degree of flexibility in its policy-
making and planning now so as to make room for
more creative thinking about city planning, and for
there to be an opportunity to correct the reclama-
tion/container terminal bias in the TDSR’96. In any
event, the TDSR’96 is deficient in another way in
that it offers no indication for development after
2011. Since the Hong Kong Government does not
have a long-term view as yet, it should take the
opportunity to pause and reconsider its direction for
development. To view Hong Kong’s development
as part of the Pearl River Delta Region as a whole
presents many exciting possibilities.

I suggest that the Hong Kong Government con-
sider:

»  How the city of Hong Kong might ‘expand’ by
exploring special arrangements with Chinese au-
thorities to use land on the other side of China’s
border.

Such an idea may have been unthinkable before, but
as Hong Kong becomes a part of China and the
main centre for the Pearl River Delta region, it would
be sensible to plan properly for the whole of this
southern Chinese metropolis-in-the-making. Such an
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expansion into Hong Kong’s natural hinterland could
relieve the pressure to reclaim Victoria Harbour and
also avoid other social and environmental problems
related to over-population. Proper planning for the
whole area will also allow for better natural resource
management as well as conservation. While acknowl-
edging the importance of regional development, the
TDSR’96 is non-explicit about the possibilities of
joint planning between Hong Kong and the Pearl
River Delta region.

Perhaps it is politically incorrect for the Hong
Kong Government to even hint at such an idea while
the territory is still under British rule, but the logic
and necessity of collaborative planning in the future
is inescapable. Thus to insist, as the TDSR’96 does,
that Hong Kong’s population pressure is best re-
lieved by harbour reclamation is myopic: and the
wisdom that Hong Kong must develop more con-
tainer terminals even though it has already ran out
of land is suspect. There is land for development on
the mainland.

» To complement SUSDEV21 by requiring rel-
evant government departments to submit
proposals on how to develop and implement:

1. Energy/water conservation and efficient usage

2. Constructing buildings in more resource effi-
cient ways

3. Coastal management to conserve marine re-
sources

4. Expanding country parks and preserving areas
of special ecological value

The time between commissioning of SUSDEV2I
and the adoption of a sustainable development policy
could be several years. The intervening time should
not be wasted. It is obvious that a number of gov-
ernment departments will be key in developing new
policies. They should be asked to carry out studies
now in areas where they know will require atten-
tion. For example, Hong Kong must have a
comprehensive conservation policy which covers the
use of natural resources, including energy and wa-
ter, as well as preserving biodiversity. Furthermore,
the Agricultural and Fisheries Department can al-
ready be working on establishing a detailed database
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on ecosystem representation, developing a long-term,
comprehensive coastal management plan and public
education programme, as well as better protection
of terrestrial habitats.

1t is hoped that SUSDEV21 will lead the Hong
Kong Government to adopt a new organizational
approach to decision making. At present, decision
making and implementation in housing, public health,
the environment, public parks, transport, electricity,
water, waste disposal, sewage and education are all
compartmentalized within departments and public
bodies with limited links with one another. The ver-
tically integrated structure is a barrier to
cross-departmental and cross-disciplinary fertiliza-
tion of knowledge and ideas. Government
departments must collaborate much more in order to
find solutions to the challenge of high density sus-
tainable urban living.

CONCLUSION: SUSTAINABLE URBAN
LIVING IN THE 21ST CENTURY

Making living in Hong Kong an enjoyable experi-
ence is one of the great tasks ahead. Territorial and
town planning must give full consideration to how
people can feel more secure in their neighbourhoods,
live in a clean, healthy and comfortable environ-
ment, how institutions such as schools, housing,
policing and public spaces can work in tandem, and
also how to take into account the other forms of life
that inhabit our natural surroundings. Rather than
wholesale development, such as extensive harbour
reclamation, Hong Kong needs to keep and renew
its built-in natural inheritance.

Hong Kong may have been a refugee city once,
but now it has its own distinctive identity and its
sense of place must be reinforced rather than de-
pleted with insensitive development. Since territorial
and town planning affects the entire community, the
decision-making processes involved must provide
meaningful channels and opportunities for public par-
ticipation, as is the right of citizens in a modern
society. With a sense of identity comes pride, and
with pride comes a sense of ownership which needs
to be acknowledged in policy making.
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Conserving Hong Kong’s Biodiversity

Cho Nam Ng

ABSTRACT

With its urban population confined to only about 15% of the land area, Hong Kong provides a wide variety
of natural habitats which sustain a highly diverse flora and fauna. However, increasing population levels,
redevelopment of previously agricultural areas, the extensive recreational use of the country parks, and other
factors continue to put considerable stress on the natural environment. Government policies to protect flora
and fauna, while quite valuable, are deficient in many ways, particularly in coping with the rapid changes
Hong Kong has been undergomng and is likely to experience in the future. A far more imtegrated and
comprehensive management approach is needed if Hong Kong’s natural environment is to survive in any-
thing like 1ts present form.

Keywords: Hong Kong, nature conservation, biodiversity, wildlife

INTRODUCTION Table 1
Approximate numbers of wild species in
selected plant and animal groups in Hong Kong

(Ashworth et al 1993; WWFHK 1994).

Given Hong Kong’s reputation as a high-density city,
many people often ask if Hong Kong has a natural

environment. In fact, Hong Kong sustains a wide

variety of fauna and flora (Table 1), despite years of Groups Approximate  Approximate
intense economic development which has increas- number of % of global total
ingly confined the territory’s biodiversity within species  (recorded species)
geographic limits. Today, Hong Kong has more wild mammals 57 1%
plant and animal species than the whole of _Britain (bats) 21 0o
(Du{igeon and. Corlfatt, 1994), and new species are birds 420 5%
continually being discovered. For example, an on- reptiles 78 1%
going biodiversity survey being conducted by a team o o

. . amphibians 23 0.5%
of researchers from the University of Hong Kong )

. . freshwater fish 96
added 52 species of plants new to Hong Kong in the flowering plants 1900 0.8%
first nine months of the study (Holland, 1996). owering p (including e
A remarkable number of the animal species re- 120 orchids)

corded are endemic to the territory, e.g. the Hong moths 5000
Kong Cascade Frog Amolops hongkongensis, butterflies 200
Romer’s Tree Frog Philautus romeri, mangrove crab dragonflies 100
Chiromanthes maipoensis, and the lizard Didamus

Cho Nam Ng, Associate Professor, Department of Physics & Matenals Science, City University of Hong Kong, Tat Chee Avenue,
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Bogadeki. A number of plant species considered rare
or endangered in China (and globally) are found in
Hong Kong, e.g. the Hong Kong Breadfruit
Artocarpus hypargyrea, Hairy Chestnut Castanopsis
concinna, Keteleeria Keteleeria fortunei, and several
species of Camellia and orchids (WWFHK, 1994).
Hong Kong also supports a number of globally rare
and endangered bird species, notably the Black-faced
Spoonbill, of whose global population 16% winters
in the Mai Po Marshes and Inner Deep Bay area
(Aspinwall, 1996). Much of Hong Kong’s diversity
is due to the variety of habitats created by its geo-
graphical position, complex terrain and seasonal
variation (Dudgeon and Corlett, 1994). The existence
of large tracts of protected land and associated con-
servation measures also help many terrestrial species
to survive in such an urban and congested place.

One of Hong Kong’s most important wildlife
conservation sites is the Mai Po Marshes and the
surrounding Inner Deep Bay area. The mudflats, gei
wai (shrimp ponds) and dwarf mangroves in the area
provide a rich habitat, particularly for migratory and
resident birds. Some 300 species of birds have been
observed here; 13 of them are globally threatened
species and five have important populations in Deep
Bay. Over the 1990-94 period, the area supported
an average of 50,000 waterfowls in mid-winter; in
January 1996 that figure reached 68,000. As a re-
sult, and after years of active lobbying by green
groups and conservationists, some 1500 hectares of
the Mai Po wetlands were listed as a ‘Wetland of
International Importance Especially as Waterfowl
Habitat” under the Ramsar Convention in Septem-
ber 1995 (Aspinwall, 1996).

THE THREATS

As hunting and trapping of wildlife seem to have
declined during the last decade, habitat loss resulted
from urbanization and infrastructure development has
become the main threat to the biodiversity of Hong
Kong. For example, the massive development of
Chek Lap Kok and Lantau Island associated with
the new port and airport construction has destroyed
one of the principal habitats for the endemic Romer’s
Tree Frogs (Greiner, 1991), and affected the streams
at Tai Ho and Tung Chung which support unusually
high fish diversity — 47 and 23 species, respec-
tively, including some threatened fishes (Dudgeon
and Corlett, 1994).
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An increase in the standard of living and in the
population’s mobility, due to improved road and
transport systems and wider car ownership, have also
encouraged people to live in areas considered too
remote a decade or two ago. This recent movement
of population and the associated amenities to previ-
ously rural areas has exerted considerable
development pressure on our diminishing wildlife
habitats.

GOVERNMENT POLICY AND LEGAL
FRAMEWORK

The government’s policy on conservation, broadly,
is "to conserve and enhance our natural environment
by protecting existing conservation areas and herit-
age features, by identifying new areas for such
conservation, and by compensating for areas which
merit conservation but which are inevitably lost to
essential development projects.” (PELB, 1993)

The mechanism for protection of Hong Kong's
diverse fauna and flora relies principally on the ex-
isting Country Parks system. The Country Parks
Ordinance enacted in 1976 provides the legal frame-
work for the designation, protection and management
of Country Parks and Special Areas. Today, Hong
Kong has established 21 Country Parks and 14 Spe-
cial Areas. and together they cover 41,474 hectares
(Hong Kong Government, [996), or about 40% of
the total land area — this is one of the highest in the
world in terms of percentage coverage (World Re-
sources Institute, 1992). However, it is important to
point out that the Country Parks are managed for
multiple functions, namely recreation, education and
conservation (Thrower, 1984); therefore they should
be classified in the more general category of Pro-
tected Landscape (category V) in the IUCN
classification system for Protected Areas (IUCN
1990). The 14 Special Areas and the two Restricted
Areas at Mai Po Marshes and Yim Tso Ha Egretry
are, however, qualified as Managed Nature Reserve/
Wildlife Sanctuary (category 1V} for their prepon-
derant conservation function. Together they occupy
only about 2% of the total land area of Hong Kong;
this figure is lower than the average for developed
countries {World Resources Institute, 1992),

Following the enactment of the Marine Parks
Ordinance (Chapter 476) in mid-1995, the first sites
at Hoi Ha Wan Marine Park, Yan Chau Tong Ma-
rine Park and the Cape D’Aguilar Marine Reserve
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were designated a year later. This marks a very im-
portant step in the conservation of Hong Kong’s
marine environment.

Apart from the Country Parks and Marine Parks
Ordinances, several ordinances related to the con-
servation of flora and fauna are in force in Hong
Kong. The Wild Animals Protection
Ordinance(Chapter 170) prohibits hunting, posses-
sion or sale of listed wild animals. It also restricts
access to designated wildlife reserves including the
Mai Po Marshes and the Yim Tso Ha Egretry. The
Forest and Countryside Ordinance (Chapter 96) pro-
tects forests, plantations, and natural vegetation on
government land from fire and physical damage, and
prohibits cutting, felling, damaging or possession of
listed protected plants, which amount to 27 species.
The import, export and possession of endangered
species of animals and plants listed under the Con-
vention on International Trade in Endangered Species
of Wild Fauna and Flora (CITES) is subjected to
strict licensing control under the Animal and Plant
Protection of Endangered Species Ordinance (Chap-
ter 187).

In terms of planning control, the Town Plan-
ning Ordinance (Chapter 131) enables the preparation
of statutory plans delineating areas as conservation
zones such as Site of Special Scientific Interests
(SSSIs), greenbelts, coastal protection areas and con-
servation areas. In such conservation zones,
developments are restricted and controlled in accord-
ance with the outline zoning plans. The recently
enacted Environmental Impacts Assessment (EIA)
Ordinance requires major development projects to
carry out an EIA process in order to predict, assess
and mitigate the project’s possible environmental
consequences.

DEFICIENCY OF THE PRESENT COUNTRY
PARKS SYSTEM

As far as conservation is concerned, the existing
Country Parks system does not provide protection
for all Hong Kong’s wildlife and their habitats. The
existing Country Parks and Special Areas consist
largely of steep hillside and ridges, usually exclud-
ing the areas around villages. As a result, some
ecologically important sites such as lowland rivers,
fresh water marshes and fung shui woods are not
protected. Government has to rely on other rather
indirect means, such as planning controls or the EIA

process, to limit undesirable development at those
sites.

Sha Lo Tung, a small upland valley near Tai Po
and surrounded by Pat Sin Leng Country Park, is an
example. A total of 68 species of dragonfly have
been recorded so far in the valley, including one
species new to science and nine rare species. This
makes the site an internationally important site for
the conservation of dragonflies (AXIS, 1995). How-
ever Sha Lo Tung has been threatened by a proposed
private development for golf course and luxury
houses since the early 1980s. As there was no statu-
tory planning control on the land use in the valley,
the EIA process became effectively the only device
to limit and mitigate environmental impacts caused
by the proposed development.

In view of the exceptional importance of Sha
Lo Tung, the Advisory Council on the Environment
concluded that the impact of the development was
not acceptable and thus the council did not endorse
the EIA report in December 1996. The development
has been postponed for the time being, but the val-
ley is still not secure for wildlife as local inhabitants
are in strong support of the development and there
is presently no long-term strategy for the protection
of the valley. This latter point also highlights the
limitations of the EIA process as a proactive means
for wildlife conservation.

A relatively minor extension of the Country
Parks’ boundaries to include the most ecologically
significant sites could solve the problem in Sha Lo
Tung, but the government seems reluctant to take
any action, particularly that which might involve
resumption of private land. There appear to be two
main reasons: firstly, resumption action would mean
the government taking away the property rights of
the landowners which would require legally defen-
sible justifications; and secondly, there is no
precedent in Hong Kong for resuming private land
for the purposes of conservation.

The lack of sufficient funding and resources
from the Government is also a major problem in the
management of existing Country Parks and Special
Areas. In the 1996-97 fiscal year, the government
has allocated only $218 million to the Country Parks
which amounts to about 53 cents per square metre
per year. The figure is criticized by conservationists
as being far too low for carrying out any effective
conservation measures (Walker, 1997). For the same
reason of limited resources, the progress of designa-
tion of new country parks has been extremely slow,
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even though the government has already identified
14 potential sites in the territory (Hong Kong Gov-
ernment, 1996).

THE CHALLENGE

The trend of intense and rapid development in Hong
Kong is unlikely to abate in the next decade or so,
as is clear in the Planning Department’s Territorial
Development Strategy Review (Planning Depart-
ment, 1995). More land will be required to satisfy
the needs of the growing population, predicted to
range from 7.5 to 8.1 million by the year 2011, and
the associated infrastructure and other facilities. With
extreme pressure for public housing and a lack of
easily accessible land it may be inevitable that eco-
logically sensitive areas be encroached upon to satisfy
land for housing needs. The TDSR points out that
‘potential loss of habitat and destruction of fragile
ecosystems would be of considerable concern. Ar-
eas of ecological value that are most vulnerable
include the Special Areas, Country Parks, Marine
Reserves, Mirs Bay, Tolo Harbour and Deep Bay.’
To meet this challenge, conservationists (see for
example WWFHK, 1994) urge the government to
formulate a comprehensive and proactive conserva-
tion strategy, and an associated action plan. With
inputs from green groups, academics and conserva-
tionists, the Government should identify priority
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Solid Waste Management in Hong Kong: Towards
an Integrated Partnership

Gordon T.L. Ng

ABSTRACT

Solid waste management has become one of the major environmental issues for Hong Kong, posing a threat
to limited disposal facilities and consuming much of the financial and environmental resources available in
Hong Kong. Traditional approaches toward managing solid wastes rely on the provision of environmental
infrastructure and enforcement of regulations against littering, and countering illegal collection and disposal.
Recent initiatives show that the government, environmental groups and the private sector are working
towards a partnership in pooling resources and expertise to implement various waste reduction measures and
projects. This paper describes the present waste management issues and examines recent initiatives, and
concludes with a discussion of the partnership approach within the framework of an integrated solid waste

management.

Keywords:
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INTRODUCTION

Municipal solid waste management (MSWM) is one
of the key environmental concerns in Hong Kong.
The quantity of waste generated from households,
commercial and industrial activities, and construc-
tion projects has increased from approximately nine
million tonnes in 1986 to 17 million tonnes in 1995;
about half of the respective totals were disposed of
in landfills or at the Kwai Chung incinerator.! New
strategic landfills which handle over 95% of all
wastes were commissioned in the first half of the
1990s and were expected to serve Hong Kong for at
least 20 years, but recent estimates put their pro-
jected lifespan at 10 to 15 years.?

The purpose of this paper is to review the waste

management policy in Hong Kong. The first section
discusses major issues on municipal solid waste man-
agement, followed by an outline of the various
collaborative efforts by the government and the com-
munity. The latter section discusses how the
government, the general public and the business com-
munity can collaborate and progress towards
achieving integrated solid waste management in
Hong Kong. Such efforts could provide a basis for
developing a partnership approach whereby all sec-
tors within the community could contribute to
tackling environmental challenges. In this paper, mu-
nicipal solid waste refers to domestic, commercial
and industrial waste; construction waste refers to
those arising from the construction and demolition
activities.

Gordon T. L. Ng, Senior Consultant, Environmental Resources Management - Hong Kong, Ltd., 6/F., 9 Chatham Road, Hecny
Tower, Tsim Sha Tsui, Hong Kong. Tel: (852) 2722-9715, Fax: (852) 2723-5660. Email: gtl@ermhk.com
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MANAGING SOLID WASTES

In 1995, the quantity of solid waste disposed of at
Hong Kong’s landfills and incinerator was about 8.4
million tonnes (averaged at 23,000 tpd).> The main
sources of solid wastes disposed of are construction
(65%), domestic (26%), commercial and industrial
(O%).

The quantity of municipal solid waste is found
to have an almost linear relationship with the
community’s economic growth as measured by the
Gross Domestic Product (GDP), and this relationship
has been used by the government to forecast waste
arisings.* The Waste Reduction Study commissioned
by the Environmental Protection Department in 1994
predicted that if the growth of waste arising
continues, the quantity of waste requiring disposal
will increase by 40% by the year 2005, with total
waste management costs reaching $3.5 billion in that
year.’

Along with the increased affluence of the com-
munity, construction activities related to projects such
as housing, offices, roadworks, and infrastructural
facilities have increased significantly. Whilst over
half of the construction waste is diverted for re-
claiming land, a significant proportion is still
disposed of at the landfills. More efforts are there-
fore needed to promote segregation and sorting at
source for useful materials, and diversion of wastes
for reclamation in order to conserve resources and
use landfill space more efficiently.

As the amount of solid waste requiring final
disposal grows in volume, Hong Kong is fighting an
uphill battle to manage the problem within constraints
of limited available land, a dense built environment
(in some urban areas such as Kwun Tong the popu-
lation density is as high as 53,000 people per square
kilometre®) and intense commercial activities. These
constraints make it difficult to site new landfills.

In light of the growing problem and current con-
straints, the Hong Kong community needs to be
brought to focus on making the limited environmen-
tal resources more sustainable. The current estimate
of the remaining life span of the existing landfills is
10 to 15 years, if nothing is done to check the esca-
lating growth of waste. Recent growth in urban areas
and new towns means that land and environmental
resources need to be utilized more efficiently so that
people in Hong Kong may live in an acceptable
environment with proper control of pollution and
protection of public health. The throwaway habit of
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the community, like that of many affluent counter-
parts in other countries, needs to be changed to
encompass more conscious use of resources and in-
creased awareness of sustainable waste management.
Whilst efforts in this direction have been initiated
by the government, non-governmental organizations
and businesses, it would be beneficial to focus at-
tention on integrating resource conservation and
waste management in the form of a close partner-
ship between the community at large, businesses,
non-governmental organizations and the government
in the waste management system.

GOVERNMENT POLICY AND
MANAGEMENT FRAMEWORK

Prior to the early 1990s, the primary waste
management objectives as stated by the government
were to provide facilities for the “cost effective and
environmentally satisfactory disposal of all wastes’
and ‘proper enforcement of legislation’ against
adverse environmental effects associated with the
storage, collection, treatment and disposal of
wastes.” The Waste Disposal Ordinance enacted in
1980 provides the overall framework for managing
the collection and disposal of all waste in Hong
Kong. As far as municipal wastes and construction
wastes are concerned, the ordinance stipulates the
preparation of the Waste Disposal Plan which was
published and approved in 1989, setting out the
strategy of constructing three large state-of-the-art
landfills and a network of refuse transfer stations for
handling the solid wastes in Hong Kong. These
facilities comprise the government’s effort to provide
an ‘end-of-pipe engineering fix’ in the least costly
(at least financially) but effective, and to a certain
extent, environmentally acceptable way of managing
solid waste in Hong Kong.

In the past, despite its intentions to promote
recycling and other waste minimisation measures as
options for managing waste, the government con-
sidered the prospect of its direct participation in waste
recovery and recycling activities inappropriate.® In
the last few years, however, the government has ini-
tiated several waste avoidance and material recovery
projects,’ indicating a shift of government policy
from relying on a solely market-driven recycling sys-
tem to more proactively assuming some
responsibility in promoting waste reduction as a
waste management option.
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Such a change reflects the global trend of adopt-
ing integrated solid waste management, and local
pressure to promote resource conservation and waste
reduction, brought by community and environmen-
tal groups. However, it is certain that waste reduction
has been seen as an essential method for reducing
the pressure on existing disposal facilities, with the
potential of extending the life of existing landfills
by 6 to 23 years.!® A long-term Waste Reduction
Plan is currently being developed by the govern-
ment to identify practical means to facilitate waste
avoidance, reuse, material recovery and recycling,
and to promote the use of bulk waste reduction tech-
nologies such as incinerators based on advanced
waste-to-energy technology. The plan is scheduled
for public consultation in late 1997.!

WASTE CHARACTERISTICS AND
RECOVERED MATERIALS

The characteristics of disposed waste often shed
much light on the affluence, vibrancy, and lifestyle
of a community. The main components of munici-
pal solid waste, in terms of weight, include
putrescible (35%), paper (21%), plastics (14%), bulky
and junk waste such as old furniture and electrical
appliances (10%).'?2 The high proportion of
putrescible and moisture content (about 45%) found
in Hong Kong’s domestic waste may reflect the com-
munity’s Chinese style of cooking and diet. Over
the past 10 years, the composition of domestic waste
remained relatively stable. However, for commer-
cial and industrial waste, the proportion of paper
has increased from about 20% in 1984'3 to over
30% in 1994, which in part reflects the growing
intensity of commercial activities and the increased
practice of using paper documents and packaging.
Current recovery and recycling activities in
Hong Kong mainly focus on marketable materials
(e.g. paper, non-ferrous metals such as copper and
aluminium cans, ferrous metals) which can be read-
ily recovered from the waste stream. There are
various constraints which limit the extent of waste
recovery and recycling activities, including space,
which affects the viability of waste separation and
sorting activities; high land premiums and labour
costs, which govern the economic viability of local
recycling facilities; and the market economics for
the recovered materials and recycled products.
Despite the various constraints, Hong Kong’s

overall material recovery rate is significant. The over-
all recycling rate for MSW is estimated at about
44% of the waste generated, amounting to 2.2 mil-
lion tonnes in 1995. In 1994, the main recovered
materials, in terms of weight, were paper (37%),
plastics (17%), ferrous metals (37%) and non-fer-
rous metals (7%). About 75% of these materials were
exported for reprocessing, amounting to an export
value of HK$3 billion in 1995. These recycling ac-
tivities rely heavily on the overseas market demand.
China, in particular, is the major market for waste
exported from Hong Kong. Recent legislation in
China which prohibits the import of contaminated
wastes has had a significant impact on waste recy-
cling in Hong Kong, as the changing market for
recyclables has impacted particularly on individual
waste collectors and small companies.'*

As mentioned earlier, construction waste mate-
rials, if properly separated at source, could be
diverted for reclaiming land. The government is cur-
rently promoting the reuse of construction waste at
public dumps, and reviewing the overall public
dumping strategy, which could complement various
construction waste management measures including
intermediate sorting facilities at landfills, landfill
charging schemes and improvements in waste man-
agement practices in the construction industries.

COLLABORATIVE EFFORTS AND
CHALLENGES AHEAD

The discussion above identifies various major con-
cerns which relate to managing municipal solid waste
in Hong Kong, and outlines the government policy
to deal with them. This section will discuss some
examples of collaborate efforts and waste manage-
ment challenges for the whole community. This is
particularly timely as the government is presently in
the process of drafting a waste reduction plan. The
following discussion will examine ways in which
the government, the business sector and the commu-
nity at large may work towards a sustainable way of
managing our municipal wastes.

1t should be noted that such collaboration is not
new. In 1994, the Environmental Protection Depart-
ment (EPD), in collaboration with the Retail
Management Association, launched the Use Less
Plastic Bags Campaign (sic) involving more than
1,500 local supermarkets and stores. In the first year,
the campaign achieved an overall reduction target
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of 10%, saving the issuing of 35 million plastic
bags.!> The campaign was also extended to 28 pub-
lic markets through a joint effort by the Consumer
Council, EPD, Housing Department, Housing Soci-
ety, Urban Services and Regional Services
Departments.

Other waste reduction projects include numer-
ous material recovery projects, such as the Waste
Paper Collection Day jointly organized by the Envi-
ronmental Campaign Committee, the Housing
Authority and RTHK Radio 2 on 30 December 1995.
Through the Environment and Conservation Fund
(ECF) set up by the government in August 1994, a
number of recycling and waste reduction programmes
were organized by community groups. One of the
six explicit behavioural and lifestyle changes which
the ECF intends to promote is the ‘minimization of
waste generation and promotion of the 3R (reduce,
reuse and recycle) concept’.'® A cursory examina-
tion of the 118 educational and community action
projects funded by ECF between August 1994 and
September 1996 highlights that some were related
to waste reduction, ranging from avoidance pro-
grammes (e.g. No Foam Box Campaign) to material
recovery (e.g. Paper Recycling Project). Other or-
ganizations are also collaborating their efforts in
waste reduction. For example, Hong Kong Telecom
has collaborated with the Conservancy Association
on a Waste Paper Recovery Project in over 200
schools.

It is difficult to evaluate the success of these
projects. With a few exceptions, most of these ini-
tiatives were implemented on a project by project
basis and lack continuity. This increases the diffi-
culty of assessing the effectiveness and economic
efficiency of any particular form of waste reduction
project, as the short-term benefits and costs are not
representative of what may happen in the longer
term. The projects are often poorly documented and
there are insufficient efforts to systematically reflect
on the experience gained and the lessons learnt. The
experience of the author indicates that a typical com-
plaint made by organizers of waste recovery projects
is the difficulty in getting waste dealers to remove
the materials they have collected. On the other hand,
waste dealers often consider the available quantity
to be insufficient for an economical truckload, or
the materials to be too contaminated, which reduces
the value of the materials or adding to the cost of
further sorting and cleaning the materials.

The situation is further complicated by China’s
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recent prohibition of importing domestic and con-
taminated plastic wastes, following the PRC’s
Comprehensive Solid Waste Pollution Control and
Prevention Law made effective on 1 April 1996, In
1995, about 1.6 million tonnes of recovered materi-
als from the waste stream were exported for
recycling; China has been a main export destination
for these materials. For example, from January to
July 1996, about 98% of the 132,000 tonnes of re-
covered plastic wastes and 86% of the 260,000 tonnes
of waste paper exported from Hong Kong were des-
tined for China.!” If these wastes were recycled
locally, an additional capacity of 600,000 to 700,000
tonnes per annum of waste re-processing facilities
for paper and plastics would have been needed. In
1995, it was estimated that some 600,000 tonnes of
recyclables were reprocessed locally. Recyclers may
find markets for recyclable materials more stringent
in terms of material quality and specifications and
waste generators may find it more difficult to get
recyclers to collect their recovered materials.

Recently, the Environmental Protection Depart-
ment commissioned two projects on waste reduction
and material recovery to non-governmental organi-
zations. The first one was awarded to the
Conservancy Association, to develop two informa-
tion packages on waste paper reduction in the office
environment and waste reduction in the community.
The project was completed in April 1996. The other
was a follow-up project to implement the proposal
contained in the information package on waste re-
duction in community in four housing estates. The
project was awarded to Friends of the Earth in Sep-
tember 1996 and was scheduled for completion in
early 1997. These projects mark a new form of col-
laboration between the government and
non-governmental organizations. In the process, the
experience of the government and that of non-gov-
ernmental organizations, especially in documenting
experience and motivating community involvement
respectively, can be shared and integrated.

The provision of environmental education, in
particular education to promote the awareness of re-
source conservation and waste management, is an
important area for consideration if the partoership
approach is to succeed. Efforts on related education
programmes and activities are often fragmentary and
ephemeral. With continuous support from the gov-
ernment and the private sector, the environmental
and local resident groups are the most appropriate
base for mobilizing community resources to cam-
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paign for resource conservation and waste reduc-
tion.

The initiatives from the private sector are another
important element in the success of partnership. The
experience from the Use Less Plastic Bags Campaign
(sic) and other material recovery programmes
indicate that the relevant parties need to be motivated
and involved in the right part of the chain. For
example, supermarkets and retail outlets are
important stakeholders in distributing plastic bags
and their involvement is essential to the success of
reduction of plastic bag wastes. Similarly, recyclers,
re-processors and retailers for recycling products are
all important stakeholders of the recycling chain.

The participatory approach requires the leader-
ship and strong commitment of the government to
encourage the adoption of waste management. It also
needs concerted action from the business sectors and
the community at large in order to make any partici-
patory programmes a success. The above examples
illustrate how various stakeholders may play a part
in an integrated waste management system. Much
more concerted effort is still needed to tackle vari-
ous challenges ahead in conserving the precious
environmental resources and in achieving more sus-
tainable waste management.

NOTES

CONCLUSION

This paper has looked briefly at the development of
the physical facilities and policy measures of an in-
tegrated waste management system in Hong Kong.
The previous section examined some recent exam-
ples of collaboration among various parties in waste
reduction and resource conservation. It has been pro-
posed that a sustainable waste management system
requires participation from all concerned parties: the
community at large, NGOs, businesses and the gov-
ernment. Participatory efforts cannot be confined
within the traditional command-and-control ap-
proach, which demands much resource in the
implementation process and may not be efficient. A
partnership approach whereby stakeholders exercise
their duty of care towards the environment is needed
to achieve progress towards sustainability.

ACKNOWLEDGEMENTS

I would like to express my sincere thanks to Dr Sam
Tsang who provided some thoughts on the frame-
work of this paper.

1 Environmental Protection Department. 1996. Environment Hong Kong 1996: A Review of 1995. Hong Kong: Envi-

ronmental Protection Department.

2 Environmental Protection Department. 1996. Hong Kong — The Environmental Challenge: Environmental Protection
Department 1986-1996. Hong Kong: Environmental Protection Department.

3 Wong, Koon-kwai. 1996. ‘The Environment: Heading Towards Sustainability?’ in The Other Hong Kong Report
1996, edited by Nyaw Mee-kau and Li S1-ming. Hong Kong: Chinese University Press, pp. 367-387.

4 Environmental Protection Department. 1995. Monitoring of Municipal Solid Waste 1991-1992. Hong Kong: Environ-

mental Protection Department.

5 Planning, Environment and Lands Branch. 1996. Heading Towards Sustainability: The Third Review of Progress on
the 1989 White Paper. Hong Kong: Planning, Environment and Lands Branch.
6 Census and Statistics Department. 1996. 1996 Population By-census: Summary Results. Hong Kong: Government

Printer.

7 Hong Kong Government. 1989. White Paper: Pollution in Hong Kong — A Time to Act. Hong Kong: Government

Printing Department.

8 Planning, Environment and Lands Branch. 1989. Waste Disposal Plan for Hong Kong. Hong Kong: Planning,

Environment and Lands Branch.

9 In 1990, for example, the Environmental Protection Department conducted two pilot projects, one to collect waste
paper in a public housing estate in Tuen Mun, the other to collect waste plastic bags in a public housing estate in

Shatin.

10 Hong Kong Government. 1996. Policy Commitments: The 1996 Policy Address. Hong Kong: Government Printer.
11 Hong Kong Government. 1996. Progress Report: The 1996 Policy Address. Hong Kong: Government Printer.
12 Environmental Protection Department. 1995. Monitoring of Municipal Solid Waste: 1993 and 1994. Hong Kong:

Environmental Protection Department.

13 Environmental Protection Department. 1989. Monitoring of Municipal Solid Waste 1989. Hong Kong: Environmental

Protection Department.

Vol 5 No1 May 1997



36 GORDON T L. NG

14 Ng, Cho-nam and Ng, Ting-leung. 1997. ‘Environmental Protection’ in The Other Hong Kong Report 1997, edited by
Cheng Y S et al. Hong Kong: Chinese University Press (forthcoming).

15 Environmental Protection Department. 1996, Hong Kong — The Environmental Challenge: Environmental Protec-
tion Department 1986-1996. Hong Kong: Environmental Protection Department.

16 Planning, Environment and Lands Branch. 1996. Advisory Council on Environment Paper 48/96, Hong Kong.

17 Census and Statistics Department. 1996. Hong Kong Trade Statistics: Domestic Exports and Re-eaports. Hong Kong:
Government Printer.

Asian Journal of Environmental Management



Developing Practical Indicators of Environmental
Sustainability for Hong Kong

J.H. Liu, Nicola Atkinson and Carlene VVan Toen

ABSTRACT

Environmental sustainability at the geographic level of a major urban area and its immediate surroundings
presents rather different issues and opportunities from those studies at the national, regional or global level.
Basically sustainability at the local level must involve extensive trades with other areas and this needs to be
reflected appropriately. Data availability is also quite different. The present study is designed to develop and
illustrate a methodology for better defining and measuring environmental sustainability at the metropolitan
level.

This paper presents the preliminary findings of a study of environmental sustainability for Hong Kong,
in particular the results of the first round selection of environmental sustainability indicators for Hong Kong.
The selection focuses on indicators relating to air quality, marine water quality and solid waste. A total of 19
possible indicators were considered and evaluated on the basis of the selection criteria. Of these, six were
selected as initial indicators. Subsequent rounds will address the issue of terrestrial nature conservation, fresh
water systems and the urban natural environment. Consideration will also be given to cross-media and cross-

boundary environmental issues and the possibility of developing indicators to address them.

Keywords:

environmental sustainability indicators, Hong Kong, air quality, marine water quality, solid waste

INTRODUCTION

‘Sustainable development’ became the focus of much
attention after the 1992 United Nations Conference
on Environment and Development (UNCED) in Rio
de Janeiro. Since the term was first coined in the
early 1970s, great effort has been expended on de-
fining its parameters (Liverman et al., 1988; Basiago,
1995). Yet even if the concept of sustainability is
conceptually appealing, it presents a daunting chal-
lenge.

Present economic systems throughout the world
are clearly unsustainable in many fundamental ways,
and defining measures to enhance sustainability

which are seen as practical by the public requires
considerable care and thought. Hence, the process
of moving from broad aspirations to specific meas-
ures of success or failure has been slow. This has
perhaps followed from efforts to discuss the term at
a global rather than a local level and from the ab-
sence of specific measures or indicators which could
be used to assess progress in selected areas. As a
result, the focus of work in the last few years has
begun to shift to the development of such indicators
(Hammond et al., 1995; UK Government, 1996).
Much of the work on sustainability and its meas-
urement has been at the national level. Yet
increasingly attention is focused at the local level

J. H. Liu, Nicola Atkinson and Carlene Van Toen, Centre of Urban Planning and Environmental Management, The University
of Hong Kong, Pokfulam Road, Hong Kong. Tel: (852) 2857-8598. Fax: (852) 2559-0468.
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(LGMB, 1995). In May 1996 a study designed to
develop initial indicators of environmental
sustainability for Hong Kong was launched with the
financial support of a joint private sector/Hong Kong
government environment fund. The fundamental aim
of this study is to extend and refine the concept of
‘environmental sustainability” from one of broad as-
pirations to one of specific measures of success or
failure at the local level (Barron and Reilly,1996).
As far as possible such measures should be readily
understood and appreciated as valid by policy mak-
ers and the public. In other words, the indicators of
environmental sustainability should be designed so
as to make it clear to non-specialists and specialists
alike whether it is desirable or even possible to con-
tinue specific forms of business as usual over normal
longer-term planning horizons.

In this effort to move from the general to the
specific in conceptual terms, a related aim is to move
from a global view of sustainability to a practical
one which is delineated by the specific geographical
area of Hong Kong. A tight geographic focus poten-
tially brings the concept of sustainability down to
the manageable level of personal and community
action. The study aims to present a manageable set
of measures of environmental sustainability for Hong
Kong which enhances participation in the
sustainability debate, and in the process identify spe-
cific policy measures the government might
undertake towards enhancing sustainable develop-
ment in Hong Kong.

The approach taken in this process is fourfold:
1. to develop a specific set of initial indicators of

environmental sustainability for Hong Kong;

2. to measure these;

3. to make preliminary projections of future con-
ditions for each indicator; and, where these
suggest Hong Kong is on an unsustainable path
(e.g. air quality is projected to be seriously un-
healthy for a prolonged period);

4. to examine policy options and develop recom-
mendations for moving Hong Kong towards a
more sustainable future.

In this study, most of the indicators selected are
expected to be state indicators within the pressure-
state-response paradigm. State, as well as pressure
indicators serve to highlight the need for policy meas-
ures, while response indicators are considered here
to be part of policy evaluation. State indicators are
preferred here because they are typically more di-
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rectly experienced or understood by the non-spe-
cialist.

Environmental sustainability at the geographic
level of a major urban area and its immediate sur-
roundings presents rather different issues and
opportunities from those studies at the national, re-
gional or global level. Basically sustainability at the
local level must involve extensive trades with other
areas and this needs to be reflected appropriately.
Data availability is also quite different. This study is
designed to develop and illustrate a methodology
for better defining and measuring environmental
sustainability at the metropolitan level.

THE INDICATOR SELECTION PROCESS

In order to define sustainability needs/concerns as a
specific sub-set of environmental needs/concerns, the
study undertook to develop a practical and useful
methodology for assessing candidate indicators of
environmental sustainability. Atkinson (1996) out-
lines the basic features of the approach to indicator
selection and using that as a starting point and gen-
eral guide, seven basic standards to assess candidate
indicators were eventually employed:

1. Does it address an important sustainability con-
cern; (i.e., can one argue convincingly that
failure to address this problem eventually will
require major involuntary changes in the way
development proceeds)?

2. Is it amenable to policy initiatives (i.e., can un-
derlying conditions be changed so as to avoid
the up-coming problem or develop an effective
adaptation strategy)?

3. Are the data available to measure it as defined?

4. Is it likely to be readily understood by the non-
specialist, including the public at large?

5. Does it represent a problem which is chronic
and widespread rather than acute or highly lo-
calized?

6. Is it founded on valid scientific understanding
and data (i.e., can we be reasonably certain of
avoiding issues which are more apparent than
real)?

7. Can the candidate indicator be assigned mean-
ingful reference or threshold values so that the
consequences for development of impending
problems may be directly assessed?

The first two criteria serve as a ‘screen’, since
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only candidate indicators which reflect serious
sustainability concerns and which may be signifi-
cantly influenced by policy steps are relevant to
assessments of environmental sustainability, regard-
less of their other merits.

While it is important to keep in mind that the
concept of sustainability by its very nature is a ho-
listic one, in practical terms most of the existing
data and policy initiatives address a specific envi-
ronmental medium (i.e. air, water, land). A
media-based approach to identifying indicators of
sustainability is thus quite useful, so long as cross-
media effects are monitored and addressed in the
development of policy responses. For example, solid
waste disposal may be considered as a separate mat-
ter from air pollution, as long as the effects on air
quality of such things as incinerator exhaust or fugi-
tive gases emissions from landfills are considered
when assessing alternative waste disposal strategies.

AIR QUALITY

The Issues and Policy

For a metropolitan region to be considered on the
path to environmental sustainability it must demon-
strate that ambient air does not hinder the health and
well-being of it’s population. Unfortunately in Hong
Kong poor air guality is a daily threat to public
health.

The generation of Hong Kong’s air pollutants is
mainly attributed to human activities surrounding
electricity production, road transport, manufacturing
and construction (Environmental Protection Depart-
ment (EPD), 1995). A considerable amount of Hong
Kong’s land is steep terrain, with buildable land space
limited to less than 200 square kilometres (km?).
The resulting densely built environment contributes
to air pollution problems by trapping pollutants and
restricting natural circulation. High levels of air pol-
lutants are frequently detected in the metropolitan
regions of Hong Kong. However, even moderate to
high levels of background pollutants are also ob-
served in rural air, indicating that regardless of where
people are living in Hong Kong they are effected by
air pollution. The EPD has established Air Quality
Objectives (AQOs) designed to monitor major pol-
lutants that pose the greatest risk to human health.
While legislation, such as the Road Traffic Ordi-
nance, and the Air Pollution Control Vehicle Design

Standard exist to regulate air pollution, standards
are frequently breached (EPD, 1996). Further evi-
dence of the severity of the problem is the recent
linking of over 5,700 fatalities in 1996 to respira-
tory complications resulting from the inhalation of
air pollutants, representing a 20% rise over 1994
figures (Smith, 1996).

Selected Initial Indicators for Air Quality

Selected Indicator: Average annual levels of
Respirable Suspended Particulates (RSP) for areas
of high population density as a ratio to the air
quality objectives (AQO)

Respirable Suspended Particulates (RSP) are minute,
easily inhaled airborne substances. The combustion
of diesel fuel in the engines of motor vehicles is
Hong Kong’s greatest contributing source of harm-
ful RSP (Cheung & Sze, 1995). Particulates, resulting
from the burning of fossil fuel, carry with them other
materials, including toxic heavy metals, sulfur and
nitrogen.

When inhaled, particulates of 10-2.5
micrometres ([tm) in size may clog respiratory pas-
sages causing shortness of breath, coughing, and
irritation. Fine particulate matter of 2.5 um or less
in size pose the greatest threat to health, as they can
become logged in lung tissue (HKU, 1992). Once
embedded in the lungs these foreign substances in-
crease the risk of respiratory diseases such as asthma,
bronchitis, and lung cancer.

Hong Kong’s annual average AQO for RSP is
55 micrograms per cubic metre (Lg/m3). There are
frequent violations of this standard, particularly in
areas of high traffic concentration (EPD, 1995). Hong
Kong’s normally high levels of RSP arguably repre-
sent the most serious health threat to the majority of
its population. In keeping with this project’s focus
on chronic rather than acute and environmental and
health risks, average annual levels of RSP is the
preferred measure, since this reflects the ‘back-
ground’ levels of pollution intake. Due to Hong
Kong’s terrain, there is the possibility of consider-
able variation in RSP exposure levels even with small
areas. Hence, an ‘average’ for all monitoring sta-
tions might mask serious problems in particular
stations. Therefore, the selected indicator will be
composed of a series of data from separate monitor-
ing stations, or from a single station that represents
an area of high population density.
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Selected Indicator: Average annual Hong Kong
NO, levels as a ratio to the AQO

Nitrogen dioxide (NO,) is a serious respiratory irri-
tant. When inhaled it induces symptoms such as chest
tightness, burning of the eyes, headaches, bronchitis
and asthma. Irreversible lung damage has also been
attributed to long-term exposure to high levels of
NO,,.

Hong Kong’s highest concentrations of airborne
NO, are found in areas of high traffic congestion.
When nitrogen oxide (NO) is emitted as exhaust
from motor vehicles it has the potential to oxidize,
forming nitrogen dioxide. Nitrogen dioxide may be
further oxidized to form nitric acid, a main compo-
nent in acid rain. It is estimated that emissions of
nitrogen oxides from motor vehicles will increase
by 60% by the year 2001 (PELB,1993). Hence, NO,
levels in Hong Kong are likely to be a long-term
environmental problem and health threat. Therefore,
NO, will be used as one measure to assess environ-
mental sustainability in Hong Kong. Again, in
keeping with the focus on longer-term concerns, av-
erage annual levels of NO, as a ratio of the AQO
was chosen as the measure of this indicator.

Selected Indicator: Average annual emissions of
Carbon Dioxide (CO,) within Hong Kong as a ratio
to 1990 levels for Hong Kong

Emissions of greenhouse gases from anthropogenic
sources has become a significant global concern.
Excess burning of fossil fuels have resulted in the
release of large quantities of gases such as CO,,
CH, (methane), O,, NO,, and CFCs, which have the
effect of increasing the heat retention of the earth’s
atmosphere (Pearman, 1992). Carbon dioxide is be-
lieved to account for about half of the greenhouse
forcing effect (Wijetilleke and Karunaratne, 1995).
Possible negative impacts of the greenhouse effect
include temperature change, the rising of sea levels,
as well as impacts on rainfall patterns. Although
this phenomenon is surrounded by uncertainty re-
garding specific nature of the connection between
an increase in CO, concentrations and the resulting
timing and strength of climate changes, the serious-
ness of the build-up of greenhouse gases and the
eventual need for action is becoming increasingly
accepted (Pearman, 1992).

Hong Kong’s CO, emissions result mainly from
the burning of fossil fuels for power generation, use
of motor vehicles, and industrial processes. The Hong
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Kong government is a party to the United King-
dom’s commitment at the 1992 United Nations
Conference on Environment and Development
(UNCED) to reduce CO, emissions by the year 2000
to their 1990 levels (EPD,1993). However, no spe-
cific domestic legislation has been adopted to
facilitate reaching this goal.

To reflect the possibility that an international
agreement will eventually be reached to limit green-
house gases, and that Hong Kong’s energy policy
will be affected, annual carbon dioxide emissions as
a percentage of 1990 levels has been chosen as an
initial indicator of environmental sustainability. If
CO, levels continue to rise past 1990 levels, then
this will indicate that environmental management in
Hong Kong is not on a sustainable path in this par-
ticular aspect.

Other Candidate Indicators

This study also considered a number of other candi-
date indicators to be used to measure sustainability
with regard to emissions of air pollutants. All but
the three aforementioned initial indicators were elimi-
nated by the project selection process. A brief
synopsis of this process is shown in the Appendix.

MARINE WATER QUALITY

The Issues and Policy

In order to be considered environmentally sustain-
able marine water should be ecologically productive
and diverse and waters should be safe for human
use (including recreation). Hong Kong’s marine wa-
ters are suffering from increasing damage to its
natural flora and fauna and are often unsafe for hu-
man use (e.g. swimming)

Relative to its small land area of only 1,150
km?, Hong Kong has a very long coastline of about
800 kilometres (km). The large diversity of marine
habitats and life forms, especially endemic species,
makes Hong Kong a place of scientific importance
(Morton & Morton, 1983). The marine ecosystem
is, however, under serious stress from pollution and
reclamation. The ‘carrying capacity’ of Hong Kong's
waters with regard to being able to absorb the ef-
fects of environmental threats in the form of pollution
and seabed change is affected by the local popula-
tion and the expansion of infrastructure, and by the
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regional environmental degradation accompanying
rapid economic development in Southern China (Liu,
1996). In Hong Kong, the main pollution load comes
from the untreated sewage and the effluents dis-
charged by industry. An estimated 1.5 million cubic
metres (m?) of domestic sewage and industrial
wastewater, mostly untreated, are discharged into
Victoria Harbour every day (Hong Kong Govern-
ment, 1995).

The primary threats to the sustainability of Hong
Kong’s marine environment may be classified within
the following categories:

»  Industrial: nutrients and heavy metals

*  Agriculture and aquaculture: nutrients and pes-
ticides

e Coastal reclamation: destroys natural shores and
affects shallow water species; release of toxic
sediments; damage from dredging and filling

*  Marine shipping and other activities: oil spills

*  Marine fishing: possible stress on species re-
generation

The main existing legislative protections for
Hong Kong’s marine environment come from the
Water Pollution Control Ordinance of 1980, which
established ten water control zones to enable the
measurement and control of existing water quality
levels. Unfortunately, the most polluted and heavily
populated zone, Victoria Harbour, was the last to be
introduced (1996) and the least successful in meet-
ing the water quality criteria. Additional legislation
resulted in the banning of livestock farming in ur-
ban areas, and the establishment of a Sewage Master
Plan for which works are now in construction. While
both of these steps have a positive impact on the
state of Hong Kong’s waters, given the primacy of
the marine environment to the territory of Hong
Kong, and the degree to which it is threatened the
sustainability of Hong Kong’s use of its marine wa-
ters as the sink of last resort is almost certainly not
sustainable.

The key sustainable development objectives for
Hong Kong’s marine environment are: (1) to pre-
vent or greatly reduce the discharge of untreated
effluent (particularly those effluents which are toxic,
persistent and have the potential to bioaccumulate)
into the sea; and (2) to protect marine habitats and
maintain biodiversity through the protection of flora
and fauna and, where appropriate, to increase the
population of endangered plants and animals. Indi-
cators relevant to the above objectives include

measures of standard water quality, sediment qual-
ity, eutrophication, contaminant concentrations in
shellfish and oil spills. Additional threats to Hong
Kong’s sustainability are posed by reclamation and
associated marine dredging and dumping.

Selected Initial Indicators for Marine Waters

Selected Indicator: Annual mean levels (mg/l) of
total inorganic nitrogen, total nitrogen, and total
phosphorus in water as a concentration at selected
sites and for total inorganic nitrogen the level as
the ratio of water quality objectives for all
monitoring stations

Perhaps the most basic unsustainable feature of Hong
Kong’s development path (and that of its neighbours)
is the large amount of effluent discharged into the
sea with little or no treatment. Concentrations of
nutrients, such as inorganic and organic nitrogen and
phosphorus, demonstrate the degree to which the
marine environment has been affected by effluent
pollution.

Nitrogen and phosphorus are important nutri-
ents in the marine environment. The inorganic forms
of nitrogen, i.e. ammonia, nitrite and nitrate, together
with phosphorus, are also the major nutrients that
lead to eutrophication. The effect of eutrophication
(i.e. elevated nutrient levels) in the sea, is evident
through changes in phytoplankton population dy-
namics, such as the occurrence of algal blooming,
the extremely heavy growth of phytoplankton which
leads to a deterioration in water quality. Thus, a
measurement of levels of nutrients, primarily inor-
ganic and organic nitrogen and phosphorus, will
indicate the effect of effluent pollution on Hong
Kong’s waters. Alternatives for establishing refer-
ence values for this measure are still under
evaluation. One option is to use threshold levels
where they exist (e.g. for total inorganic nitrogen)
and then to set some percentage of stations which
must meet this standard.

This indicator deals with matters directly re-
lated to the consequences of the present development
path. A further advantage is that its underlying causes
are reasonably well understood and amenable to
policy initiatives. Also, the data are available to
measure it. It also does well in terms of its scientific
validity. While a reference value has been estab-
lished for total inorganic nitrogen, equivalent values
are not available for the other two nutrients. Also,
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decisions about how to judge ‘compliance’ with en-
vironmental sustainability goals are admittedly
somewhat arbitrary. With these limitations noted,
this indicator nonetheless does quite well overall with
respect to each of the selection criteria and hence
has been selected in this first round.

Selected Indicator: The quality of bathing beaches
based on swimming season water quality standards
for E. coli (no./100 ml)

Temperature and other conditions (e.g. sharks) per-
mitting, marine waters are an attractive source of
recreation. When development undermines water
quality to the point where even occasional immer-
sion in previously clean waters now presents a health
risk, such a situation would (hopefully) not be con-
sidered as indefinitely sustainable, even by those
who might argue that economic measures of value
should be the primary guide for development.

The primary determinant of water quality around
Hong Kong’s bathing beaches is the discharge of
raw sewage from inland rivers, nullahs and the storm
water drainage system. These discharges affect the
coastal waters by depressing the levels of dissolved
oxygen and expose bathers to possible infections,
primarily intestinal, from pathogenic bacteria. One
widely used indicator of bathing water contamina-
tion that poses a threat to human health is the
concentration of faecal coliforms (typically £. coli)
in water samples.

‘While being able to safely go to a bathing beach
is, admittedly, not a necessary condition for a hu-
man life, for such a problem to persist indefinitely
in the face of already high and still rising incomes
certainly raises major questions of priorities. Fur-
ther, a beach which is unsafe for swimming due to
high E. coli levels also reflects a wider set of envi-
ronmental health problems (e.g. the continued use
of sea water for toilet flushing, an important and
growing means of water conservation).

This indicator is one for which the data are good,
the causes are generally known and are amenable to
policy controls. One particularly attractive feature
of this indicator is that, more so than most, it is
readily understood by the population at large, and
reflects widespread and persistent problems, while
also being based on clear and scientifically defensi-
ble measures.

Asian Journal of Environmental Management

Other Candidate Indicators

A number of other candidate indicators were con-
sidered and either rejected or postponed for possible
later consideration pending further data collection.
The results of the process are summarized in the
Appendix.

SOLID WASTE

The Issue and Policy

The generation and disposal of waste as a
sustainability issue has been explicitly recognized
by the international community in Agenda 21 (Chap-
ter 21). Not only does the land needed for waste
disposal represent an opportunity cost in terms of
alternative uses such as housing, but waste also
amounts to an inefficient use of an increasingly
scarce resource and represents a potential danger to
people and to the environment. While the export of
solid waste for final disposal might arguably be con-
sidered as economically efficient in certain cases, it
is increasingly being viewed as inappropriate and
unacceptable. Arguably, the idea of ‘sustainable’
solid waste generation seems to be viewed increas-
ingly as a matter of the ability to dispose of it locally.
For Hong Kong, a ‘sustainable’ solid waste man-
agement policy should be one based on the following
principles:
1. the disposal of Hong Kong's solid waste should
occur largely within territorial boundaries;
2. decisions relating to the disposal strategy must
be made at least a decade in advance; and
3. based on present and foreseeable technology and
land resources, Hong Kong's capacity for dis-
posing of solid waste should be viewed as
capacity constrained over the long term.

The first point is meant to emphasize that it
would be unwise to presume that Hong Kong could
or should simply ship excess wastes to other places
(e.g. Guangdong Province, the open sea). Such op-
tions might be possible but even then, it would likely
be expensive and subject to considerable uncertainty.
The second point simply reflects the long lead times
required to plan and build new solid waste disposal
facilities and to implement significant waste reduc-
tion measures. The third point serves as an explicit
reminder that finding the sites for new landfills within
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Hong Kong is already highly problematic and likely
to become much more so.

Solid waste arisings in Hong Kong have in-
creased by 70% over the past ten years (ERM, 1996)
and now amount to some 3 million tonnes a year
from domestic, commercial and industrial sources
(EPD, 1994). Traditionally, ‘solid wastes’ includes
both ‘municipal waste’ and ‘chemical’ and ‘diffi-
cult’ wastes. Non-hazardous waste in Hong Kong,
however, is the larger component of waste arisings
and is produced by ordinary people in their every
day activities. For this reason, it is considered to be
the more important ‘sustainability’ issue. However,
if hazardous waste were to continue to increase, it
also would present obvious sustainability concerns.

Already one of the most densely populated
places on earth, Hong Kong has relatively little land
area within which to dispose of its waste. In 1989,
Hong Kong conducted a comprehensive appraisal of
its disposal capacity (PELB, 1989). As a result of
this appraisal three strategic ‘mega-landfills’ were
then designated and subsequently commissioned to
replace 13 landfills which are being closed down.
Little reliance is currently placed on incineration.
Remaining waste disposal capacity, estimated at 40
to 50 years in the early 1990s, stands as of 1996 at
only about 16 years (Stokoe and Arthur, 1996).

Measures of mitigation appear unlikely to have
much impact upon the problem in the near to mid
term. Waste minimization, according to a recently
commissioned government study, would only ex-
tend current waste disposal capacity by about six
years (ERM, 1996). Massive waste exports to
Guangdong are likely to be politically unacceptable
to the relevant authorities and expensive. Within
Hong Kong itself, the number of possible landfill or
incinerator sites of sufficient distance from popula-
tion centres and of adequate scale is seriously
constrained and in any event require planning lead
times of at least a decade (Stokoe and Arthur, 1996).

An Initial Indicator for Solid Waste

Selected Indicator: annual quantity of non-
hazardous municipal solid waste for disposal within
Hong Kong (in tonnes) as a fraction of total
remaining existing disposal capacity (in tonnes)

Given Hong Kong’s circumstances, the principal pur-
pose of a ‘sustainability’ indicator for waste
management should be to identify requirements for

additional facilities beyond the existing or currently
planned landfills and incinerators. In effect, this
measure describes the percentage of disposal capac-
ity which is ‘consumed’ in a given year. Hence,
existing disposal capacity refers to the total initial
capacity at commissioning minus what was used up
in those landfills and incinerators which are currently
operational, commissioned or fully planned. Waste
which has been recycled or exported for disposal is
not included in the assessment of waste quantities.
Projections based on estimates for future waste aris-
ings for disposal will reveal when existing and
planned local disposal capacity will be exhausted and
other, potentially more costly or more damaging op-
tions must be employed. Given the lead times needed
for the planning and construction of new facilities, an
indicator showing less than ten years of disposal ca-
pacity would point to an unsustainable path.

The above indicator generally does well with re-
spect to each of the evaluation criteria. It reflects an
important sustainability concern and does so in terms
which are directly amenable to policy decisions. It
provides a single numerical value whose implications
— once adequately explained — should be readily
understood by the non-specialist. It obviously reflects
a long-term and pervasive problem. The measure as
set out here is scientifically defensible and has mean-
ingful threshold values (e.g. the time for new disposal
facilities to come on line). It is also something for
which the data are already available.

Measurement of the indicator is based on his-
torical information (1981-1996) relating to landfill
capacity, planned incineration capacity and past
waste arisings. Projections up to the year 2020 are
based on information relating to matters such as con-
sumption patterns of Hong Kong’s population,
population changes, technology developments and
changes in particular waste-generating activities such
ag construction.

Possible difficulties with this indicator include:
uncertainties with respect to the measurement of ‘ca-
pacity’ and even more so, projections of future waste
arisings; incomplete information about private sec-
tor recycling; and dealing with existing definitional
problems and uncertainties relating to future land

-allocation and alternative disposal options (especially

‘exports’ to other places).

In effect, this indicator allows users to antici-
pate how long Hong Kong will be able to absorb
future waste arisings, subject to technological or be-
havioural developments which may then be reflected
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in the projections. As resources permit, a second
indicator for hazardous solid wastes, and perhaps
others for further specific components of the solid
waste stream, will be developed.

Other candidate indicators of sustainability with
regard to solid wastes considered in this first round
of indicator selection are defined and described in
the Appendix along with a brief summary of the
outcome of the review process.

CONCLUDING POINTS

The initial round of the selection of indicators of
environmental sustainability for Hong Kong focused
on candidate indicators relating to air quality. ma-
rine water quality and solid waste. The selected and
other candidate indicators are summarized in the Ap-
pendix. Work is underway to collect and assess data
on the trends for each of the initial indicators and to
begin the process of projecting future levels. Subse-
quent work will address the issues of terrestrial nature
conservation, fresh water systems, and the urban
natural environment. In addition to the areas men-
tioned above, consideration will be given to
cross-media and cross-boundary environmental is-
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EIA in Hong Kong: Effective But Limited

K.C. Lam and A.L. Brown

ABSTRACT

This paper reviews the development of the Environmental Impact Assessment (EIA) system in Hong Kong,
examines its effectiveness and identifies the ingredients that are responsible for its success and its limita-
tions. It is argued that in Hong Kong’s high pressure development situation with its unique political setting,
the current system, despite its limited scope and function, can be considered effective and efficient. The key
to this success has been the early integration of environmental assessment with project design, and the
extension of the EIA activity within the environmental management programme. Lessons which may be
relevant to other rapidly developing countries have been extracted from this analysis.

Keywords:

EIA, Hong Kong, project appraisal, environmental management, environmental planning

INTRODUCTION

There are few places in the world with the rapid
pace and immense scale of infrastructure building
now taking place in Hong Kong. This has been the
case for several decades but, before the turn of this
century, a remarkable number of projects will be
completed, the largest of which is the airport core
programme estimated to cost US$20 billion. The
programme comprises a large airport with a capac-
ity of 45 million passengers per annum by the year
2010, a suspension bridge which will be the longest
in the world, a 34 km airport railway and about 30
to 40 km of expressway. Other projects include a
number of reclamation programmes which will pro-
vide more than half of the land Hong Kong has
reclaimed from the sea in the last hundred years, six
new container ports, three marine borrow areas, six
public road systems, one major waste incinerator,
seven landfill projects, five refuse transfer stations,

a massive sewage disposal package comprised of
eight sewerage schemes, one underground treatment
facility and possibly a 35-km long ocean outfall,
five public housing developments for over 300,000
people, seven projects in relation to electrical utili-
ties, eight oil, gas, chemical and industrial works
and fourteen miscellaneous private development and
redevelopment projects. All but the last three groups
are public sector projects, and all in an area of about
1000 km?.

The upsurge in the number of projects has been
hastened by the imminent reversion of Hong Kong
to Chinese sovereignty. Infrastructure building is con-
sidered a sign of confidence and a contribution to
maintaining stability and prosperity. Contrary to the
earlier belief that the political change-over would
slow down public spending, the cloud of political
uncertainty has only accelerated the pace of devel-
opment and fast-tracked many projects. Hong Kong
is still a vibrant city that sees no end to its growth.
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The government 1s determined to invest in infra-
structure building to keep Hong Kong at the
economic forefront of the region.

The problems brought about by this upsurge in
construction are immense. Projects have to be com-
pleted within very tight time, financial, space and
environmental constraints. Many projects are inter-
related; one cannot function properly without the
completion of others. Because of the difficult ter-
rain, urban land is scarce and infrastructure projects
inevitably affect existing developments. The pres-
sure on natural, particularly marine, resources are
extreme. To undertake and orchestrate these projects
while minimizing their environmental impact is a
formidable task and a challenge for the planning
and environmental professionals (Reed, 1992).

Environmental Impact Assessment is (EIA) an
environmental management tool that has been used
extensively by the Hong Kong government in an
attempt to include environmental concerns in this
pressure-cooker development situation. In this arti-
cle we briefly review the evolution of the EIA
procedures in Hong Kong, place them in the context
of current problems and issues in Environmental As-
sessment (EA) worldwide, and examine the strength
and weaknesses of the Hong Kong system and its
relevance as a model for rapidly developing coun-
tries in the Asia-Pacific region. Our preference would
be to use the simpler abbreviation ‘EA’ to describe
the generic environmental assessment process, but
persist with the use of ‘EIA’ in this paper because
of its entrenched use in the Hong Kong context.

EIA IN HONG KONG

The Evolution of EIA in Hong Kong

Environmental protection was afforded no priority
by the Hong Kong government before the mid-1970s,
This changed some two decades ago when a con-
sultant to the government advised that the absence
of proper planning was a major cause of the envi-
ronmental pollution problems observed at that time,
and suggested the development of environmental leg-

islation, including legislated EIA requirements, and -

an environmental planning system (Environmental
Resources Limited, 1977). Most of these recommen-
dations had long been implemented, with the
exception of the EIA legislation which has only re-
cently been enacted.

Asian Journal of Environmental Management

The lack of legislative backing for EIA has not
inhibited its use (Ashcroft, 1984). On the contrary,
the growth in the employment of EIA in Hong Kong
has been rapid: from 1979 to 1985 some 23 assess-
ments were completed, from 1986 to 1991, 80, and
from 1992 to 1994 the figure has jumped to over
200 (Au and Baldwin, 1994). Most of these assess-
ments have been at the project level, and applied to
infrastructure and land reclamation projects as well
as to some new town and industrial developments.

According to Au and Baldwin (1994) there have
been several phases in EIA development in Hong
Kong. The first phase (1979-86) was based on ad
hoc requirements imposed on a small number of
projects with a focus on project design and mitiga-
tion (Reed, 1982; Lam, 1990). EIA requirements
were laid down in an administrative circular for pub-
lic sector projects or stipulated as conditions of the
land grant in the case of some private developments.

This arrangement was soon found to be inad-
equate and a set of systematic administrative
procedures were instituted during the second phase
(1986-91). Recognizing that many public sector
projects have the potential to cause environmental
problems because of their scale or because of their
proximity to sensitive receivers, internal administra-
tive guidelines were strengthened, culminating in the
promulgation of a set of guidelines for EIA proce-
dures for public sector projects (PELB, 1992), with
separate guidelines for major private sector projects
(EPD Advice Note 2/92) and potentially hazardous
installations., These administrative guidelines stipu-
late very broadly the types of projects to be covered,
the procedures for conducting the EIA, and their
administration. Though lacking a legislative base,
the provisions have had the intent of binding gov-
ernment agencies and have been able to impose on
the private sector through conditions in the land lease
or development approval.

Au and Baldwin (1994) refer to a recent third
phase (1991-93) of EIA in Hong Kong. However,
this ‘phase’ cannot really be considered a change in
the basic approach or administrative structure, but
more a strengthening of one component of the EIA
process — that of monitoring the project during its
implementation. This has resulted in specifications,
within the EIA document itself, for the environmen-
tal monitoring and audit programme as well as
detailed contractual arrangements between the pro-
ponent and contractor for on-site practices, and for
actions to be taken where the monitoring reveals
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that environmental limits have been exceeded. This
will be discussed further below.

The latest development is the introduction of
EIA legislation which is intended to fully establish
the authority for the EIA system, and further to
specify the powers of the environmental agency, the
screening requirements, criteria for assessment, sanc-
tions for non-compliance and provisions for review
and judicial involvement. Why is a bill necessary
given that the EIA system has been operating in
Hong Kong for over a decade without legislation?
We presume it is because the existing system may
still lack teeth in ensuring that both government and
private developments will comply, and in ensuring
enforcement of EIA imposed conditions. These are
important matters to EIA administrators and in en-
suring results, but in terms of this analysis of the
Hong Kong system, we do not see that the promul-
gation of EIA law would result in major structural
changes in current practices.

The administrative process for EIA in Hong
Kong (see Figure 1) includes two key players. The
Environmental Protection Department (EPD) is in-
strumental in steering EIA studies through the Study
Management Group (SMG) and the Advisory Coun-
cil on the Environment (ACE) provides an
independent review of the EIA studies and a chan-
nel for public consultation.

One, perhaps unique, aspect of EIA in Hong
Kong is that, for large infrastructure projects, there
has been segmentation of the whole project into a
series of discrete, though related sub-projects, each
of which is subject to an EIA (in conjunction with
other studies on the planning, transport, and engi-
neering issues required for that sub-project). An
example is the airport core program for which, in
addition to the EIA done for the airport, separate
studies have been undertaken for sub-projects such
as the ancillary bridges, rail, roads, reclamation, and
aviation fuel supply.

EIA in the Wider Context of Environmental
Management in Hong Kong

It is not the task of this paper to review the system
of environmental management in Hong Kong, but in
examining EIA it is essential to place the EIA com-
ponent of the system in context. The overview
provided in Figure 2 shows that the system in Hong
Kong includes, in addition to project-based EIA, in-
puts to urban and regional planning, inputs to policy

development and to environmental education, and
conventional pollution control. Most components of
this system would be initiated, if not solely pro-
vided, by the Environmental Protection Department.

Managing the environment in a high pressure
development situation calls for an effective institu-
tional set-up as well as a high degree of
professionalism. Established in 1986 from an amal-
gamation of the previous Environmental Protection
Agency and various environment-related components
of government departments, EPD’s staff increased
from 225 in 1986 to over 1500 in 1996. About 25%
of its existing staff are professionals. In 1995 alone,
the 50 prefessionals within the Environmental As-
sessment Division had to steer about 50 EIA studies
and provide environmental input to over one thou-
sand development applications, building plans and
government policies.

The Political Context

Examination of the EIA system that has evolved in
Hong Kong requires an understanding of its politi-
cal context. Unlike many Western democratic
countries, the government in Hong Kong is admin-
istration-led rather than legislature-dominated. The
primary role of the legislature is to improve rather
than to reject the administration’s policies. Further-
more, Hong Kong is effectively a ‘city-state’.
Decision making is highly centralized and the power
of the local governments is very limited. As such,
the central Hong Kong government provides strong
control and direction in public affairs. It plans, fi-
nances and oversees the building of most major
infrastructure projects. The local government admin-
istration plays only a minor role in development
planning and environmental matters. The govern-
ment obtains public views on its emvironmental
policies and programmes through ACE, the Legisla-
tive Council and local District Boards. Other than
that, there is little provision for community partici-
pation, public hearing and redress through the court
system. There is, however, an Ombudsman for re-
course in situations of poor administration.

PROBLEMS AND ISSUES IN EIA
Currently EIA is subject to scrutiny worldwide with
respect to its scope, effectiveness and efficiency

(Sadler, 1996). It is criticized for being applied aloof
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Fig. 1 The EIA process in Hong Kong.
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Fig.2 The HongKongenvironmental management system.

from both the design process and the planning proc-
ess (Brown and Hill, 1996). Its failure to
accommodate cumulative environmental impacts is
widely acknowledged, but equally widely it is sug-
gested to have application, unproven as yet, to plans
and to policies extending it beyond its conventional
application to project assessment (Goodland, 1994).
The role and extent of public participation in the
EIA process is also a matter for debate.

The EIA system in Hong Kong has its origins
in EIA systems in other countries, but it is not a
simple transplant. Rather, the past two decades have
witnessed the evolution of an EIA system in Hong
Kong that has been modified and firmed over time,
and shaped to meet the specific set of conditions in
Hong Kong. Because Hong Kong’s unique set of
developmental pressures and administrative govern-
ance has shaped its environmental management
systems, it is useful to examine how the practice of
EIA in Hong Kong performs with respect to a range
of these international concerns.

The Effectiveness of EIA in Hong Kong

Very little has been done, either in Hong Kong or
elsewhere, to evaluate overall EIA effectiveness. The
end result of an effective EIA process is that all
projects which are processed under that system prove

to be environmentally benign in theory and in
realization — either because the original design was
right, or because mitigation strategies proposed in
EJA were implemented to achieve this end. In the
case that a project proves not to be environmentally
benign, an effective EIA process would require that
it be implemented only after decision makers had
been adequately appraised of its consequences.
Despite the general lack of overall evaluations, it is
possible to make some observations about the
effectiveness and efficiency of some aspects of EIA
in Hong Kong.

How effective is the screening process?

The current provisions for EIA studies are outlined
in the administrative circulars (PELB, 1992; EPD,
1992) for both public and private sector projects.
Because these are not statutory requirements, the
administration has to rely on administrative proce-
dures in requiring private developers, and to a small
extent, even public agencies, to undertake the EIA.
This arrangement has a potential for arbitrariness
and its effectiveness is dependent on the profession-
alism of the officers in charge. However, most public
and private developments of a major scale or of a
controversial nature have been subject to EIA stud-
ies.
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What is the scope of impacts examined?

ElAs undertaken in the late 1970s and 1980s fo-
cused largely on pollution issues (specifying the
media of air, noise and water) but the scope of more
recent studies has broadened to include visual and
ecological impacts. There is as yet very little discus-
sion on the social and economic impacts. The recent
emphasis on ecological issues reflects not only the
interest of conservation groups who are represented
in ACE, but also the risk of the irreversible loss of
valuable habitats and species in a high pressure de-
velopment situation.

Is the process effective and efficient in terms of the
required level of assessment?

Given the large number of EIAs to be undertaken
and reviewed, there is a pressing need to focus only
on critical impacts. The current arrangement, as por-
trayed in Figures 1 and 2, allows different levels of
assessment for different levels of projects. It enables
assessments to be applied at various stages and ley-
els of development planning: strategic, conceptual,
pre-feasibility, site selection, feasibility, project as-
sessment and detailed design.

The Study Management Group has adopted a
similar approach, which requires proponents to iden-
tify issues and to focus only on the key ones. Thus,
issues of different complexities and consequences
are given appropriate levels of treatment. For sev-
eral EIAs undertaken in the last few years, the
comprehensive EIA study was followed by focused
assessment, dealing with specific issues of great com-
plexity, or problems that may contribute significantly
to cumulative impacts.

Are alternatives and no-build options effectively
pursued within the EIA process?

The current approach can be faulted on a number of
grounds. Perhaps the greatest criticism is that the
existing system is very mitigation-based. Critics ar-
gue that technological fix is only effective if all
potential impacts are identified and are known with
a high level of certainty, but this is not always the
case. Furthermore, this technocratic approach tends
to over-emphasize on the design and physical im-
pacts and is likely to be overly definitive and
technical. The rationale for the site or route selec-
tion are often not given (ACE-EIA Subcommittee,
1995) and the report rarely provides adequate infor-
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mation for meaningful public discussion of these
matters.

In short, most EIAs have been undertaken with
a rather narrow scope, the ‘no-build’ option is rarely
considered, the fundamental need for the project is
seldom mentioned, the selection of the site is rarely
justified and the evaluation of various options is
hardly explained. The focus of EIA use in Hong
Kong is to identify a project’s impacts and to miti-
gate them to acceptable levels through design
changes and the use of other structural measures. Of
the several hundred EIAs that have been undertaken
in the past two decades in Hong Kong, no more than
ten projects have been abandoned on the findings of
the EIA. This is not to say that the choice of a site
or a route is never considered, but rather that choice
is usually performed in a separate planning exercise
or in a feasibility study — and these are quite di-
vorced from the EIA study and its documentation.

The current focus of EIA in Hong Kong can be
envisaged as at a particular stage in an evolutionary
process (Figure 3). EIA, as portrayed in the dia-
gram, can have different foci and assume different
functions, depending on the environmental aware-
ness of the public and the degree of democratization.
Given the political culture and the pressure-cooker
development situation, the existing practice in Hong
Kong is probably a, if not the only, pragmatic, ef-
fective and efficient way of handling a large amount
of environmental assessment work within a short
period of time. Since the EIA in Hong Kong has
absolved of many of the ‘normal’ responsibilities,
the conclusions are only right at the ‘appropriate’
site and for the ‘appropriate’ option.

How effective is the implementation/enforcement
of the findings of EIA ?

There is ample evidence in Hong Kong of projects
being modified as a result of the EIA process, and
this has to be one way to measure of effectiveness
of the system. However there has been no testing of
implementation and enforcement in the courts, pre-
cious little vigilance by NGOs, and the effectiveness
of the EIA process is highly dependent on the pro-
fessionalism (and political will) of the environmental
department and on the scrutiny by the independent
Advisory Council on the Environment (ACE). The
system can be criticized for its informality, and for
its apparent lack of teeth. While projects can be, and
a large number have been, modified as a result of
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Fig.3 Evolving paradigm of EIA.

EIA recommendations, it appears that much imple-
mentation and compliance monitoring may not be
legally enforceable — or at least there is an unwill-
ingness to have this enforceability put to the test.
With no clear provision for sanction in case of non-
compliance, problems that may arise can hardly be
resolved without recourse to cumbersome adminis-
trative measures. Despite this, the system seems to
have worked well in Hong Kong because public
projects are subject to the scrutiny of ACE whose
endorsement is essential for securing government
funding. On the other hand, private developers who
are beginning to play an increasingly important role
in infrastructure building because of trends towards
privatization. This is why the EIA legislation has to
be brought in to ensure compliance.

Is the EIA Connected to the Design
Process?

The need to integrate EIA with project design has
been underscored by a number of workers (Wright
and Greene, 1987; Brown and Hill, 1996). There is,
however, as of yet only very scanty research into
systems that are known to work; nor is there much

discussion on how environmental assessment can be
integrated with project planning and design. Identi-
fication of the appropriate institutional set-up and
procedural system which would enhance integration
at various decision points of the project cycle is thus
a logical step in the refinement of the EIA process.
In this respect, the Hong Kong EIA system reflects
good practice in integrating EIA and project plan-
ning as described in Brown (1992) and Brown and
Hill (1996).

A key element of the procedural system (see
Figure 1), which may not appear unusual at the first
glance, is that built into it are a number of ingredients
— sensitization, integration and collaboration —
which make environmental assessment work in Hong
Kong. Sensitization makes the project proponent
become aware of potential problems and undertake
the responsibility to rectify them. This is achieved
by requiring the proponent to prepare a ‘project
profile’ together with a list of potential impacts using
a check-list format prepared by the EPD. The
Planning Guidelines (Environmental Protection
Department, 1991) alert proponents of potential
problems, introduce the possible mitigation measures,
and set out the design rules in non-technical terms.
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Integration, a second feature of the procedural
system in Hong Kong, is the incorporation of envi-
ronmental considerations into project design through
a number of iterative steps. Various channels are
provided at different stages of the project cycle to
facilitate dialogue between EPD and other interested
government departments, the proponent, designers
and environmental consultants. Integration begins
with an evaluation of the project profile by EPD at
which point the appropriate level of environmental
assessment for the project is decided. From then
onward, a study management group (SMG), overseen
by EPD, is formed to advise and comment on the
selection of environmental consultants, contents of
the study brief, methodology, focus, findings and
implications of the study.

SMG is the main forum for the project planners
and designers, the environmental consultants, EPD
and other interested government departments to in-
teract and resolve problems. The project proponent
is required to submit programmes, reports and work-
ing papers as warranted by the preliminary findings.
As the group has to be convened many times to
discuss issues, environmental assessment is not a
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one-off exercise. The system can effectively inte-
grate environmental considerations with project
planning thus providing the appropriate level of en-
vironmental input at the appropriate decision point.

This integrative approach provides ample op-
portunities for the designers to take into account and
respond to views from the EPD at an early stage.
The consequence is an iterative environmental as-
sessment exercise, with each step progressing
towards the solution (Figure 4). This is a significant
departure from the traditional approach in which
project designers often work in isolation and with-
out environmental input until a very late stage of the
design process. The traditional linear approach would
usually lead to a ‘yes-no’ decision at the end. EIA,
and thus is in effect no more than a post-design
appraisal instrument. The current progressive and
interactive approach, made possible by the SMG,
helps reduce time and cost for the EA exercise and
may answer the call for greater efficiency in the EA
process.

The procedural system also fosters collabora-
tion and creative problem solving because it provides
the platform to involve all concerned parties, early
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in the EIA process, to interact closely and work
creatively without the clumsiness of a linear parallel
decision-making process. This system will undoubt-
edly place significant burdens on EPD staff, but it
helps to shorten project approval time and may even
avoid rejection of the project.

Do the ElAs Handle Cumulative Impacts?

Another criticism that can be leveled at the EIA
system in Hong Kong but which is also true of sys-
tems in other countries is its inability to handle
cumulative impacts. It is well known that assess-
ments prepared on a project-by-project basis can fail
to account for the cumulative effects — mostly in-
cremental creep in pollution levels, or loss of
biodiversity, but also cumulative social impacts —
of a series of projects.

The government is not unaware of the limita-
tions of EIA in dealing with cumulative impacts and
has developed some innovative approaches to han-
dling some of these, specifically those dealing with
pollution from construction activities. Environmen-
tal monitoring project offices have been set up in
some of the pressure-cooker development situations
where a range of different projects are being con-
structed simultaneously. Their function is to audit
the cumulative impacts arising from projects that
are closely clustered together (Nash, 1993) so that
remedial actions can be taken if warranted by the
monitoring results. This is achieved through clauses
in the construction contracts which require the moni-
toring of cumulative impacts and the necessary
remediation. It is an interactive and curative proc-
ess, which may lead to reactive mitigation strategies
not necessarily foreseen in the single-project EIA.
In addition, independent environmental project of-
fices are set up to scrutinize large projects to press
for the timely implementation of mitigation meas-
ures, ascertain cumulative effects, audit monitoring
results and liaise with the site engineers to work out
remedial measures before small problems develop
into big ones (Nash, 1993; Sanvicens and Baldwin,
1995).

Effectively, this procedure is a way of respond-
ing to the uncertainties associated with environmental
impact assessment. This uncertainty may arise from
our inability to model and predict complex environ-
mental systems, or simply from baselines shifting
due to inadequate initial knowledge or because of
cumulative effects from multiple projects. The ap-

proach in Hong Kong encourages flexibility in the
environmental conditions placed on the proponents’
activities by specifying clearly the environmental
goal or criteria which must be attained, but not re-
quiring mitigation activities, which instead are
implemented only when necessary. It makes the EIA
system more robust and efficient, with less need for
precision with respect to predictions while still
achieving the required environmental goals. The
functioning of a system such as this is strongly de-
pendent on a high level of environmental
professionalism and the absence of corruptive prac-
tices in the government machinery.

The approach described above is an important
advance in handling cumulative environmental ef-
fects, albeit in a highly specific setting and for a
highly specific set of impacts. This innovation apart,
most EIA practitioners acknowledge that cumula-
tive impacts can generally be handled only at the
regional planning and resource policy levels (Sad-
dler, 1996). How does the EIA system in Hong Kong
shape up in this respect?

Public Participation in the EIA Process in
Hong Kong

The current system allows for some public
involvement largely in the form of consultation with
ACE and local District Boards (Lam, 1996) and
representation of the local District Officer in some
SMG meetings. However, the concerns of ACE and
the local community, as represented by the District
Officer, are not always the same. The former is
focused largely on broad issues and the latter on
local problems. Whilst the public may have access
to the final EIA reports, they are not involved in
most of the EIA process. By the time the report is
submitted for public consultation, projects tend to
have gained so much momentum, the design so finely
tuned, and the remaining issues so technical, that
there is very little room for substantial project
modification, let alone for project rejection.

Without early public input, the focus of the EIA
may not reflect new realities and changing aspira-
tions of the community, with the result that issues of
concern such as biodiversity and sustainability have
not, until very recently, been given adequate atten-
tion. The formation of an EIA Subcommittee under
ACE in 1994 has fostered re-examination of these
issues and listing of these issues on the agenda for
discussion.
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Overall, the system bears the imprints of the
administrative-led political system, which has little
provision for direct community participation, public
hearing and redress through the court system — all
of which ingredients are considered by some to be
essential and critical elements of an effective EIA
system. This apparent lack of public input has been
seen in the context of the changing political culture
and the evolving paradigm of EIA activities
(Figure 3).

There are many factors which may broaden the
scope of EIA, the key ones being the change in
environmental concern and the demand for
democratization. As such, the scope is more a
reflection of the political culture rather than of the
nature and magnitude of the problems. Opening up
the decision-making process broadens the scope
because public involvement often brings in new
perspectives and fresh concerns. As the public have
a greater influence on the political agenda in such a
situation, the discussion is confined not only to the
acceptability of a project, but rather the necessity of
the project, and various alternatives of meeting the
need. The recent worldwide trend is that EIA has
moved gradually upstream into the policy arena,
extending from the assessment of projects to the
assessment of policies and programs. It is no wonder
that in democratic societies such as Australia, the
activities of environmental assessment have grown
from the early starting point of focusing exclusively
on the biophysical environments to encompassing
issues of biodiversity and sustainability (Morris,
1987; Carbon, 1994)

The level of democratization in a society also
determines the mode of decision making. At one
end is the top-down approach where decision-mak-
ing is of the ‘decide-announce-defend’ type
(Wondolleck, 1985). As such, environmental assess-
ment is merely a project justification tool and an
instrument to rationalize government actions. Little
consideration is given to societal needs, alternative
sites and other options. With increasing public in-
volvement, different degrees of consultation and
mediation may be introduced. The focus may change,
from the traditional ‘yes-no’ decision to the weigh-
ing of gains and losses, and to creative problem
solving.

The degree of public involvement also shapes
the role of different actors. At one extreme, the gov-
ernment may assume many roles — guardian of the
environment, assessor, and proponent. At the other
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extreme, the government may just become a
facilitator in the bargaining process and a referee in
the EIA exercise. With increasing public involve-
ment, project proponents can no longezr hide behind
the bureaucracy but have to face squarely the issues,
wants and needs of the society.

Whilst this broadening process often takes many
years to complete, it can be hastened in a number of
ways. Within a country, it may be accelerated by
public pressure and changing social values and aspi-
rations. From without, it can be imposed by a foreign
aid agency or an international organization. In the
latter case, the focus is no longer whether the envi-
ronmental impacts are acceptable, but rather whether
the development is sustainable. This accelerated tran-
sition is not always painless. More often than not,
environmental assessments are not undertaken out
of conviction, but only in response to pressures from
donor agencies which impose the agenda on the re-
cipient country. Very often, the expertise and skills
required for a reasoned discussion of these issues
are lacking. Furthermore, broadening of the scope is
not always accompanied by a commensurate expan-
sion of the environmental agency’s jurisdiction to
cover areas such as conservation and economic de-
velopment. This can create tension between different
line agencies and promote dispute. In Hong Kong,
the catalysts of change have originated from within
— inspired by the vision of the advisory bodies and
senior administration and fostered by the repeated
campaign of the NGOs.

Of course, one advantage of limited public par-
ticipation is the very short project lead time made
possible by the interactive and incremental mode of
decision making. Because the EIA process in Hong
Kong is overseen by EPD and there is no provision
for any public enquiry, the likelihood of the EIA
requirernents resulting in delays to the project, not
to mention the possibility of rejection on environ-
mental grounds, is indeed very small. Time is
considered very important by the government and
the private sector in Hong Kong. Whilst this system
has distinct merits, particularly in meeting the needs
of a very tight programming schedule, its success
can only be guaranteed by a high level of profes-
sionalism in the public service and a delicate check
and balance system in the EIA review process (Lam,
1996). The ingredients are currently there, but how
they would stand up to the test of time is yet to be
seen.
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Are the ElAs Applied to Policies and Plans?

EIA in Hong Kong is still predominantly project-
based. The danger of this project-by-project approach
has been succinctly illustrated by Goodland (1994):

When an EA (Environmental Assessment) team is
asked to do an EA of a proposed highway project,
the team will not last long if they say that a rail is
more needed than the proposed highway. Or an EA
team assessing a power generation project conclud-
ing that the demand side management is more
needed than the proposed power project.

This limits investigators’ vision, predisposes them
towards the original proposition, and precludes them
from coming up with innovative options. To address
concerns regarding the limitation of the EIA proc-
ess, there have been suggestions in Hong Kong to
widen the application of the EIA process to policy
proposals, conceptual plans and development strate-
gies (Au, 1994) what is widely referred to as Strategic
Environmental Assessment (SEA).

However, to date, Hong Kong has had only lim-
ited experience with SEA. There has been no direct
application of a formal EIA process to policies, but
there has been one major on-going attempt to apply
EIA to plans, namely the review of the Territorial
Development Strategy — a major regional planning
exercise (Planning Department, 1996). This is a very
important start with far-reaching environmental im-
plications. The outcome of this experiment will be
waiched with interest.

Are ElAs Connected to Planning and Policy?

Hong Kong has a history of both strategic territorial
planning and local planning, and although planning
does not fall within the jurisdiction of the Environ-
mental Protection Department, planners in Hong
Kong interact with the environmental professionals
to solicit the latter’s input in drafting development
strategies, urban development feasibility studies, re-
gional land use plans and more detailed outline
zoning plans (Au, 1991). This interaction occurs
through requests for input to strategy development,
to comments on draft plans, and more formally
through the Planning Standards and Guidelines which
set out government policy on land use development.
A chapter in these guidelines specifies environmen-
tal criteria for the planning of urban development,
industry, and infrastructure (Environmental Protec-
tion Department, 1991).

This environmental input into planning and
policy, probably more so than in most countries, has
been facilitated, to a large extent, by collecting en-
vironmental baseline information scientifically and
systematically over the relatively small area of the
territory. This base has been used, for example, in a
territory-wide study undertaken in the mid-1980s to
ascertain the development and environmental con-
straints of various regions in Hong Kong. Another
example was environmental input to a strategic plan-
ning exercise done for the whole Victoria Harbour
area (PELB, 1995).

In the same manner as for planning, environ-
mental input to policy development can occur
through requests for environmental department in-
put to policy formulation and, since 1992, there has
been formal requirement that new and altered poli-
cies presented to the Executive Council for approval
need to contain specific sections on the environ-
mental implications of that policy (Au, 1995).

It is not the purpose of this paper to comment
on the extent to which the environmental manage-
ment components of planning or policy are complete
and effective in Hong Kong. Our interest is in the
potential of these to provide essential
complementarity to project-based EIA. In Hong
Kong, ElAs conducted on specific projects gener-
ally have both regional and local plans and policies,
to provide both context and criteria for the detailed
environmental assessment of individual projects. A
bonus is that there is often some notion of cumula-
tive effects within these plans and policies. This goes
some way towards minimizing some of the conven-
tional failings of project-based EIA.

Have ElAs fostered Better Environmental
Management?

Traditionally, EIA has assumed the fundamental role
of providing advice, in a rather passive way, to de-
cision makers on projects’ environmental
acceptability. This process is more a matter of analy-
sis and criticism than being a creative and proactive
endeavour. There is now a call to move EIA beyond
its reactive and curative role to become a proactive
and forward looking environmental management pro-
gram (McDonald and Brown, 1995).

Hong Kong is among those jurisdictions which
have seen some progress in this area. In the past few
years, an increasing number of EIAs have involved
more than project appraisal in providing the basic
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framework for developing its recommendations into
an environmental management system. These are
proactive suggestions and concrete advice, in terms
easily understood by contractors and site engineers,
on the best environmental practices. This move has
been made possible by the incorporation of Envi-
ronmental Monitoring and Auditing (EM&A)
programme in most EIAs.

Figure 5 illustrates how the EM&A programme
can add this significant environmental management
dimension to the EIA activity. Without it, the EIA
will simply recommend a project design, set down
conditions to comply and environmental objectives
to attain, with hardly any suggestion of how these
goals can be met. This EM&A programme provides
not only a check on the attainment of the environ-
mental objectives, but also the feedback to which
the project proponent must respond. At the same
time, the EM&A programme is often accompanied
by a set of clauses to be included in the works con-
tract, and suggestions on good environmental
practices that are deemed necessary.

With these feedback and supportive mechanisms,
the project managers are obliged to implement both
structural measures to comply with the project de-

sign as well as management practices to achieve the
goals. Such practices can prevent problems that may
occur and respond more readily to unanticipated
problems and unforeseen situations. The periodic re-
porting system also fosters interaction between the
project manager, environmental consultant and con-
trol authority and instills in the project proponent
the responsibility to examine its practices and con-
form to sound environmental management.

CONCLUSION

BIA in Hong Kong has gradually moved from a
post-project-design and evaluation tool towards an
effective, or at least potentially effective, one of plan-
ning and design. It has brought different actors in
infrastructure building together, facilitating interac-
tion, redistributing influence and fostering good
environmental practices.

The EIA process in Hong Kong, which has been
made a statutory requirement only very recently, can
be criticized for its informality, over-reliance on tech-
nological fix, narrow focus on technical issues,
almost exclusive concern with the biophysical envi-
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Fig.5 Environmental management response cycle of EIA activities in Hong Kong.
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ronment and lack of large-scale public involvement.
However it is arguably quite an effective and effi-
cient system for integrating environmental
considerations into design, resolving problems, and
containing impacts — all with the minimal time de-
lay that is seen as essential in development activities
in Hong Kong.

It has achieved this effectiveness and efficiency
by concentrating most efforts on design and mitiga-
tion. Its emphasis is on getting, through the
interaction of the various actors in the SMG, the
project right the first time, and in the shortest possible
time, and on controlling environmental damage to
acceptable limits (Brown, 1992). The existing system
has moved in the right direction and can be contrasted
with EIA systems in many parts of the world where
the maximum effort in the assessment procedure is in
getting the EIA document itself right, generally with
little energy or mandate left, after the document is
deemed satisfactory, to implement its findings.

The orientation of the Hong Kong system is
also different from that of many developing coun-
tries in which EIA is used as a regulatory rather
than as a planning tool. The over-emphasis on the
regulatory role of EIA can create incentives to delay
environmental studies until late in the project devel-
opment cycle when EIAs are no longer of much use
for shaping project decisions. Where this is the case,
project proponents view EIA mainly as a perfunc-
tory step in obtaining development permits and the
result can be a protracted formal review process of
the impact statements which often delays projects.
While there is no doubt that project proponents in
Hong Kong would initially have seen EIA in this
way, and these attitudes take a long while to change,
the Hong Kong approach to EIA as a planing tool
has had some success. The key to this success can
be attributed to the early integration of environmen-
tal assessment and project design, translation of EIA
recommendations to environmental management pro-
grammes and the extension of EIA to other planning
activities. As a result, there is evidence that an in-
creasing number of the key players in development
activities in Hong Kong, both from the public and
private sectors, are cooperating in EIA.

Hong Kong has also provided an exemplary ex-
ample of how the EIA, traditionally a ‘one-off’
exercise, can be extended to become part of an on-
going environmental management programme. This
has been achieved by incorporating environmental
clauses in the works contract and making environ-

mental monitoring and audit an integral part of EIA.
The move of EIA into strategic planning studies is
in the right direction. This is not only trendy but
also absolutely necessary given the high intensity of
development within so short a time and so small a
place. These strategic EIA studies are required to
address problems arising from cumulative impacts
and explore implications of various development sce-
narios. Such studies cannot be kept aloof from
consideration of community aspirations, societal
needs and trade-offs. It has been argued that the
scope of EIA has to be broadened in Hong Kong to
allow meaningful discourse on these inherently con-
troversial issues.

There are of course some deficiencies in the
current system. Problems arising from the absence
of explicit screening and evaluation criteria and the
lack of teeth in implementation will be addressed in
the recently enacted EIA Ordinance. However, there
is no doubt that EIA is still seen by environmental
professionals in Hong Kong as properly restricted to
certain ‘core functions,” and is primarily based on
mitigation. With few exceptions, it does not include
functions mandated to EIA in other, particularly
Western democratic, jurisdictions, such as assessing
the need for the project, determining whether or not
a project should proceed, and choosing from avail-
able alternatives, while employing EIA as a vehicle
for public participation in the planning process. Al-
though the significance of these functions in Hong
Kong has been recognized (ACE-EIA Subcommit-
tee, 1995), they are not yet widely perceived as
integral parts of EIA.

This limited view of EIA, of course, simply
reflects the current nature of government and gov-
ernment decision making in Hong Kong. But in the
wake of recent economic and political changes and
the greater demand for an open and democratic gov-
ermnment, and because of the need for EIA to move
into plans and strategies, it is likely that there will
have to be a broadening of administrators’ narrow
perceptions of EIA to attempt to respond to the de-
mand of the public for greater involvement, the desire
of the people for a better living environment, ques-
tions of sustainability, and the need for Hong Kong
to fulfill its international environmental obligations.

The existing interconnections between the EPD
and other government agencies will likely make it
easier to develop a policy of Strategic Environmen-
tal Assessment in Hong Kong than elsewhere. The
important task is to strengthen the depth and cover-
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age of this integration so that as much of the func-
tions of EIA can be directly absorbed into the
strategic, regional and land use planning processes
(McDonald and Brown, 1996). Cumulative impacts
are more amenable to assessment in these planning
exercises than in project-level ElAs.

Can the experience of EIA in Hong Kong offer
models or lessons for rapidly developing countries
in the Asia Pacific region? Some key experiences,
such as the re-orientation of EIA away from being a
regulatory tool only towards being a project planning
tool, are particularly useful. The procedural
mechanisms which facilitate sensitization, integration
and collaboration can be copied elsewhere, fostering
interaction and creative problem solving and
integration of environmental input into the project
design. Another useful lesson is that much can be
achieved through administrative arrangements —
taking some of the pressure off what is probably too
great a reliance on producing legislation to prosecute
EIA activities. This admittedly is effective only if
there is an efficient government machinery.

However, other features of the system are prob-
ably only appropriate for this time and this place.
The current mode of public involvement, no matter
how efficient it appears to be, is probably effective
only in this unique setting, and is probably not a
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Hong Kong’s Environmental Accomplishments and
Continuing Challenges: A Commentary From the
Hong Kong Government’s Environmental
Protection Department
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ABSTRACT

Hong Kong’s rapid economic growth in recent decades has placed considerable pressure on the local
environment. Within the last ten to fifteen years, the community has begun to demonstrate a desire and a
willingness to tackle the growing environmental problems. Within this short time frame, Hong Kong has
made remarkable progress in resolving the worst of these problems and has put in place solutions and
remedial programmes of a very high standard. This paper reviews Hong Kong’s progress on major environ-
mental issues within the last decade and proposes some measures for dealing with the environmental problems

that pose a challenge for the next.

Keywords: Hong Kong, government, environment, pollution control, sustainable development, polluter pays
principle, air pollution, water pollution, waste disposal, noise control
INTRODUCTION were beginning to take a real interest in environmen-

I have been asked to write an article for this special
edition of the AJEM to provide an overview of Hong
Kong’s past, present and future environmental chal-
lenges and the government’s response to meeting
these challenges. In the space available this is a tall
order. I will, therefore, confine myself to dealing
only with those issues which are the most important
and which fall within my own department’s areas of
responsibility. Before addressing the details, it is im-
portant to establish the historical context in which
work on environmental protection has been carried
out in Hong Kong.

In the very early 1970s, when some of the more
enlightened and economically advanced countries

tal matters, Hong Kong was still struggling to satisfy
the most basic needs of its society, such as the provi-
sion of adequate housing. It is hardly surprising,
therefore, that the local population generally had little
interest in environmental issues at that time. The focus
was very much on nurturing and sustaining the eco-
nomic growth that was then beginning to take place.

It is fortunate indeed, therefore, that in the mid-
1970s some forward-looking individuals within the
Hong Kong Government realized that if the rapid
pace of development that was by then taking place
were to continue, without any regard to the implica-
tions for the environment, we would be laying in
store very serious problems for the future. This con-
cern eventually led to the appointment in the late

Robert J.S. Law, Director, Environmental Protection Department, Hong Kong Government, 24~28/F Southorn Centre, 130
Hennessy Road, Wanchal, Hong Kong, Tel: (852) 28351018, Fax: (852) 2838~2155.

Voi5 No1 May 1997



68 ROBERTJ S LAW

1970s of an individual to be the Government’s En-
vironmental Protection Advisor, Dr Stuart Reed, who
by the early 1980s managed to establish a small
Environmental Protection Agency (EPA) within the
government, with a handful of staff. The focus within
the community, however, and certainly within the
government at that time, was still very much on
economic development, which by then was really
starting to accelerate.

The role of the EPA during the early 1980s was
restricted to monitoring pollution and to preparing
proposals for tackling pollution. The agency had no
executive pollution control functions nor did it have
any responsibility for dealing with conservation mat-
ters or for planning environmental infrastructure.
These functions and responsibilities were scattered
throughout a number of government departments. A
strong focal point for coordinating government action
on environmental endeavours was, therefore, lacking.

During the early to mid-1980s a great deal of
effort was made by the EPA and also by some non-
governmental organizations, or ‘green groups,” to
educate the public about the need to give more con-
sideration to environmental matters. Not surprisingly,
with the community still very much preoccupied with
economic development, this was no easy task. In-
deed, there was considerable opposition to many of
the EPA’s proposals for controlling pollution and
limiting environmental degradation, not only from
industrialists and developers, but also from within
the government itself. There was a widely held be-
lief that environmental protection could be bought
only at the expense of economic development and
prosperity. Unfortunately, some people still appear
to hold this view even today.

By the mid-1980s, however, things began to
change. As the community became wealthier — in
1995, the Gross Domestic Product per person was
about $US23,000.00 (Hong Kong Government,
1996) — so people’s expectations began to rise and
they became far more interested in quality of life
issues. A much more broadly based community de-
mand for action to protect and respect the
environment started to emerge. At the same time, a
number of key senior officials within the govern-
ment also started to take more of an interest in
environmental matters.

In 1986 the EPA was upgraded to the Environ-
mental Protection Department (EPD) and given
additional responsibilities. Specifically, the depart-
ment was given the task of enforcing pollution
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control legislation and also for planning for all new
environmental infrastructure, for sewerage and solid
waste disposal. Responsibility for conservation and
ecological matters remained with the Agriculture and
Fisheries Department, as it does today.

While the formation of the EPD may not have
seemed all that significant to members of the public,
within the Government it made a tremendous differ-
ence in advancing the environmental cause. With a
larger number of staff, wider responsibilities and the
support of senior members of the Government, it
was possible for the department to have much more
influence in the shaping of government policies and
actions concerning environmental protection. The
department was able, also, to play a much greater
role in assisting to educate the general public on
environmental matters and generally was more suc-
cessful in pressing home the environmental message.

By this time, the green groups had also become
more robust and vocal in their demands for govern-
ment and community action. A number of academics
were making their voices heard and the ‘Letters to
the Editor’ columns of the local newspapers fre-
quently contained pleas from ordinary members of
the community for action to deal with Hong Kong's
environmental problems.

By 1989 the Government was ready to publish
its first White Paper on the environment (PELB,
1989). This was a major milestone, as the document
set out clearly for the first time what the govern-
ment’s policies and targets were for protecting the
environment and committed the Government to a
number of new programmes. The Government agreed
that progress on implementing the White Paper
should be publicly reviewed every two years. This
in turn led to a considerable strengthening of the
EPD’s resources over a four-year period in order to
enable it to respond to the challenges and commit-
ments set out in the White Paper. Today our staff
strength is approximately 1600.

Well, what has been achieved with these re-
sources? In the sections that follow I will describe
what I regard as some of our more significant
achievements, followed by a review of our current
problems and will then go on to consider the chal-
lenges we will face in the future.

PAST ACHIEVEMENTS

What follows is necessarily just a summary of selected
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activities from the last ten years or so. For a fuller
account of progress on environmental protection, read-
ers should refer to the EPD’s annual publication,
Environment Hong Kong (EPD, 1989-1996).

Fuel Restriction Regulations

Arguably, one of our greatest successes came with
the introduction in 1990 of regulations to restrict the
sulphur content of industrial fuel throughout Hong
Kong to less than 0.5%. Prior to this we had a great
many situations where factory chimneys were emit-
ting extremely high concentrations of poisonous
sulphur dioxide fumes directly into the bedroom and
living room windows of neighbouring residential de-
velopments. In one case the iron railings around the
residential development on the side facing the chim-
neys had been almost completely eaten away by the
acidic deposits. In another, the pollution from the 80
chimneys surrounding the residential block was so
severe that it was impossible to stay on the roof of
the block of flats for more than a few seconds with-
out choking.

The problems were so pervasive and serious
that we quickly realized that making use of existing
legislation to try to control individual factory
emissions could not possibly provide an adequate
response. A blanket ban on the use of high sulphur
fuels was therefore seen as the only realistic solution.

When we introduced the regulations, sulphur
dioxide levels fell by as much as 80% overnight and
are now well within our Air Quality Objectives. Epi-
demiological studies suggest that by this initiative
alone we have saved the lives of thousands of peo-
ple and kept many more thousands out of hospital.
We should not forget, either, that stopping people
from getting ill has another valuable side benefit of
avoiding lost income and productivity due to ab-
sences from work.

Interestingly, at the time of trying to get these
regulations passed, it was asserted by our opponents
that the bleaching and dyeing industry would col-
lapse as a result of our proposals, and the entire
Hong Kong textile trade would be put at risk. Not
only did this not happen, but several of the compa-
nies involved actually outperformed the stock
exchange index at the time!

Intervention in the Planning Process

Another achievement of considerable importance has

been our intervention in the town planning process
in Hong Kong. In the past, very little attention was
paid to the need to plan our urban developments in
an environmentally sensitive manner. As a result,
we can still see today many past examples of ap-
palling planning, where high-rise residential buildings
were allowed to be built surrounded by low-rise fac-
tory chimneys; where high-speed elevated roadways
were built within a few feet of bedroom windows;
and hazardous industries were placed too close to
residential buildings or vice versa.

Now, however, there is a special chapter in the
Hong Kong Planning Standards and Guidelines
which sets down minimum environmental standards
that must be achieved when planning new develop-
ments (EPD and Planning Department, April 1991).
As the Director of Environmental Protection I am
also a member of the Town Planning Board and am
represented on all of the Government’s senior plan-
ning committees, where I am able to ensure that
environmental issues are properly addressed.

The Government has also initiated a system for
ensuring Environmental Impact Assessments are car-
ried out for major development proposals, and this
system has recently been formalized in a new Envi-
ronmental Impact Assessment Ordinance. Our
approach to dealing with environmental assessment
is recognized internationally by practitioners in this
field as being among the best in the world.

All papers and proposals submitted to the Ex-
ecutive Council, the government’s chief policy
making body, and the Public Works Sub-committee
and Finance Committee of the Legislative Council
also now have to clearly set out their environmental
implications, so that these are properly considered
in the decision-making process.

Through this intervention in the planning proc-
ess we can avoid repeating the worst mistakes of the
past. I cannot pretend, however, that we are always
100% successful. Indeed, there are many occasions
where, because of overriding competing priorities,
environmental considerations must take second place,
or compromises must be made. But at least there is
now a proper and informed debate about the relative
merits of each case, which is a considerable step
forward.

Protecting Schools from Noise

A related issue concerns what we have done to pro-
tect schools in Hong Kong from environmental noise.
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In the past, a great many schools were built within a
few feet of major roads or immediately under the
flight path to our international airport, which is one
of the busiest in the world. As a result, and due to
the climate in Hong Kong which makes it essential
for classroom windows to be opened for much of
the year, the noise levels within the classrooms were
unbelievably high. In many cases the noise levels
were so high that teachers had to communicate with
the children inside the classrooms by using mega-
phones! How children ever managed to learn in such
deplorable circumstances is beyond one’s imagina-
tion.

The response to this problem was to initiate a
programme to provide noise insulation for badly af-
fected classrooms together with air-conditioning for
ventilation. At one stroke the noise problem was
removed and the children also obtained a more com-
fortable environment in which to be taught. In this
way we have now insulated more than 7,000 class-
rooms and each year benefited more than 350,000
students. The location and design of new schools is
subject to the environmental planning standards men-
tioned earlier.

Provision of Environmental Infrastructure

A very important further area of work in which I
believe we have made considerable progress is in
the planning for and provision of environmental in-
frastructure. By the time the EPD assumed
responsibility for this area of work, in 1986, the
provision of environmental infrastructure had not
kept pace with demand, particularly concerning the
provision of sewerage. Most of our sewers were
hopelessly overloaded, and many of what had been
intended to be separate stormwater drains had been
intercepted for the discharge of sewage and other
polluted effluents, to the point where the overwhelm-
ing majority of the polluting flows were going
directly into the waters of the harbour untreated. We
also had an inadequate and inefficient system for
dealing with the disposal of solid wastes, and no
proper treatment system for toxic wastes.

Now, however, after a relatively short period of
time, we have planned for, and built, three of the
world’s biggest and most environmentally safe
landfills, with an expanding network of refuse trans-
fer stations for the containerization of the waste.
This system of dealing with our solid wastes is highly
efficient and cost-effective. We also have built one
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of the world’s most advanced and comprehensive
chemical waste treatment plants which, together with
tight enforcement of our regulations, has brought
about a dramatic drop in the amount of toxic metals
entering our harbour waters. These projects have
been completed in such a speedy manner by involv-
ing the private sector and the use of innovative
Design, Build and Operate contracts, which are also
extremely cost-effective.

To address our sewerage problems, we have
been spending billions of dollars systematically re-
building Hong Kong's sewerage network. Already a
great many local sewerage problems have been
solved. When the first stage of our Strategic Sewage
Disposal Scheme is completed we will also have
intercepted for proper treatment 70% of the pollut-
ing flows entering Victoria Harbour. The
implementation of later stages of the scheme will
ensure that all of our existing sewerage problems
will have been brought under control.

Other Achievements

I will just quickly mention some of our other suc-
cesses and some initiatives taken by others before
turning to our current problems.

To contribute towards the protection of the
Ozone Layer, we have enacted an Ozone Layer Pro-
tection Ordinance and brought in tough controls on
the importation of ozone depleting substances, so
that our consumption of these substances in Hong
Kong is now negligible compared to the period be-
fore the controls were introduced.

We have brought lead emissions from motor
vehicles down from nearly 200 tonnes per year to
almost nothing and managed to achieve the highest
take-up rate of using unleaded petrol in the world.
This has enabled us to bring in extremely tough
emissions standards for petrol engined vehicles.

We have brought noise from construction ac-
tivities under strict control and reduced the number
of hours noisy piling can take place to just three
hours per day. We hope shortly to phase out the use
of the noisier piling methods completely.

We have managed, also, to tackle the problem
of livestock waste successfully in many parts of Hong
Kong, so that streams that were once clogged up
with a disgusting solid crust of this waste are now
running freely and once again contain fish and other
aquatic life.

We have established six Local Control Offices
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around the territory to deal in an efficient manner
with the implementation at the local level of the
various pollution control ordinances that have been
enacted and also to build links with the local com-
munities.

The Government, matched by a major private
sector company, has established an Environment and
Conservation Fund to support community environ-
mental awareness activities, educational projects and
research studies by community groups and academ-
ics. The Government has also established an
Environmental Campaign Committee to help pro-
vide a focus for sponsorship funding support and
coordination of environmental community awareness
activities by green groups and other community or-
ganizations.

A Private Sector Committee on the Environ-
ment has been established to provide a focus for the
business community in Hong Kong to consider en-
vironmental issues and to provide information and
technical support to industrialists and businessmen.
The Hong Kong General Chamber of Commerce
has established its own Environment Committee as
have many other business and industrial associations.

Lastly, and by no means least, the Legislative
Council has established for many years now a spe-
cial Environmental Affairs Panel to consider draft
legislation and policy initiatives relating to environ-
mental protection and to address general
environmental issues within Hong Kong.

All of these achievements and activities, par-
ticularly those by the private sector, illustrate that
the community’s interest in, and attitude to environ-
mental issues have matured considerably in recent
years. Considering that it is only about ten years
since the Hong Kong community really started to
take any major interest in the environment, progress
has been remarkably good. That is not to say, how-
ever, that we should feel complacent. Much more
needs to be done to tackle our outstanding environ-
mental problems which are, indeed, serious.

CURRENT CHALLENGES

Air Pollution

Arguably, Hong Kong’s most pressing environmen-
tal problem is once again air pollution. This is
frustrating for us, as a number of years ago we felt
we had a good grip on this. We had successfully

managed to deal with the sulphur dioxide emissions
problems, and factory emissions generally were un-
der control. Due to the prevailing winds, Hong Kong
also rarely suffered from other classical air pollu-
tion problems such as photochemical smog.

Unfortunately, we did not reckon with the in-
credible growth in motor vehicle numbers that we
have seen in Hong Kong. Vehicle numbers have
virtually doubled in recent years and most miles are
driven by diesel engined vehicles, primarily taxis
and minibuses, which emit large quantities of fine
respirable particulates (RSP). Some of them also emit
large quantities of dark smoke, but it is the almost
invisible fine particulates that we are most concerned
about, as these can cause severe respiratory prob-
lems and other illnesses.

The problem is further compounded by the ad-
ditional contribution of dust emissions from the
numerous construction sites in Hong Kong and also
from vehicle and industrial emissions from neigh-
bouring China. The combined effect is that we now
have many more days with low visibility than ever
before, and the prime cause of this is fine particulate
emissions. We believe that the problem of diesel
emissions is very serious indeed. For this reason we
developed a scheme which we felt would enable us
to achieve the statutory Air Quality Objectives for
RSP in the shortest time possible. The scheme in-
volved the phasing out of diesel taxis and minibuses
and replacing them with much cleaner, catalytic con-
trolled petrol engined vehicles.

Unfortunately, for a variety of reasons the taxi
and minibus operators strongly opposed our propos-
als, and in the face of such strong opposition from
the trades we were unable to convince the Legisla-
tive Councillors to support the scheme. At the time
of writing (mid-December 1996) we are, however,
looking into the feasibility of an alternative scheme,
involving the use of gas as a fuel, which is common
in many other countries and which we hope will
find favour with both the trade and the Legislative
Council. We hope to make real progress on this and
also to introduce new controls on construction dust
emissions early in 1997.

We also hope to introduce tougher penalties on
dark smoke emissions from diesel vehicles which
can be applied under our smoky vehicle control
scheme. This control scheme was introduced sev-
eral years ago and involves calling in for test any
vehicle seen on the roads by EPD staff or other
accredited ‘spotters’ emitting excessive smoke. Al-
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though more than 50,000 vehicles are tested each
year, the programme has had limited success, mainly
due to the low level of penalty involved. We are
hoping to revitalize this programme with the use of
higher financial penalties and other sanctions.

Waste Disposal

Another major problem we face is how to cope with
our ever growing mountains of waste that we pro-
duce as a community every day of the year. At one
stage in 1995, we were producing a staggering 23,000
tonnes of waste per day for disposal at landfills. The
amount of waste we produce in Hong Kong has
been increasing at a frightening rate in recent years;
in fact, at a rate so fast that if it were to go on
unchecked our waste disposal facilities would be
completely exhausted within 15 years from now.
This is all the more astonishing given that we have
probably the three largest and most modern landfills
in the world, which were planned to have a produc-
tive life of at least 25 to 30 years.

Why do we have this problem? Well, it is really
because we are the victims of our own success. As
our community has become more affluent, so we
have begun to produce more waste. We purchase a
larger number of more expensive products that tend
to come with more and more unnecessary packag-
ing that has to be disposed of. And we redevelop
and build more buildings which produces more and
more construction waste. Such a rapid growth in the
amount of waste to be disposed of cannot, however,
be sustained. Apart from the practical difficulties
involved in finding sites for establishing future waste
disposal facilities, there is a high dollar price to pay
for disposing of large quantities of waste.

To provide an indication of the costs involved,
our three existing strategic landfills together with
their network of refuse transfer stations have been
built at a cost of roughly $7 billion and their annual
operating costs amount to about $600 million. These
costs do not, however, include the costs borne by
the Urban and Regional Councils or the private sec-
tor in actually collecting the wastes. Clearly, to allow
such valuable resources to be exhausted well short
of their planned life-time would be sheer financial
folly.

In response to this problem, in the latter half of
1996 the Government completed a major study to
recommend a waste reduction strategy for Hong
Kong. The consultants proposed an integrated strat-
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egy incorporating measures aimed at waste avoid-
ance, waste minimization and recycling, and also
with an element to further reduce the bulk of the
waste requiring final disposal. Based on these rec-
ommendations, at the time of writing the Government
is formulating a draft Waste Reduction Plan for Hong
Kong that should be available for public consulta-
tion in early 1997. In addition, funding approval 1s
also being sought from the Finance Committee of
the Legislative Council to commence as soon as pos-
sible a preparatory study for the construction of a
new, largé-scale, waste-to-energy incinerator.

In the space available it is not possible to pro-
vide more detail, but we are hoping that through the
measures proposed for the waste reduction strategy,
together with public education, we will be able to
make a real assault on our waste problems and con-
siderably extend the life of our valuable landfills.

Polluter Pays Principle

In the 1989 White Paper on the Environment (PELB,
1989) the government adopted as policy the inten-
tion to apply the Polluter Pays Principle as far as
practicable, whereby the costs for dealing with envi-
ronmental problems are passed back to, and
internalized by, those causing the problems. The aim
was to encourage those contributing to our environ-
mental problems to improve their performance
through the financial incentive involved.

When this policy was announced it was warmly
welcomed by the community at large and by our
legislators. Unfortunately, however, we have so far
not been very successful in applying the policy in
practice. It would seem that many people in Hong
Kong believe in the Polluter Pays Principle, but only
if it is someone else that has to pay! Whenever our
schemes for applying the policy have come forward,
there has been considerable opposition from those
who would have to pay. This is perhaps not surpris-
ing, but T am afraid that our legislative councillors
have not seen fit to provide the support needed to
override these objections. Reasons are always found
as to why those who are to pay cannot afford it,
even when the amounts involved are extremely small,
and the government is asked to shoulder the costs.

What this means, of course, is that it is the
community as a whole that has to bear the financial
burden and subsidize those who are polluting or pro-
ducing waste for disposal. This hardly seems fair. It
is clear, however, that unless those who are causing
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our environmental problems adopt a more responsi-
ble attitude, or unless our legislative councillors
stiffen their resolve, there is little hope for introduc-
ing the Polluter Pays Principle in a meaningful way.

FUTURE CHALLENGES

Sustainability and Economic Development

Although I have placed this issue under the heading
of Future Challenges, it is very much an issue we
must grapple with today if we are to avoid major
problems in the future.

At the risk of being too simplistic, what I am
talking about is that we need to consider how we
can ensure that decisions taken today about our fu-
ture economic growth do not cause unacceptable
environmental problems for future generations of
Hong Kong citizens. Put another way, the trick is to
devise new ways of ensuring that we can continue
to enjoy strong economic growth, with all the ben-
efits that brings to the community, without destroying
the very essence of what makes our lives in Hong
Kong enjoyable and healthy. This is by no means
easy.

There is no escaping the fact that Hong Kong is
physically very small. Although it may be an unpal-
atable thought, we cannot keep on building roads
and container ports forever, or allow our vehicle
numbers to grow unchecked. In a very real, practi-
cal sense there are limits to physical growth in Hong
Kong. There are also practical limits as to how much
the natural environment can stand if we wish to avoid
it being dealt a death blow.

I am not despondent, however. I have faith in
the flexibility and adaptability of Hong Kong peo-
ple, and I am sure we will see our way through this
problem. We have already seen how resourceful our
industrial sector can be in adapting to change. To
provide a catalyst and a focus for thought on this
issue, the government is now conducting a major
study to examine all of the key issues concerning
sustainability. Specifically the study, Sustainable
Development for the 21st Century (SUSDEV21), will
be producing a proposed set of social, economic and
environmental sustainability indicators, together with
a proposed mechanism for assessing the likely im-
pacts of future policy and development proposals
against these indicators. The intention is not that
any one of the three areas I have mentioned should

automatically be given overriding priority, but rather
that decision makers will have available to them
information as to how new proposals stack up against
the three sets of indicators. In this way they will be
able to consciously balance society’s competing
needs based on sound information. A more detailed
description of challenges and progress may be found
in Heading Towards Sustainability: The Third Re-
view of Progress on the 1989 White Paper (PELB,
March 1996).

Regional Problems

For those not familiar with the geography of the
area, a look at a satellite photograph or map of south-
ern China will show that Hong Kong is a very small
place at one of the outer corners of the Pearl River
Delta. This area of southern China is now experi-
encing unprecedented economic growth and there
is, therefore, significant new potential for regional
environmental problems to emerge.

Air pollution and water pollution do not respect
territorial boundaries, and for many years now we
have been liaising with our counterparts in neigh-
bouring Shenzhen and Guangdong on transboundary
environmental problems through the Hong Kong and
Guangdong Environmental Protection Liaison Group.
The overall increased level of economic activity in
the area, however, suggests that we will need to
build on and intensify these liaison efforts in the
coming years.

CONCLUSION

Whilst it cannot be said that Hong Kong has a clean,
healthy and pristine environment, it would be equally
wrong to suggest that our problems are extreme.
Indeed, an objective evaluation of our problems will
show that, whilst some are certainly serious, they
are by no means as serious as those existing in many
other major cities in the world.

It would be wrong, also, to suggest that little
has been done to tackle our environmental prob-
lems. I believe that we can be proud of what has
been achieved in such a short time of community
affluence in Hong Kong and that our record com-
pares favourably with past performances by many
other advanced economies at a similar stage of de-
velopment.

Some commentators have suggested that Hong
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Kong will lose its resolve to tackle environmental
issues after the handover of sovereignty on 30 June
1997. 1 do not share this view at all. Indeed, I am
encouraged by the bold steps to curb pollution now
being taken in China under the leadership of the
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A Little Green Dragon?
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ABSTRACT

Despite the introduction of new laws, policies and programmes for environmental protection, the rapid pace
of development in Hong Kong is overtaking conservation efforts. Air pollution, particularly from diesel
vehicles, is a serious problem, and set to worsen due to an increase in the number of vehicles. Half of the
territory’s population is affected by traffic and other noise. The lack of a proper sewage system has resulted
in seriously polluted waters and harbour sediments. There is a lack of landfill space for the rapidly increasing
amount of solid waste. Many sensitive ecological areas remain unprotected. Though predictions for Hong
Kong’s future environmental quality are alarming, there are some positive signs that attitudes within govern-
ment are slowly changing. Instead of accepting declining environmental quality as an inevitable by-product
of economic growth, Hong Kong should grasp the opportunity, afforded by its significant resources, to

become a little green dragon.
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INTRODUCTION in Hong Kong, including densely populated areas,

David Bellamy was quoted in 1994 as saying that
Hong Kong was an example of good environmental
management in Asia. One suspects that he was still
in shock after visiting Bangkok, Manila or Beijing
(lately named the tenth most polluted city in the
world). Yet visitors to Hong Kong routinely shake
their heads in disbelief that there is still no sewage
treatment for the harbour, that the air quality is so
poor and noise pollution so stressful. Situated at the
hub of one of the most rapidly developing regions
of the world, Hong Kong is an economic miracle
and an environmentalist’s nightmare. A first world
economy with a third world environment.
Admittedly, government officials responsible for
environmental protection face impressive obstacles

historical lack of planning controls, low public aware-
ness of environmental problems, inherent conflicts
with other sectors of government and vested inter-
ests intent on maintaining the status quo. The
Environmental Protection Department (EPD) was of-
ficially established only in 1986 and over the last
ten years has introduced a staggering number of new
environmental laws, policies and programmes. The
first White Paper on Pollution, which laid out a ten
year programme of pollution control, was published
in 1989 and is reviewed every two years (EPD,
1989). Many people complain that Hong Kong’s en-
vironment is in worse shape than it was before the
huge injection of resources into environmental pro-
tection during the last decade. In some cases this is
true but many programmes have yet to be imple-
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mented and one can only wonder at what a sorry
state the environment would be in without such ex-
penditure. With so many years of neglect of Hong
Kong’s environment, there is a lot of catching up to
do and with development proceeding at breakneck
speed, Hong Kong is having to run just to keep still
on the environment.

AIR POLLUTION

If there is one area in which Hong Kong is really
failing, it is with the control of air pollution. In 1994
Governor Patten promised that policies on air pollu-
tion are ‘expected to reduce vehicle pollution by
20% over the next two years’ (Patten, 1994). How-
ever, a lamentable lack of progress has meant air
pollution has deteriorated further.

More than most countries, Hong Kong has a
particular problem with diesel fumes, mainly from
taxis, buses and trucks in the urban area. In addition
to the visible black smoke classified as Total Sus-
pended Particulates (TSP), there is the invisible
menace of the microscopic Respirable Suspended
Particulates (RSP), which are produced by even well-
run diesel engines. These carcinogenic and
health-threatening particulates are linked to respira-
tory disease, cardio-vascular problems and even
general increases in mortality (Dockerey er al, 1993).
Air Quality Objectives (AQOs), Hong Kong’s statu-
tory health guidelmes for air quality, are regularly
breached for both TSP and RSP (EPD, 1995). Stud-
ies have ably demonstrated the deleterious effects of
air pollution in Hong Kong on children’s health
(Hedley et al, 1992; Yu et al, 1994) and during
periods of poor air quality some schools prevent
children playing outdoors.

Since the late 1960s the administration has rec-
ognized the problem of smoke emissions from poorly
maintained diesel engines (Committee on Air Pollu-
tion, 1970). Yet it was not until 1989 when the policy
solution, the diesel to petrol switch (DTP), was first
proposed. This stop-gap solution aimed to phase out
small diesel engines (less than four tonnes) and re-
place them with (unleaded) petrol engines with
catalytic converters. Due to opposition within gov-
ernment — from Transport Branch, unwilling to
disrupt traffic and the transport trade, and Finance
Branch, unwilling to lose revenue from petrol duties
— it was another six years before any detailed pro-
posals even reached the public.
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The administration had not reckoned with Hong
Kong's taxi drivers. This well-organized and pow-
erful lobby group argued against the DTP switch on
the grounds that government figures had underesti-
mated the maintenance costs of petrol engines and
that diesel was a far more efficient, less polluting
fuel than petrol. What was not widely reported was
the fact that there is a large trade in low quality
illegal diesel fuel smuggled from China which ena-
bles taxi and light buses to obtain diesel for half the
cost. The lobbying efforts of the transport trade
(which included the staging of go-slows) had a strong
effect on the Legislative council. When a motion
debate on the DTP switch was held only three out of
the 60 legislators voted in favour of it. The DTP
switch was put back on ice.

At the time of writing (late 1996), there have
been no concrete proposals to address air pollution,
though the EPD are now investigating the option of
replacing diesel with gas, and planning to introduce
a regular inspection programme for all diesel vehi-
cles. However, opposition to any measure which will
increase transport fares are likely to be bitterly op-
posed, though health costs from air pollution remain
unquantified.

TRAFFIC GROWTH

Notwithstanding any improvements resulting from
cleaner fuels or emission standards, air pollution is
going to get worse simply as a result of increasing
numbers of road vehicles. Emissions of NOx are
predicted to increase by 60% by 2001 (PELB, 1993).

Hong Kong actually has one of the best public
transport systems in the world, a credit to far-sighted
planning in the past, with 80% of trips by public
transport . However, three-quarter of the road space
caters to only one-quarter of the total passengers.
Due to Hong Kong’s steep topography there are few
roads which partly accounts for the fact that Hong
Kong has one of the highest density of vehicles per
km (Lee and Yeung, 1994), A 10% growth per year
in private vehicle ownership is rapidly exacerbating
the situation.

Hong Kong’s highway strategy has for too long
been one of ‘predict and provide.” This has led to
massive expenditure on roads, with HK$55 billion
pledged to 12 major road projects between 1998-
2011 (Transport Branch, 1994). Much of the land
space on the new harbour reclamations is also dedi-
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cated to new roads or so-called ‘open space’ which
is actually the sterile land adjacent to new high-
ways.

Private cars, whilst representing a significant
proportion of vehicles during peak traffic hours, are
only part of the congestion problem. Goods vehicles
are the number one road user (accounting for 42%
of road space in 1986) and numbers are predicted to
increase three-fold by 2001, putting further strain on
the already overloaded road infrastructure. Despite
the environmental and social costs of road freight
there is little or no regulation of road freight traffic
and no firm commitment to a freight railway from
either the existing port facilities at Kwai Chung or
the proposed new facilities on North Lantau.

NOISE

Traffic is also a major contributor to noise prob-
lems. Noise pollution, mostly from traffic, affects
more than 700,000 households, comprising about
half of the territory’s population (EPD, 24/8/95). An
estimated 350,000 people are exposed to severe ait-
craft noise (PELB, 1993). Add to this the din from
construction activities — percussive piling, hammer-
ing, demolition — and it becomes clear why teachers
in many schools need to use microphones.

In many ways Hong Kong cannot avoid being a
noisy city. As a result of poor planning in the past
many residential areas are located near to busy roads
or noisy factories, and construction activity is a con-
stant feature of Hong Kong’s rapid development.
Noise is the number one source of pollution com-
plaints from the public. The construction of new
roads and railways in the future will no doubt in-
crease the number of complaints.

EPD regulations have led to the introduction of
quieter equipment and vehicles, which are in line
with international standards, and required a permit
for any construction work using mechanical equip-
ment at nighttime or on public holidays. However,
Hong Kong still lacks any legislation to control day-
time construction activity, other than percussive
piling, although this is now under review.

WATER

Years of neglect and uncontrolled effluent discharges
have left Hong Kong’s Victoria Harbour sediments

contaminated with a highly lethal cocktail of toxic
metals and organic pollutants, and its water highly
polluted. It is to Hong Kong’s shame that we have
no comprehensive sewage treatment. There is next
to no treatment (other than basic screening) for sew-
age discharged directly into the harbour from the
urban areas. The costly Strategic Sewage Disposal
Scheme (SSDS), proposed in the 1980s but left to
flounder when the government decided to build a
new airport instead, was resurrected in the 1990s.
Stage I of the scheme, consisting of a Chemically-
Enhanced Primary Treatment plant with a short
outfall discharging into the inner harbour, was due
to be completed in 1997. A legal row with the con-
tractors working on the deep tunnels led to a
re-tendering of the contract. Consequently it is un-
likely that Stage 1 will be completed before the end
of 1998. However, there is still no long-term solu-
tion after the original proposal for Stage II (to pump
primary treated sewage into Chinese waters) was
reviewed following public outcry and China’s dis-
approval (Pypun, 1995).

A particularly controversial aspect of the SSDS
has been the means of funding. Sewage charges,
based largely on water consumption, were introduced
in 1995 as the first of a number of hypothecated
taxes based on the Polluter Pays Principle. Whilst it
is hard to find someone in Hong Kong who disa-
grees with this principle, the public registered much
resistance to the SSDS taxes. The issue of polluter
pays became highly politicized with some objectors
citing the inequity of regressive pollution taxes. In
the end it was a missed opportunity to educate the
public about environmental equity.

With the continuing lack of a proper sewage
system the Hong Kong public has paid the price in
terms of public health, loss of amenity (including
beach closure) and impacts on ecology. One of the
most high-profile victims of the deteriorating water
quality is the Chinese White Dolphin, Sousa
chinensis, the highly threatened official mascot of
the 1997 handover ceremony. Out of an estimated
maximum number of between 112 and 126 in exist-
ence (Porter, 1997; Jefferson, 1996), a total of ten
dolphins died in 1996 alone, cause of all but one
death unknown. The designation of a 1200 hectare
marine park in November 1996 was little more than
a symbolic gesture towards protection of the dol-
phins since experts agree that its dimensions, less
than the size of the platform at Chek Lap Kok air-
port, are too limited (UNEP, 1996). In addition, there
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have been no measures to address the dolphin’s main
threats including pollution, loss of habitat, over-fish-
ing and high-speed boats. To add insult to injury the
Airport Authority has sited an aviation fuel receiv-
ing facility in the middle of the park.

The scale and intensity of reclamation in the
harbour has also attracted controversy. Concerns
about reclamation’s impacts on the integrity of Hong
Kong’s spectacular harbour have been voiced by
many professional bodies in Hong Kong, some of
whom have joined in the establishment of the Soci-
ety for the Protection of the Harbour. Over the last
150 years the total land mass of the territory has
increased by more than 4100 hectares due to recla-
mation; however, past efforts pale in comparison
with the government’s future plans, which call for
an additional 660 hectares with a further 640 hec-
tares proposed. The massive Lantau Port
Development will reclaim another 460 hectares from
the Western Harbour.

Apart from the obvious visual impacts of such
large-scale mega-infrastructure projects, the dredg-
ing and dumping impacts are taking their toll on the
marine environment. Reclamation projects leading
up to and including the year 2000 will require ap-
proximately 400 million cubic metres of fill material
(FMC, 1996), most of which will be dredged from
the seabed. In addition, much of the heavily con-
taminated bottom sediments from Victoria Harbour
will be dredged and dumped elsewhere, increasing
the risk of remobilization and dispersion of con-
taminants.

The government views reclamation as the quick-
est and easiest solution to the land shortage problem,
but others have pointed to urban renewal or degraded
land in the New Territories as the answer. Whilst
there is no perfect solution, the government plans
have certainly promoted a real public debate about
strategic planning issues. Whether the government
scales down its plans remains to be seen.

WASTEFUL WAYS

Hong Kong established its first waste disposal strat-
egy in 1989, which entailed the construction of three
enormous engineered landfills (one of which is partly
in a country park!), yet to date still lacks any strat-
egy for waste reduction. Originally the life of Hong
Kong’s landfills was anticipated to be between 25
and 40 years; with ever-increasing rates of waste
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generation, the three strategic landfills will last only
17 years and the only urban landfill 13 years (ERM,
1996). An EPD-commissioned study on waste re-
duction, completed in 1996, made a number of
recommendations including establishment of waste
separation and recycling schemes, introduction of
producer responsibility and investigation of various
waste reduction technologies including Waste Fired
Power Generation.

However, internal government wrangling about
the costs of the proposals have meant that by the
end of 1996 no government plan had been published
for consultation and none of the recommendations
carried forward. This, despite the fact that the report
clearly shows that investment in waste reduction can
save the government by year ten of the programme
an estimated 15% of annual waste management costs
or HK$559 million (ERM, 1996). The proposed re-
liance on voluntary rather than statutory measures
and the long timetable for implementation means
that by the time that any serious measures start to
take effect, Hong Kong’s waste situation is truly
going to be in crisis.

The Waste Reduction Study did not address con-
struction waste, which in 1993 formed 55% of the
overall waste tonnage of 20,000 MT of solid waste
per day (this compares to an average of 5% in Eu-
rope). The biggest elements of the construction waste
stream is derived from building demolition and mixed
site clearance, much of which is inert and suitable
for public dumps (for instance in reclamation) rather
than dumping in expensively managed landfills. Itis
anticipated that there will be a shortage of public
dumps after 1999 (PELB, 19964d).

A construction waste sorting site was established
in 1996 to facilitate recycling of construction waste,
but there is no policy to restrict it at source. Con-
struction waste generation is closely tied to economic
activity (CED, 1994) and with a projected increase
in expenditure on property and construction in Hong
Kong by the year 2006 of between 35 and 123%
(Walker et al, 1995), it is likely the construction
waste problem will continue unabated.

ENERGY

Hong Kong is also wasteful in terms of energy us-
age. Between 1983 and 1992 energy demand, and
with it wastage, increased at an average annual rate
of 7.7% 1t is estimated that the energy routinely
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wasted in Hong Kong is equivalent to the output of
one power station (Reed, 1991).

Hong Kong is reliant on non-renewable fuels for
its energy supply — coal, oil, natural gas — as well as
nuclear electricity from Daya Bay Nuclear Power
Plant, just across the border. Due to a declining manu-
facturing sector and a transportation sector with a large
proportion of electrified transport, much of Hong
Kong’s primary energy is used to generate electricity.

Hong Kong has been well served in the past by
the power companies who have provided a secure
affordable electricity supply such that Hong Kong
rarely experiences the outages which plague many
of our Asian neighbours. However the very trusting
relationship between the power companies and the
government has given Hong Kong an electricity grid
totally reliant on non-renewable polluting fuels, no
integrated plan for energy efficiency and an out-
dated Scheme of Control Agreement (SCA). For
example, the power stations in Hong Kong are the
main sources of nitrogen dioxide and sulphur diox-
ide as well as the largest source of carbon dioxide.

The problems are manifold; institutionally there
is no one government department responsible for
energy needs and no coherent energy policy. The
SCA bases the power companies permitted return of
13.5% entirely on their net fixed assets, regardless
of whether the assets are used or useful. This leads
to a nonsensical situation whereby the government
is asking one power company to defer expansion of
its new power station due to overcapacity, whilst
giving permission to another to investigate the fea-
sibility of building a new power station.

Commercial and residential buildings consume
40 to 50% of primary energy, the largest proportion
of any sector, in Hong Kong. Whilst the govern-
ment is developing a set of building energy codes,
which will set minimum energy efficiency standards
for building design and building services, there are
doubts that these will provide sufficient incentives
for change. To achieve an integrated energy policy,
Hong Kong needs a unified energy department and/
or regulatory body. Hong Kong would also benefit
from planning tools which can help to derive least-
cost solutions and policy options for achieving energy
and environmental objectives. Most of all Hong Kong
needs to replace the SCA with a more socially re-
sponsible policy which decouples the utilities
revenues from their fixed assets, and to compare the
costs of investing in energy efficiency with the
avoided costs of capacity expansion.

ECOLOGY

It often comes as a surprise to visitors to Hong Kong
to find that the territory has some fine landscapes —
ranging from the mountains of Sai Kung, to the
wetlands of Mai Po, to the forests of Tai Po Kau.
Hong Kong has an exceptionally diverse flora and
fauna for such a small area, more native plant spe-
cies than the United Kingdom which is 225 times
larger, and more tree species than all of Western
Europe. Hong Kong also has recorded 421 bird spe-
cies compared to 1243 species in China (Dahmer,
pers. comm.), as well as over 102 dragonfly species
(Wilson, 1995), over 200 butterfly species
(Bascombe, 1995), 23 amphibians, 73 reptiles and
53 mammal species (Felley, 1996). New species for
Hong Kong are still being found as a result of a
tertitory-wide biodiversity study carried out by the
University of Hong Kong but local flora and fauna
are still poorly known (Dudgeon, pers. comm., 1996).

That so many species can survive near one of
the most densely populated places in the world is
partly attributable to the existence of the 22 country
parks and 14 special areas. Due to far-sighted legis-
lation in 1976 over 40% of Hong Kong’s landmass
is now protected under the Country Parks Ordinance
for the benefit of conservation and recreation. Pres-
sures on the country parks are enormous as shortage
of developable land and a growing population shifts
attention to this potentially massive landbank. How-
ever, what is forgotten is that much of the country
parks’ steep topography made them unsuitable for
development in any case. Develop the country parks
and Hong Kong loses a vital green lung, water catch-
ments, recreational space and a wealth of
biodiversity.

Yet not all of the valuable ecological areas are
afforded protection. There are many areas excluded
from the country parks, such as old fung shui wood-
lands planted behind villages and abandoned paddy
fields, which are ecologically very valuable. The gov-
ernment claims lack of resources and other priorities
in terms of extending statutory planning controls to
these remote rural areas.

One such excluded area, Sha Lo Tung, is an
upland valley set amidst, but outside, the surround-
ing mountains and ridges of the Pat Sin Leng Country
Park. The valley, combined with a nearby Site of
Special Scientific Interest, is thought to be ‘the sec-
ond most important conservation area in the Territory
behind the Mai Po Marshes Nature Reserve’ (Axis,
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1995). Sixty-eight species of dragonfly have been
recorded there, including one species new to sci-
ence, Macromia katae, whilst the substantial
established population of another dragonfly,
Gomphidia kelloggi, is the only population known
to exist anywhere in the world (Wilson, 1995). For
an area of only 100 hectares, it is of exceptional
conservation significance — it supports almost 50%
of the larger mammal species of Hong Kong and
over half of the butterfly and amphibian species.
Over 450 species of plants have been recorded here,
including 171 medicinal plants (Chong and Lee eds.,
1978).

Despite Sha Lo Tung’s impressive ecology, a
proposal to build a luxury housing development won
in-principle support from the government. The Ad-
ministration has even denied that the loss of a
particular species amounts to a breach of the Con-
vention on Biodiversity (PELB, 1996a). This
illustrates how conservation policy in Hong Kong is
being led more by ‘development strategists than by
individuals with an understanding of the significance
of biodiversity and the irreversibility of its loss’
(Felley, 1996).

The jewel in Hong Kong’s conservation crown
is undoubtedly Mai Po Nature Reserve/Inner Deep
Bay which was formally listed as a site of interna-
tional importance under the Ramsar Convention in
1995. The Mai Po Marshes is the last remaining
wetland of its size in Hong Kong (and the sixth
most extensive in China) and is a feeding and rest-
ing ground for thousands of migratory birds,
including many species of rare, vulnerable or en-
dangered birds. Mai Po supports a number of globally
threatened birds, including 25% of the world’s popu-
lation of black-faced spoonbill (Platalea minor) and
16% of the world population of Saunder’s Gull
(Larus Saundersiy (WWFHK, 1996). It is of special
value because alternative sites in the region are rap-
idly diminishing in number and extent. In addition it
supports a variety of local animal species and over a
dozen invertebrate species new to science have been
recorded there. Managed by an NGO, World Wide
Fund for Nature Hong Kong, Mai Po is also an
important educational resource, visited by over
40,000 local people a year (WWFHK, 1996).

Yet this area is threatened — by pollution, and
loss of surrounding wetland areas to development.
The Mai Po hinterland is the growth corridor to
China, with expanding new towns, new road and
rail links and increasing urbanization. Belatedly the
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government has recognized the importance of main-
taining a buffer area around Mai Po but many areas
have already been designated for residential devel-
opment, whilst several court battles are in process.

Pollution from Hong Kong and China has turned
Deep Bay into Hong Kong's second most polluted
waterbody after Victoria Harbour. A river widening
project along the border between Hong Kong and
China, together with a number of reclamation projects
on the Chinese side of the Bay, are taking their toll
on this already stressed area. In autumn 1996
WWPFHK noted a serious reduction in the numbers
of crabs feeding in the mudflats (Melville, pers.
comm.). No one knows the cause of this, or how
serious the consequences will be, but there are fears
that continuing degradation of this unique habitat
will lead to unpredictable and possibly catastrophic
reduction in the carrying capacity of the Ramsar
site. Undoubtedly coordinated cross-border action is
needed to protect Mai Po. Several ongoing studies
on wetlands will be completed in 1997 to 98 and it
is hoped that serious efforts to conserve and en-
hance existing wetlands will be a priority.

The marine environment has been the poor
cousin of conservation in Hong Kong, since much
of the conservation efforts have focused on the ter-
restrial environment. This is surprising since Hong
Kong has always lived and been defined by the sea
and has a coastline one-fifth that of England and
Wales (Morton, 1983). A strong plea for marine con-
servation has been made for nearly 20 years (Morton,
1979) but it has only become more of a priority in
recent years. In 1996 the first marine protected ar-
eas were established at Cape D" Aguilar, Hoi Ha Wan,
Yan Chau Tong and Sha Chau. These include im-
portant centres of marine biology research, important
coral communities and fish spawning and nursery
grounds. Whilst an important step for marine con-
servation it should be noted that these areas cover
less than 2% of Hong Kong’s territorial waters
(Ruxton, pers. comm, 1996).

Hong Kong’s once thriving fisheries have suf-
fered from over-fishing, pollution and the continued
reclamation of fish spawning and nursery grounds.
The low catches of commercially important, higher
value fish species are indicative of very high fishing
pressures (Wilson and Wong, 1995). There are no
controls on fishing (except the establishment of a
licensing system for fishing in the new protected
areas) and destructive fishing techniques such as dy-
namite fishing are difficult to police. A rapidly
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growing restaurant trade in live reef fish in Hong
Kong is also prompting an environmental crisis in
other Asian waters where fishermen (mainly from
Hong Kong) are pumping hundreds of tonnes of cya-
nide into pristine and remote reefs (Johannes, 1995).

The Agriculture and Fisheries Department, re-
sponsible for protecting the interests of fishermen,
is also in charge of marine conservation. Whilst the
department is reviewing legislation on fisheries and
are conducting the first inventory of fish stocks for
many years, much more is needed to be done to
control the impacts of fisheries on the marine envi-
ronment. Ironically, despite opposition from local
fishermen, the designation of more marine areas as
marine parks and reserves offers the best hope for
the long-term survival of a fishery industry in Hong
Kong.

Overall, Hong Kong has no comprehensive
coastal management strategy and has yet to come to
grips with conservation outside of protected areas.
In 1992 FoE called for a ‘conservation program . ..
implemented by a responsible government depart-
ment with a strong leader and a mandate for active
enforcement on the basis of very stiff penalties for
infraction.” (FoE, 1992). In 1997 Hong Kong still
lacks an overriding comprehensive conservation
policy or a department or policy branch with unfet-
tered interest in protecting our biodiversity. This is
due to a number of institutional problems. Whilst
pollution control and prevention is the responsibility
of a rapidly growing and pro-active department (the
Environmental Protection Department), conservation
is within the remit of a timid department struggling
for resources and lacking strong leadership (the Ag-
riculture and Fisheries Department). The problems
are compounded by the fact that the Planning, Envi-
ronment and Lands branch, which includes both these
departments, is more concerned with generating
short-term income through land sales than with ap-
preciating the long-term capital position in terms of
conservation. Until such institutional problems are
resolved and until government recognizes the neces-
sity of conserving biodiversity, conservation in Hong
Kong will continue to lag behind development.

THE FUTURE

What will the future bring for Hong Kong’s envi-
ronment? There are positive signs. In early 1996
‘Heading Towards Sustainability — The Third Re-

view of Progress on the 1989 White Paper’ (PELB,
1996b) was published. This showed, at least on pa-
per, how far Hong Kong has come in environmental
thinking in only seven years. The 1989 emphasis on
the more elementary environmental infrastructure and
pollution clean-up has been replaced with a more
enlightened approach, including discussion of
sustainability indicators, green accounting and pro-
posals for a study on sustainable development.
However, the engine of growth continues. The
long-awaited Territorial Development Strategy Re-
view (Planning Department, 1996), the review of
the government’s long-term strategic plan for Hong
Kong, was also released in 1996. An Environmental
Impact Assessment (EIA) for the TDS (Planning De-
partment, 1995) concluded that there will be serious
environmental consequences arising from both TDS
development scenarios. These impacts include:
+ exceedance of statutory Air quality Objectives
(AQOs) due to vehicular emissions
» overloading of planned sewerage infrastructure
+ overloading of the assimilative capacity of re-
ceiving water bodies
e areduction in the planned capacity of landfills
+ exceedance of noise guidelines

The TDSR raises the possibility that ‘the population
of the Pearl River Delta might grow from about 23
million in 1990 to about 40 million in the long term.
Such a level of growth raises concern of such mat-
ters as the provision of adequate supplies of
electricity, potable water and fresh food’ (Planning
Department, 1996). The EIA further ‘casts doubt on
the long-term sustainability of the proposals within
the framework of current policies and proven tech-
nology’ (Planning Department, 1995).

1t was largely as a result of the alarming predic-
tion articulated in the TDSR that the Legislative
Council granted funding for a HK$40 million con-
sultancy on sustainable development in the
twenty-first century, entitted SUSDEV21 (PELB,
1996¢), meant to take place over a period of 30
months. Due to the broad scope and long length of
the study, concerns have been raised that SUSDEV21
is a way of justifying the present development path
or delaying any changes to the current programme
until three or four years later, thus precluding the
present administration from making any unpopular
decisions. Certainly the new SAR administration will
have more problems to contend with and fewer
choices about how to solve them.
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Another concern for Hong Kong’s environment
is that it is still viewed largely in isolation from
China. We lack a good database on cross-boundary
pollution and there is still only limited communica-
tion and data exchange with environmental officials
in China. A case of ‘One Country, Two Environ-
ments’?

THE PEOPLE

The state of Hong Kong’s future environment de-
pends as much on its people and their behaviour as
on government policies and programmes. Certainly
population growth is going to be one of the toughest
obstacles to sustainability. With a 1996 population
of 6.3 million, forecast to increase to 8.1 million by
2011, Hong Kong can expect to see approximately
one million new residents per decade. Much of this
expected population growth is externally driven, re-
sulting from net immigration from China, for which
a daily quota is fixed by the HKSAR’s mini-consti-
tution, the Basic Law. The challenge of providing
housing, jobs and infrastructure for all these people
is posing tremendous problems for government plan-
ners as well as inspiring predictions of a degradation
in environmental quality.

Whilst environmental attitude surveys conducted
over the years indicate that more Hong Kong people
recognize environmental problems exist, there is still
an unwillingness to change behaviour as a result.
Environment is still a low priority for most people
compared to livelihood issues such as employment
and housing, and there is little sign this will change
in the near future. A recent survey conducted in 39
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Thinking Globally: Hong Kong’s Participation in
International Environmental Forums

W.K. Chan

ABSTRACT

According to the principle of ‘One Country, Two Systems’, post-July 1 Hong Kong will enjoy autonomy in
participating in international forums which are constituted on the basis of economies or territories, but not in
those which are made up of sovereign states. Hong Kong already participates actively in international forums
on trade and investment as an independent customs territory. In international environmental forums, how-
ever, the nature of membership (i.e. as a territory or as a sovereign state) is often less well defined.
Consequently, the Hong Kong government has been less active than its private sector counterparts, including
non-governmental organizations, in global environmental forums. As the environment is truly a global matter
that recognizes no borders, Hong Kong should seek to take a higher profile in these forums and should not be

deterred from involvement merely because of its non-sovereign status.

Keywords:

sovereignty, autonomy, trade, green groups, global forums, Basic Law

INTRODUCTION

It was June 1992 in Rio de Janeiro, Brazil. The seven-
member delegation of the Hong Kong Conservancy
Association was attending Global Forum 1992, the
forum for non-governmental organizations (NGOs)
associated with the United Nations Conference on
Environment and Development (UNCED, better
known as the ‘Earth Summit’). The Earth Summit it-
self was a conference of government representatives,
but NGOs were allowed to participate as observers
(Ng, 1993). In one of the official Earth Summit ses-
sions, the Conservancy Association found, next to the
representative of Guam, an empty chair designated
‘Hong Kong.” That picture of an empty chair was
subsequently reported in Hong Kong’s press.

That embarrassing picture reflects the less than
enthusiastic attitude of Hong Kong government

towards global governmental forums related to the
environment. Although in the official report of the
Environmental Protection Department there is a long
list of publications and papers presented by
government officials in overseas conferences, those
events are often of a more academic and technical
nature. Hong Kong does claim to abide by
international obligations on environmental
conservation such as the Convention on Wetlands
of International Importance (the Ramsar Convention),
which the United Kingdom has signed and applied
to Hong Kong, and the Convention on Biological
Diversity [which has not been officially applied here
— ed.]. However, it does so on a de facto basis;
Hong Kong is not itself a signatory to any
environmental treaties or conventions. When it comes
to international involvement the Hong Kong
government’s environmental departments are not as

W.K. Chan, Secretary General, Hong Kong Coalition of Service Industries, c/o The Hong Kong General Chamber of Commerce,
22/F United Centre, 95 Queensway, Hong Kong. Tel: (852) 2529-9229. Fax: (852) 2527-9843.
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active as their trade counterparts or the environmental
NGOs.

TRADE AND INVESTMENT FORUMS

Hong Kong is a member of the Asia Pacific Eco-
nomic Cooperation (APEC) organization, together
with China, Taiwan and 15 other member govern-
ments. Like other international bodies, APEC
business proceeds in the form of discussions and
negotiations through international meetings, semi-
nars and conferences. The usual APEC matters are
conducted by trade and industry officials. In Hong
Kong’s case, the Director-General of Trade is Hong
Kong’s representative at the ‘senior official’ level
and the Secretary for Trade and Industry represents
Hong Kong at the ‘ministers’ level. The highest level
of APEC meetings is the heads of state, or summit
meeting, at which Hong Kong is usually represented
by the Financial Secretary. APEC sometimes pro-
duces agreements in various forms such as
‘declarations’ or ‘statements’ but these agreements
are all non-binding in nature, reflecting the organi-
zation’s informal, non-legalistic nature.

On a much more formal basis, the Hong Kong
government became a member of the General Agree-
ment on Tariffs and Trade (GATT) in 1986 and is
now a founding member of its successor the World
Trade Organization (WTO) (Hong Kong Govern-
ment, 1996). The WTO and the GATT were both
formed by a treaty agreed to among governments.
Being a signatory to the WTO signifies Hong Kong’s
acceptance of rules and obligations as defined by an
international legal document, Macau is also a mem-
ber of the WTO and both China and Taiwan are in
the process of joining.

APEC and WTO are not the only international
economic forums, but they are the only major ones of
which Hong Kong is member. Hong Kong is not a
member of the Organization for Economic Coopera-
tion and Development (OECD), which comprises the
more developed economies of the world. Even though
economies less advanced than Hong Kong, for exam-
ple, South Korea, are expected to become members, it
is highly unlikely that Hong Kong will be able to join
the OECD. Likewise, Hong Kong is not a member to
any of the sub-organizations under the United Na-
tions, for example, the United Nations Council for
Trade and Development (UNCTAD); nor is it ex-
pected to become member of these bodies in future.

Asian Journal of Environmental Management

Since the agendas of the WTO, APEC, OECD
and UNCTAD are often very similar, one might have
expected the Hong Kong government to participate
equally in all of these forums. Instead, Hong Kong
is a member of APEC but not of OECD, of WTO
but not of UNCTAD. The difference highlights an
important principle governing the Hong Kong gov-
ernment’s participation in international forums,
namely, that of sovereignty.

The WTQO's membership is made up of ‘cus-
toms territories” while APEC consists of “economies’:
membership in the UN and OECD is at the level of
sovereign nations. Hong Kong is an independent
member of the WTO because it is, for the purpose
of customs clearance, a trading entity independent
from both the United Kingdom and China (Hong
Kong's sovereigns before and after 1 July 1997, re-
spectively). It is an independent member of APEC
alongside China and Taiwan because Hong Kong is
recognized as an independent economy from that of
China. On the other hand, Hong Kong is not — and
cannot become — a member of the OECD or the
UN because Hong Kong is not itself a sovereign
state. Whilst Hong Kong government officials do
sometimes attend OECD and UN meetings, these
are never very high-level meetings and the officials
attend only under the banner of the United King-
dom, Hong Kong's current sovereign. The
international presence of the future Hong Kong Spe-
cial Administrative Region (SAR) under Chinese
sovereignty is detailed in Article 152 of the Basic
Law, the SAR’s mini-constitution (Consultative
Committee, 1990), as follows:

Representatives of the Government of the Hong
Kong Special Administrative Region may, as mem-
bers of delegations of the People’s Republic of
China, participate in international organizations or
conferences in appropriate fields limited to states
and affecting the Region, or may attend in such
other capacity as may be permitted by the Central
People’s Government and the international organi-
zation or conference concerned, and may express
their views, using the name “Hong Kong, China’
(italics added).

The Hong Kong Special Administrative Region
may, using the name ‘Hong Kong, China’, partici-
pate in international organizations and conferences
not limited to states.

Thus Hong Kong will retain its membership in
the WTO and APEC, as they are ‘not limited to
states” and fall within the domain of Hong Kong’s
autonomy as a Special Administrative Region of
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China. All that will need changing will be the desig-
nation from ‘Hong Kong’ to ‘Hong Kong, China.’
Furthermore, membership in the WTO has been spe-
cifically safeguarded by the Joint Declaration
between the United Kingdom and China signed in
1984. Annex II of the Joint Declaration makes spe-
cific reference to the GATT (the WTO’s
predecessor), to the effect that the British and Chi-
nese governments should take actions ‘to enable the
Hong Kong Special Administrative Region to main-
tain its economic relations as a separate customs
territory, and in particular to ensure the mainte-
nance of Hong Kong's participation in the General
Agreement on Tariffs and Trade, the Multifibre Ar-
rangement and other international arrangements’
(italics added).

Even so, to reinforce the economic rather than
sovereign role of Hong Kong in the WTO and APEC,
the drafters of the Joint Declaration and the Basic
Law avoided political connotations in the statements
listed above. Thus Hong Kong’s chief negotiating
representative in Geneva is not designated, like those
of other countries are, as ‘ambassador’ to the WTO.
In APEC’s summit meetings it is the head of Hong
Kong’s economic affairs, the Financial Secretary,
rather than the Governor (the political leader), who
sits alongside the Chinese and US Presidents.

The clear principle of the documents governing
the HKSAR is that the future Hong Kong govern-
ment is free to participate in international forums,
even to the extent of signing international treaties,
as long as there is no sovereignty implications and
Hong Kong participates as an ‘economy’ or a “terri-
tory’; otherwise, Hong Kong can only participate
through its sovereign state. In practice, while Hong
Kong’s autonomy is well recognized in some of the
trade and sports arenas such as WTO, APEC and
the Olympics, there are a large number of interna-
tional institutions for which Hong Kong’s autonomy
or otherwise has not yet been well-defined, such as
the World Intellectual Property Organization and the
International Telecommunications Union.

In the case of global environmental forums, the
Hong Kong government has not been as proactive
as it has in the trade arena because the ‘autonomy-
versus-sovereignty’ issue has not been clearly
resolved. Insofar as the environment has been made
an agenda of the WTO — as mandated by the Uru-
guay Round agreement of the GATT — the Hong
Kong government is uninhibited in being involved
in the WTQ’s Committee on Trade and Environ-

ment. Bven so, its environmental officials have been
much less assertive than their trade colleagues; it
seems these officials have yet to learn from their
private sector counterparts.

NGO PARTICIPATION IN GLOBAL FORUMS

As Hong Kong is an externally oriented economy,
its business sector has naturally developed strong
international contacts. Hong Kong is, for example,
represented on the International Chamber of Com-
merce (ICC) by the Hong Kong General Chamber
of Commerce which also runs the Hong Kong Com-
mittee of the Pacific Basin Economic Council
(PBEC). Established in 1966, PBEC now has 19
member economies; this includes China, which holds
its membership through the China Council for the
Promotion of International Trade (CCPIT). Hong
Kong’s business sector also takes part in the Pacific
Economic Cooperation Council (PECC) which was
established by APEC as a tripartite (government,
business and academics) advisory body and as such
has the same membership as APEC.

While the business sector’s main agenda has
been trade and investment, they sometimes also dis-
cuss environmental issues, thanks to the global
attention on the ‘green’ movement over the past dec-
ade. The International Chamber of Commerce, for
instance, has promulgated the Business Charter on
Sustainable Development. In Hong Kong 80 com-
panfes have signed up to the Charter as a result of a
campaign by the Hong Kong General Chamber of
Commerce’s Environment Committee. Environment
has also become a peripheral concern of bodies like
PBEC and PECC.

Besides NGOs in the business sector, non-profit
environmental organizations or ‘green groups’ are
naturally even more active in international forums
on the environment. Hong Kong’s green groups have
a good tradition of being global in outlook. The
first, the Conservancy Association, was established
in 1968. Its representative Father Harold Naylor par-
ticipated in the ‘Only One Earth’ Forum in
Stockholm in 1972, the first summit meeting of 140
countries on the environment. Twenty years later, at
the Earth Summit at Rio de Janeiro, the Conserv-
ancy Association again served as the only Hong
Kong representative through a seven-member del-
egation, one of whom also represented the
Environment Campaign Committee. After meeting
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with other NGOs as well as with official delegates

from China, Britain and other countries, the Asso-

ciation representatives developed an ‘Agenda 21 for

Hong Kong’, in lieu of a similar effort by the Hong

Kong government. As the Association is Hong

Kong’s oldest and longest serving green group, it is

worth outlining some of the Association’s involve-

ment in the international arena:

~ In 1976 the Conservancy Association was the
organizer of the Asian Youth Conference in En-
vironmental Education together with the
International Youth Federation for Environmen-
tal Studies and Conservation and the Indian
Environmental Society.

— In 1978, following contacts with the Environ-
ment Liaison Centre in Nairobi, the Association
became the first to bring the World Environ-
ment Day to Hong Kong through a series of
events under the theme of ‘Development within
Environmental Constraints’.

~ In 1978 the Association was involved in the
development of the ‘Conservation Strategy’ fol-
lowing work by the International Union for
Conservation of Nature and Natural Resources
(IUCN) on a World Conservation Strategy, with
an introductory draft of a ‘Hong Kong Conser-
vation Strategy’ published in 1981. It was also
during the course of developing this strategy
that the concept of ‘sustainable development’
became the core theme of the Association.

— In 1989 the Conservancy Association established
the Hong Kong Environment Centre as an af-
filiate group dedicated to environmental
education, through a grant from the US-based
Asia Partnership for Human Development
(APHD).

— The Hong Kong Environment Centre plays an
representational role in international environ-
mental education and was appointed ‘Adult
Education Facilitator’ of the Asia South Pacific
Bureau of Adult Education in East Asia in May
1992, representing Hong Kong in related re-
gional conferences in Macau, Japan and
Thailand.

- Lately the Conservancy Association is also in-
volved in the Korea-based Atmospheric Action
Network of East Asia, a network of NGOs from
seven countries/territories including China and
Taiwan. One of the key aims of the Network is
to promote the Framework Convention on Cli-
matic Change, one of the results of the Earth
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Summit. The Association is also involved in
the various Conference of Parties related to the
Framework Convention.

The other major green groups of Hong Kong
have also developed strong international links.
Friends of the Earth (FoE), for instance, started origi-
nally as a chapter of the UK-based FoE in 1983, and
later became independentl. World Wide Fund for
Nature Hong Kong (WWFHK), another major green
group, was established in 1981 and still maintains
strong ties with the WWF in the UK. Recently,
Greenpeace International announced its intention of
expanding its activities in this region and is now in
the process of setting up an office in Hong Kong.

One of the green groups’ most important and
strongest external links has been with China. The
Conservancy Association was the first to make con-
tact with China, when in 1979 the association’s
affiliate, the “Youth Environment Action Group’, vis-
ited Beijing and met with Environmental Bureau
chief Mr Qu Geping. The association has also built
up ties with the Ministry of Forestry, and served as
a sponsor of the Nature Maguzine published by the
Ministry. Both FOE and WWF have cooperated with
mainland bodies in organizing environmental train-
ing and activities. Often the green groups’ initial
contact was with official government agencies in
China but in time a number of non-governmental
bodies in the form of “institutes’ or ‘foundations’ —
whose membership often coincide with official gov-
emnment departments — began also to emerge in
China.

CONCLUSION

It is clear from the above account that Hong Kong’s
private sector, including NGOs, has been much more
active than the government in global environmental
forums. As Hong Kong’s economy is becoming more
globalized, the government’s effort in global envi-
ronmental policy is clearly lagging behind.

In trying to play a higher profile in interna-
tional forums, however, Hong Kong has to contend
with a good deal of misunderstanding about Hong
Kong’s future. Despite the attention over 1997, there
is still a lot of ignorance in the international arena
over Hong Kong’s status as a Special Administra-
tive Region of China. Such ignorance may sometimes
undermine Hong Kong’s ability to participate in in-
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ternational bodies. A case in point is that of the
newly created World Franchise Council, the consti-
tution for which states that membership is restricted
to one representative body only from one country.
This has made it difficult for the Hong Kong Fran-
chise Association (HKFA), one of the founders of
the council, to become a member. In the case of the
HKFA, this has been resolved through a few rounds
of redrafting the constitution, but similar difficulties
can be expected from many other sectors, including
environment.

To take a more active role in global environ-
mental matters, therefore, there are two major
challenges which Hong Kong has to resolve. One is
to persuade China that environment recognizes no

NOTE

1 Editor’s Note: see the Institutional Profiles of this issue.
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borders and as such should be a classic non-sover-
eignty issue over which the Hong Kong government
should be able to exercise its autonomy. The other
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of experience in their fields, to assist it in overcom-
ing the barriers likely to be faced by the future
HKSAR.
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INSTITUTIONAL PROFILE

The Hong Kong General Chamber of Commerce’s

Environment Committee

BACKGROUND

The Hong Kong General Chamber of Commerce’s
Environment Committee was established 1 October
1991, with the mission of monitoring and evaluating
issues and legislation which have a bearing on the
environment, and to provide appropriate advice to
the Chamber’s governing body, the General Com-
mittee. Comunittee members were drawn largely from
the Environmental Science and Technology Sub-
Committee, an entity which was founded in 1990,
with the incorporation of the local chapter of the
Pacific Basin Economic Council. The 31 members
which made up the Committee in the early days,
came from such diverse business backgrounds as
chemical, pharmaceutical, trading, energy, banking,
manufacturing, legal and other professional services.
Mr Guy Clayton, former Managing Director of Ciba-
Geigy, was the first elected Chairman of the
Committee. He was succeeded by Mrs. Catherine
Bacon, Partner with the law firm Deacons, Graham
& James. Today, headed by Mr. Barrie Cook, Man-
aging Director of Green Island Cement Holdings,
the Committee counts among its members a senior
official from the government as well as representa-
tives from academia.

STRUCTURE

To enable the Committee to focus its energies more
effectively in its assessment of emerging or prevail-
ing environmental issues, it has created 7 specialist
sub-committees in the areas of Air Pollution, Solid
Waste and Landfill, Chemical Hazard Waste, Law,
Vehicle Emissions, Energy Conservation and Water
& Sewage. Convenors are appointed to coordinate
projects assigned.

AIMS & ACTIVITIES

The work of the Committee is concerned mainly

with the following:

¢ to monitor and to encourage the development
of environmental awareness in Hong Kong, par-
ticularly in the commercial sector;

+  toconduct and organize workshops, exhibitions,
seminars or any other activities related to envi-
ronmental issues;

* to appoint, as necessary, coordinators with the
experience and expertise to lead working groups
on the study of pertinent issues and to make
recommendations to the General Committee on
appropriate action; and

»  to liaise and work with other Chamber and non-
Chamber committees as well as the Hong Kong
government in formulating a balanced approach
to the business-environment relationship.

As the thrust of the Committee’s agenda is to
promote greater responsibility and to raise awareness
among trade and industry for the conservation of Hong
Kong’s environmental resources, its fundamental
approach to fulfilling its objectives is premised on
education and persuasion. As described above, the
Committee’s initiatives in education include the
mounting of symposiums, business roundtables and
orientation visits. Persuasion measures relate to such
undertakings as lobbying government on sensible
legislation and providing regular updates to the General
committee and the Chamber’s Legislative Councillor.

The present Committee Chairman, Mr Barrie
Cook, is the Chamber representative on the govern-
ment’s Advisory Committee on the Environment
(ACE). Presently, the two main tasks of the Com-
mittee are related to seeking wider community
acceptance of the Polluters Pay Principle and the
implementation of the concept of Sustainable De-
velopment first advocated by the International
Chamber of Commerce.
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PUBLICATIONS FURTHER INFORMATION

Since the Committee’s inception, it has published a  For further information, please contact:
number of position papers and submitted its views

to government on a wide-range of subjects. These The Hong Kong General Chamber of Commerce
included the Diesel-to-Petrol Scheme, charging for Secretariat for the Environment Committee

the Chemical Waste Treatment Centre, handling of 22/F., United Centre

construction waste, the Territorial Development Strat- 95 Queensway, Hong Kong

egy Review, and the Study on Sustainable Tel: 2529-9229

Development into the 21st Century. Fax: 2527- 9843
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American Chamber of Commerce in Hong Kong

Environment Committee

BACKGROUND

The American Chamber of Commerce (AmCham)
in Hong Kong Environment Committee was formed
in the fall of 1992 to promote environmental
awareness through education and the influence of
AmCham members within the Hong Kong
community. It is presently one of 26 committees
within AmCham and has a standing membership of
over 100. Membership is comprised of professionals,
managers and scientists in the environmental field,
academics, and concerned members of the business
community.

MISSION AND GOALS

The mission of the AmCham Environment Commit-

tee is to encourage members to apply their skills,

services and technology to improving the environ-
ment in Hong Kong and the South China region, as
well as throughout Asia.

The goal of the Committee is to identify needs,
evaluate issues and encourage members to pursue
opportunities to benefit and improve the environ-
ment. The Committee aims to promote the interests
of AmCham and its member companies and raise
the awareness of environmental issues affecting busi-
ness and quality of life in Hong Kong. The
Committee advocates responsible action towards en-
vironmental improvement through:

» recommendations for the continuing develop-
ment and enforcement of reasonable
environmental standards;

*  promotion of strategic, comprehensive develop-
ment planning with practical ideas for
environmental improvement;

*  continuing dialogue with business, government
and community organizations and leaders;

» timely and responsibly published positions on
environmental issues; and

* promotion of environmental technologies in
Hong Kong, with emphasis on US products.

SUBCOMMITTEES

Working Subcommittees include:

*  Special Projects — which focuses on present,
visible issues of interest to Chamber members;
recently this has involved air quality issues.

¢ Technical/Standards — which addresses selected
environmental issues which require technical
advice or solutions; recently focused on
international standards (ISO 14000).

* Education and Public Relations — which
supports other committees (Community
Relations) as well as focusing on education or
public awareness opportunities.

¢ Business Development — which focuses on the
local and regional political atmosphere and de-
fines the opportunities that might result for
AmCham members from regulatory or social
changes.

ACTIVITIES

On-going activities include:

+  monthly meetings to inform members and direct
Committee activities;

e quarterly briefings to AmCham member
committees on relevant environmental topics
which may affect business, e.g. environmental
legislation and standards;

+ interface with AmCham Environment
Committees in other Asian countries to focus
on regional environmental issues;

» support for local forums which provide an
interface for AmCham member companies and
non-governmental organizations to discuss
mutual goals and objectives;
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«  support for environmental initiatives which fo- ~ FURTHER INFORMATION
cus on air and water pollution, waste reduciton
and minimization, sustainable development and

enhancement of public awareness to improve

For more information on the AmCham Environment
Committee contact:

the quality of life in Hong Kong;

monitoring of the environmental legislative proc-
ess, maintaining dialogue with government
bodies and providing input on legislation and
decision-making; and

sponsoring functions, site visits, speakers, case
studies, etc, which raise the environmental
awareness of AmCham members.
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American Chamber of Commerce in Hong Kong
Environment Committee

1904 Bank of America Tower

12 Harcourt Road, Hong Kong

Tel: (852) 2526-0165

Fax: (852)2810-1289

Email: amcham@amcham.org.hk
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Private Sector Committee on the Environment

BACKGROUND

The Private Sector Committee on the Environment
(PSCE) was set up in 1989 by 10 leading Hong
Kong companies, chaired by the Hongkong Bank.
The aims of the Committee are to encourage a pri-
vate sector approach to environmental issues, to
support government in taking action on improving
the environment, and to sponsor practical, business-
oriented projects which help to clean up the
environment. The PSCE is registered as a non-profit
organization and now has a total of 22 members.

ACTIVITIES

In its early years, the PSCE looked at a range of
environmental initatives to help solve particular en-
vironmental problems. These included a feasibility
study of a paper recycling mill, the privatization of
the collection of floating refuse in the harbour, and
the management of a waste exchange scheme. The
PSCE also initiated the establishment of an Envi-
ronmental Performance Award for Industry under
the auspices of the Hong Kong government’s an-
nual Industry Awards competition.

Other Committee projects include exploration of
the potential for electric vehicle use in Hong Kong
with ongoing efforts to identify suitable, commercially
viable vehicles for testing and use in the territory.

The PSCE is particularly interested in explor-
ing market-oriented ways to promote environmental
protection. This means working to ensure that prices
properly reflect the costs of damage to the environ-
ment, thereby providing an economic advantage to
more environmentally benign practices. The Com-
mittee is also interested in opportunities to promote
and support commercially viable projects which are
environmentally beneficial. These projects could in-
volve recycling, waste minimsation, new
environmental technologies or the manufacture of
environmentally friendly products.

CENTRE OF ENVIRONMENTAL
TECHNOLOGY LIMITED

The PSCE’s major achievement to date is the estab-

lishment of the Centre of Environmental Technology

Limited, a business-oriented organization dedicated

to generafing, marketing and implementing projects

which have a direct impact on Hong Kong’s envi-
ronmental quality. Part of CETL’s mission is to assist
small and medium-sized companies in coping with
environmental problems in a cost-effective manner.

The Centre currently:

* operates a trilingual environmental hotline for
industry;

* provides information on environmental technolo-
gies related to pollution prevention, waste
minimisation, energy efficiency, recycling, and
office management;

*  operates a waste exchange information and re-
cycling service;

+  provides a Building Environmental Assessment
service;

* organizes the government’s annual Industry
Award for environmental performance;

e organizes an Annual Business and Industry En-
vironment Conference with international and
local speakers.

In September 1996, the PSCE opened its new
building designed to provide the CETL with greatly
expanded accomodation to carry out the above func-
tions and to develop its role more fully. The Centre’s
facilities include office accommodation, demonstra-
tion and exhibition space, a 160-seat conference room
and meeting and seminar rooms.

SUPPORTING COMPANIES
The Committee is supported by: China Light &
Power, First Pacific Davies, Gold Peak Industries,

Great Eagle, Hongkong Electric, Hongkong Interna-
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tional Terminals, Hongkong Telecom, Hong Kong ~ FURTHER INFORMATION

Tourist Association, HongkongBank, Hutchison

Whampoa, Inchcape Pacific, Jardine Pacific,  For further information about PSCE, please contact:
Kowloon-Canton Railway, Modern Terminals, Shell

Hong Kong, South China Morning Post, The Sino Executive Director
Group, The Swire Group, Ta Kung Pao, and Private Sector Committee on the Environment
Wheelock & Co. 2/F, 77 Tat Chee Avenue

Kowloon

Hong Kong
Tel: (852) 2784-3900/2784-3916
Fax: (852) 2784-6699
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ENVIRONMENTAL ORGANIZATIONS

The Conservancy Association

BACKGROUND

The Conservancy Association (CA) is the oldest non-
governmental voluntary organization for
environmental protection in Hong Kong. Founded
in 1968 by a group of concerned citizens, who wished
to provide a better life for Hong Kong people by
improving environmental quality, it has continued
to play an active role in promoting the concept of
environmental protection and nature conservation.
CA is strongly community-based and emphasizes
outreach activities to local people from all income
and educational levels, on issues of environmental
health and the conservation of nature, and related
matters such as energy efficiency and consumer prod-
uct information. In addition, CA member experts
assess governmental policy (or the need for policy)
for the broad spectrum of issues related to the envi-
ronment, as part of the quality of life for people
living in Hong Kong. These assessments are pre-
sented to government, other concerned groups and
to the community at large.

STRUCTURE

The Association’s members come from all walks of
life, including professionals, civil servants, teachers,
social workers, priests, District Board members, ex-
ecutives, industrialists, journalists, homemakers and
students, etc.

The work of the Association is supervised by a
10-member Executive Committee who are elected
from the membership. The Executive Comumittee is
the governing body of the CA, managing and con-
ducting the affairs of the association. The work of
the Executive Committee is supported by five full-
time and 2 part-time staff persons.

The Association’s sources of funding include
donations from the public (both from annual
membership/donation drives and from special events)
as well as from corporate sponsorship, and the

Environmental Conservation Fund. The annual
budget is about US$130,000.

ROLES

In order to promote concern for the protection of the
environment, the CA has been playing the following
roles:

A Constructive Pressure Group

CA monitors Hong Kong government policies on
environmental protection and as feasible, participates
actively in their formulation (e.g. through advisory
or consultative groups).

A Supporting Community Organization

CA is a supporter and facilitator to other community
groups in the planning and organization of activities
to promote environmental protection.

An Environmental Educator

In 1988, CA set up the Hong Kong Environment
Centre to promote environmental education. The
Centre provides information resources and educa-
tional activities for the general public in Hong Kong.
Since 1992, the Centre has also acted as the Envi-
ronmental Education Facilitator of the Asia South
Pacific Bureau of Adult Education in the East Asia
Subregion. As part of this facilitator role, CA as-
sisted the organization of Environmental Education
Workshops in Japan, Macau, Thailand, Australia,
and the Philippines. The main objectives of these
workshops were to provide opportunities for experi-
ence sharing, the development of strategies for
networking and the organization of common envi-
ronmental education programs on a regional basis.
Since April 1997, CA is assisting the government in
operating the new Tsuen Wan Environmental Re-
source Centre.
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ACTIVITIES

Recent local activities include: The Environmental
Pioneer Scheme organized by the Hong Kong Envi-
ronment Centre for youngsters; Green Orienteering
in Urban Parks to promote nature conservation in
urban areas; a Study of Air Pollution Exposure to
Secondary School Students; Walk for the Environ-
ment, which the CA has been organizing since 1974;
and The Greening of Hong Kong — Tree Planting
Programme, which is an annual CA event involving
more than 500 participants.

Recent internationally cooperated activities in-
clude the International Conference on Atmosphere
Pollution in East Asia and some work for mainland
China in nature conservation. Financial assistance
has been implemented in the Provinces of Yunnan
and Hainan, along with the production of the maga-
zine The Nature.

The Conservancy Association also conducts
regular research and analysis as well as publishing

Aslan Journal of Environmental Management

books and magazines, giving talks and offering
courses for schools, community groups and the pub-
lic, on the environment.

FURTHER INFORMATION

For further information on the Conservancy Asso-
ciation or the Hong Kong Environment Centre, please
contact:

The Conservancy Association

7B Capri Building

130 Austin Road

Tsimshatsui

Hong Kong

Tel: (852) 2728-6781

Fax: (852) 2728-5538

Email: cahk@netvigator.com

Internet: http://www.netvigator.com/~cahk



ENVIRONMENTAL ORGANIZATIONS

Friends of the Earth (Hong Kong)

BACKGROUND

Friends Of The Earth (Hong Kong) is an environ-
mental charity, established in 1983, whose mission
is to protect and improve the environment, locally
and regionally, through research, education and cam-
paigns.

FoE conducts research based on environmental
issues in order to provide government, industry and
individuals with the relevant information and practi-
cal advice on which to base decisions affecting the
environment. It also offers education to Hong Kong
schoolchildren and the public to foster their aware-
ness of environmental issues and their responsibility
to make a better tomorrow. FoE runs campaigns to
lobby the government for appropriate actions and
policies to ensure a healthy and sustainable environ-
ment.

FoE is a non-profit organization which receives
no subvention from the government. With a team of
highly motivated staff and an active network of mem-
bers and volunteers, its goal is to voice concerns
about Hong Kong’s deteriorating environment, and
to raise public awareness and interest. FoE currently
has approximately 1100 members.

ACTIVITIES

Recent projects include: a year-long community
outreach programme, Adopt-A-Housing-Estate,
which aimed to encourage public housing estate resi-
dents to adopt greener lifestyles; Plant for the Earth,
an annual tree and mangrove-planting event; and
Project Green Hope, an annual summer student ex-
change programme between Hong Kong and
Guangzhou. We have also organized recycling
schemes in schools, public places, housing estates
and businesses. Recent lobbying efforts have in-
cluded campaigns on air pollution, energy policy
and sustainability.

FoE’s regular publications include a bilingual
monthly newsletter and quarterly magazine One Earth.

FURTHER INFORMATION
For more information about FoE, please contact:

Friends of the Earth (Hong Kong)

2/F., 53-55 Lockhart Road

Wanchai, Hong Kong

Tel: 2528-5588

Fax: 2529-2777

Email: foehk @hk.super.net

Internet: http://www.hk.super.net/foehk
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World Wide Fund For Nature Hong Kong

BACKGROUND

Established in March 1981, the mission of the World
Wide Fund For Nature Hong Kong (WWF HK) is
‘to stop and eventually reverse the accelerating deg-
radation of our planet’s natural environment, and to
help build a future in which humans live in har-
mony with nature.” WWF HK presently has a
membership of over 17,000 adults and children and
is supported mainly by funds raised in fundraising
activities and donations from its supporters.

CONSERVATION

The organization carries out its mission by promot-
ing the concept of conservation of nature and natural
resources. To this end, WWF HK has:

+ established and is currently managing the inter-
nationally recognised Mai Po Marshes Wildlife
Education Centre and Nature Reserve;

+  worked with local divers to promote the protec-
tion of Hong Kong’s threatened marine
environment and has been instrumental in the
establishment of Hong Kong’s first marine parks
and reserves;

* lobbied government for the development and
implementation of conservation policies;

* supported the monitoring of legal and illegal
trade in threatened plant and animal species and
their by-products;

»  supervised WWF wetland projects in China and
run management trainee programmes for their
reserve staff, as well as staff from other Asian
countries, at WWF’s Peter Scott Field Studies
Centre — WWF HK is presently working
closely with the WWEF China Programme, as-
sisting in the development of a China National
Wetland Action Plan and an education project
with the Shenzhen Education Bureau;

» commenced preparation for an environmental
profile of Hong Kong, which includes a compi-

Asian Journal of Environmental Management

lation of ecological and environmental data for
the general public.

EDUCATION

Education is the organization’s principle tool in pursu-

ing its objectives and its activities in this aspect include:

« developing environmental education pro-
grammes, especially its out-reach programmes
for primary and secondary schools;

+ developing and donating to schools, environ-
mental educational materials for students and
teachers, such as pamphlets, education kits, post-
ers, slide packs, booklets and films;

»  educating the general public on the wise use of
nature and natural resources, through lectures
and competitions;

»  organizing tours for students and the public to
visit the Mai Po Marshes Wildlife Education
Centre and Nature Reserve, the Island House
Conservation Studies Centre and other adven-
ture visits; and

+  organizing regular teacher seminars and work-
shops to provide in-service training for teachers
to carry out environmental education in schools.

RESEARCH

WWF HK is also involved in extensive research
with the view of finding scientifically plausible so-
lutions to environmental problems. The implications
of such research not only raises public awareness,
but also facilitates real conservation action, as well
as aiding the government in decisions for formulat-
ing conservation policies.

PUBLICATIONS

Regular publications include two quarterly newslet-
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ters, one for adults (Abour Life), and the other for FURTHER INFORMATION
children (Panda Club Post).

WWEF HK has produced many publications  For more information, please contact:
which include information pamphlets, booklets,

books and posters. Some can be obtained free of World Wide Fund For Nature Hong Kong
charge, while most can be purchased by the public, G.P.O. Box 12721
the proceeds of which go to the Fund. 1 Tramway Path

Central, Hong Kong

Tel: 2526-1011

Fax: 2845-2734

Internet: http://www.wwf.org.hk
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From the Editor

This issue of AJEM begins with a paper by Niaz
Ahmed Khan on the ‘Social Research Approaches
to Agroforestry Management in Asia: A Primer on
the Sociology of Agroforestry’. Dr Kahn sets out
the social features of traditional agroforestry systems
in south Asia and places these within a basic
conceptual framework. Of particular interest in this
paper is the traditional social systems which helped
in the effective establishment of sustainable forest
management in south Asia.

Forestry is also the topic of our second paper,
this one dealing with the use of geographic
information systems (GIS) to help in evaluations of
reforestation projects in the Philippines. Armando
Apen and James Peterson. Their paper, ‘Reforestation
Project Sustainability: A Post-Facto GIS-based
Evaluation in the Philippines’ argues that spatial
analysis can and should play an important role in
reforestation project site selection and evaluation. In
this paper they apply GIS to study the Province of
Occidental Mindoro where the majority of the
reforestation project sites are in hilly areas, including
many on slope of over 50%. The authors note that
‘it is evident in the case study that current procedures
and components of site suitability assessment for
reforestation in the Philippines did not lead to
systematic and comprehensive site evaluation...
strengthened land resource survey and evaluation for
tropical reforestation project planning and policy
formulation would offer not only the opportunity to
apprise the outcome of extant projects, but also the
improvement of project siting and monitoring’.

Resfa Fitri and Samiul Hasan examine the
successes and shortcomings of Indonesia’s
agricultural intensification programme which began
in 1963, focusing in particular on the ongoing
problem of pest control. They note that it is vital to
move beyond the narrow successes of the integrated

pest management programme to bring in new
measures for improved seeds cropping patterns.

Also on the theme of ecology, but in this case
with a focus on the maintenance of natural areas
under pressure from development, Thomas Dahmer
and Kwok Hon-kai present their paper, ‘The
Sustainability of Large and Small Scale
Developments in Kam Tin Valley, Hong Kong in
Relation to Numbers of Nesting Herons and Egrets’.
As indicated by this highly descriptive title, the
authors are concerned about the decline in the number
of nesting birds and attribute this in part to ‘small-
scale urbanization not regulated by the EIA process,
and which incurs no obligation for mitigation’. They
then propose a set of recommendations which they
feel would better serve to protect the nesting areas,
and hopefully permit the long term continued
presence of herons and egrets in these areas.

Also dealing with Hong Kong, but this time on
attitudes toward the environment, Rosemary Barnes
reviews surveys conducted in Hong Kong from 1972
to 1996 which dealt in whole or part with
environmental concerns. Her paper, ‘Changing
Environmental Attitudes in a Changing Environment:
The Case of Hong Kong’, finds that ‘great changes
are evident in some areas, but only moderate changes
were observed in others’. For example while the
perception of ‘noise’ as an environmental problem
grew significantly, air pollution has consistently been
perceived as a major environmental problem in Hong
Kong. The paper reviews the problems which arise
in an attempt to compare different types of surveys
carried out by numerous agencies over the span of
decades. Yet, despite the problems, a number of
themes do emerge with regard to how people’s
attitudes toward the environment have changed and
what elements appear to be relatively unchanging.

Vol5 No2 Nov 1997



Call for Papers

The Asian Journal of Environmental Management
(AJEM) invites articles on practical aspects of
environmental management in Asia. Priority is given
to papers involving (1) descriptions of efforts (or
specific proposals) to manage problems associated
with pollution or nature conservation, and (2) matters
of concern to organizations involved in
environmental management or public awareness (for
example, environmental data, management tools,
institutional developments).

The manuscript should be clear and concise.
Where some of the material presented is highly
specialized in nature, the text should include
explanatory statements which convey its importance
to a readership from different professional
backgrounds. Submissions will be refereed by an
international panel of experts in the field, and the
referees will determine if the submitted papers are
to be published as received, published following
specific requests for revision, or not published. In
keeping with AJEM’s goal of facilitating information
exchanges, comments on published articles are
invited and these will be published. Comments and
rejoinders should be between 50 and 800 words.

Submission of a manuscript will be taken to
imply that the material is original and no similar
paper has been published or currently submitted for
publication elsewhere.

The manuscript should be between 3000 and
8000 words and the cover page must include the
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title (less than 15 words), the author’s correspondence
address, fax and telephone numbers, an abstract of
100 to 200 words, and a list of up to 10 key words.
The typescript must be submitted along with a
photocopy of original illustrations (for example,
photographs, drawings). Indications of appropriate
style for references, and other points of style, may
be taken from the articles in this issue. Manuscripts
must be submitted double spaced with wide margins
on all sides along with a copy on a computer disk.
(If requested, AJEM will return computer disks or
printed material to the author.)

Copyright of papers will be held by the
publishers. Twenty-five reprints of each published
paper will be provided free to authors with additional
copies or alternative arrangements for reproduction
to be worked out in consultation with the Editor.

Manuscripts submitted for consideration for
publication in AJEM as well as comments on
published papers should be sent to

The Editor

Asian Journal of Environmental Management
CUPEM

The Umiversity of Hong Kong

Pokfulam Road

Hong Kong

Prospective authors are recommended to use
existing issues of AJEM for guidance on format, or
they may write to the Editor for further information.
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SOCIAL RESEARCH APPROACHES TO
AGROFORESTRY MANAGEMENT IN ASIA:
A PRIMER ON THE SOCIOLOGY OF

AGROFORESTRY

Niaz Ahmed Khan

ABSTBACT

This article is a primer on the sociology of agroforestry (AF). It raises some preliminary discussions on the
issue, by tracing the basic research areas, approaches, principles and manifestations of AF as a social
concept. Five major sociological research approaches to AF have been discussed including the analyses of
roles, relations, institutions, functions, structures, and the processes of integration and fragmentation. The
major social features of the traditional AF systems of south Asia have been identified which, as the paper
argues, are of major significance and relevance for the present time. The paper ends with an exhortation for

more social research on AF.

Keywords: agroforestry, farmer, research approaches, social aspects, sociology

INTRODUCTION

Agroforestry (AF) is one of the most spectacular
and age-old manifestations of a serene and ‘symbiotic
relationship’ (Anderson and Huber, 1988) between
people and their neighbouring forests. The traditional
forest based populace, more commonly coined as
‘the indigenous people’ (Gray, n.d.), have
successfully evolved a forest-use system which
synthesised human demand and sustainable
production from the forest, and more importantly,
joined the people and forests with a sacred bond of
mutual dependence, love, care and gratitude.
Thereby, the traditional forestry practices, including
AF, have survived through generations. When we
talk about social dynamics of AF, we are essentially

referring to a social synthesis and mutual sacredness
of two of the greatest entities of nature — man and
forest.

This paper is a primer — making a modest
attempt to shed light on the social milieu of AF. It
raises some preliminary discussions on the issue by
tracing the basic research areas, approaches,
principles and manifestations of AF as a social
concept.

SOCIAL ASPECTS OF AF: SOME
CONCEPTUAL REFLECTIONS

‘Social aspects of AF’ is nearly an all-encompassing
term. Nothing transcends a society. Hence, there

Niaz Ahmed Khan, Assistant Professor of Public Administration at the University of Chittagong, Bangladesh and Visiting Scholar
at the Centre for Development Studies, University of Wales, Swansea SA2 8PP, United Kingdom. Fax (UK) 1792 295682.
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cannot be any rigid demarcation of the term ‘social
aspects’. All that is intended, given the severe
limitations of the space and scope of this paper, is to
create some artificial boundaries and to pick up and
focus on some of the major social dynamics that
have proven implications for the performance of AF
in the field. The purpose is to facilitate understanding
of the issues and to elucidate basic points that may
provoke further academic discussions.

While trying to operationalize AF as a social
concept, the following logical deductions and
surmises may be helpful.

1. AF is a land use and production mix that runs
through ap intimate relational network of human
beings (as producer, facilitator, consumer and
so forth), land (as the principal means of
production) and forest (as both the product and
input). In other words, AF as a land-use and
production system survives within a social
process of roles and relations among forest, trees,
land and people.

2. AF is by no means a purely techno-silvicultural
strategy, it is rather an inseparable part of the
aforesaid social process.

3. A fajlure to understand the social milieu of AF
often leads to fatal consequences in the field.
Numerous studies on Asia unequivocally
emphasized the necessity for comprehending the
social surroundings of AF (e.g., Burch, 1988;
Cernea, 1985, 1988, 1989; Noronha and Spears,
1985; Barraclough and Ghimire, 1990; Brokensa
and Castro, 1984; Ives and Pitt, 1988). Cernea
(1988, 1989), to cite an example of the pre-
eminence of understanding the social realities,
presented a case of community forestry in
Pakistan which planned to plant trees on village
common lands on the wrong assumption that

this would spread the benefit throughout the
community. In reality, to the utter failure of the
project, it was found that the so-called commons
were under de-facto control of some local rich
and powerful families who ultimately
monopolized the benefits from the project.

4. One good way to focus on AF as a social concept
is to probe into the role and relational network
which it contains. These are often reclusive, but
very much in existence. The researcher can enter
into the network at any convenient point and
proceed through the hierarchies/chains of
relations, ultimately to reach the farthest frontiers
of the ‘web’. Let us visualise an average AF
farmer. Amidst his (her) innumerable day-to-
day transactions and relations, the following
table may give us some idea of the social milien
he (she) is living in and his (her) corresponding
social involvement (see Table 1).

Studying roles and relations is a widely used
socio-anthropological tool. Recent studies on rural
life, class and economic relations in Bangladesh have
successfully used this method (e.g., Jansen, 1988;
White, 1992; Wood, 1994; Jahangir, 1979; BRAC,
1986). Role and relations study may further be
fortified by placing it in the perspective of the
‘political economy’. Put simply, political economy
entwines the politics and economics of class and
group relations in a given situation (e.g., Jahangir,
1989; Nikitin, 1983). This paper aims to approach
the sociology of AF with a convenient blend of
political economics, with primary concentration on
‘role and relations study’. Of course, this mode of
enquiry has to be tailored to the particular contextual
realities,

Table 1
Reiational Network of an Agroforestry Farmer: An Example

relation to fellow farmers, groups & families

relation to land and other productive means

The relation to micro/macro power structure

Agroforestry

relation to other interest/pressure groups

Farmer

relation to local formal/informal institutions

relation to market out-lets and consumers

relation to concerned government & NGO offices

relation to concerned state micro/macro policy

Asian Journal of Environmental Management
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PROBABLE RESEARCH APPROACHES TO
AF: A SOCIOLOGICAL PERSPECTIVE

While trying to list the probable research areas and
approaches to AF as a social process, one gets the
overwhelming feeling similar to that of trying to
count waves in a turbulent ocean. To delimit the
discussion to a manageable proportion, only the
major areas, excluding the ramifications, will be
highlighted, and exploration of the intricate details
through, what Korten (1980) calls, a ‘learning
process’ approach, will be left to prospective
researchers, The next section illuminates some
prospective sociological approaches to study the
social aspects of AF.

Approach 1. Sociology of roles and
relations (relational network study)

Focus

1. ‘relationship between the acts and events and
the aggregate pattern of behaviour and social
system’ (Jansen 1986:9);

2. studying roles and relations among diverse
concerns/interests and stake-holders in AF;

3. comparative analysis of the role-players;
qualitative and quantitative treatment of their
influence (impact-assessment);

4. ‘economic and social connections of village life’
(White, 1992:4).

Comment

This is basically a political-economic approach which
tries to focus on the relational network of human
beings, materials and their surrounding. Traditional
anthropological tools of long-term participant
observation, personal attachment to research setting,
detailed and cross-cultural interviews may be
required, because this approach calls for profound
insight on the part of the researcher. Nevertheless,
this approach is still widely used.

Approach 2. Sociology of Institutions and
Organizations

Focus

1. studying institutions concerned with AF;

2. observing institutional capacity, 1ts credibility,
public accountability and its competence in
responding to local/client demands;

3. structural-functional analysis of the institutions.

Comment

It tries to observe the institutional dynamics, as it
relates to the particular group or individual.
Observing institution and its role may shed light on
the competence and performance of a project/
programme.

Approach 3. Sociology of Stress and Crises

Focus

1. studying human behaviour in any productive
setting (in our case, AF) at the time of risk,
uncertainty, ‘stress’ and to see how people
respond to crises and ‘contingencies’;

2. tracing factors that contribute to unite the people
towards collective action in an AF project.

Comment

Here human behaviour in a crisis setting is observed
with the end of seeing how people respond to crises,
what factors lead them to tackle the situation and
also to ascertain whether these crucial factors can be
replicated and ‘institutionalized’ in normal (‘peace-
time’) situations. Sahabuddin’s (1991) study is a
recent example of this mode of inquiry.

Approach 4. Study of Fragmentation and
Integration

Focus

1. studying the social surrounding of an AF project
and its various components (e.g., organisation,
policies, market-framework, land-dynamics, etc.)
in light of ‘integration’ — i.e, to see how these
discrete components integrate and perform
collectively into a holistic system, as they do in
real life;

2. studying the ‘centrifugal tendencies’, tensions
and the neutralising agents or counter-responses
which prevent fragmentation in a system and
lead to integration.

Vol5 No2 Nov 1997
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Comment

This approach, again, may be seen as a part of the
study of institutions and the human behaviour within.
It has a particular focus on the tendency of
fragmentation in the organizations/systems and as a
counter response, on integration. Kaufman’s (1963)
study on the administrative behaviour of American
foresters is a seminal case in this point.

Approach 5. Historical Analysis

Focus

1. studying a particular (social) phenomenon by
placing it in historical perspective:

2. time-series information and sequential analysis
on a particular social variable:

3. comparing the forward and backward linkages
of a particular phenomenon or situation.

Comment

Any analysis of resource-use over a particular time
sequence almost certainly tries to make the best of
this approach. It gives a precise direction of the data
and facilitates comparative analysis. Nadkarni et al
(1989), for example, substantially drew on this
approach and conceptualised four major stages of
forest use in the greater Indian sub-continent (also
see, Roy Burman, 1987).

As regards the above approaches, the following
should be noted:

1. the above list is not comprehensive in any way
and is merely suggestive in nature;

2. these approaches are not mutually exclusive or
isolated, but rather they should be treated as
supplementary and mutually reinforcing;

3. they do not form a ‘universal® prescription and
have to be altered to the specific demand and
nature of the research, contextual realities and
regional peculiarities.

TRADITIONAL AF AND PRIMACY OF ITS
SOCIAL ELEMENTS: LESSONS FROM THE
FARMERS

At the very out-set, it was mentioned that Asian
villages, notably, in India (e.g., Anderson and Huber,

1988; Heimendorf 1982; Fernandes et al, 1988;
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Nadkarni et al, 1989; Guha, 1989), Bangladesh (e.g.,
Abedin and Quddus, 1991; Dalmacio, 1989), Sri
Lanka (e.g., Wickramasinghe, 1992), Myanmar (e.g.,
Gujral, 1988) and Nepal (Adhikari, 1991; Grownow
and Shrestha, 1991; Tuladhar, 1991), have a rich
heritage of sustainable forest management through
some forms of AF. What social elements helped
these practices to wade through all the odds and
sacrilegious attempts, to survive through the ages?
What lessons can we learn from the farmers on the
social dynamics of afforestation? These practices, in
general, were successfully integrated into the social
system and were in conformity with the
contemporary values, popular perceptions and
structures. Although there are regional variations in
the answers to the above questions, the following
presents a general picture regarding the characteristic
social setting of these traditional systems:
1. due focus on and regard for local factors of
regional ecology and society:
2. social restraints on unrestricted or destructive
resource-usage;
3. multifarious and prudent ways of resource use,
ensuring sustained yield;
4. a sacred and spiritual relation between local
people and “their’ forest;
5. management of forest intimately linked to local
socio-cultural beliefs and values;
6. reasonable degrees of control and leverage over
the neighbouring forest by the local community.

Unfortunately, we are very often oblivious to
these basic lessons on the social aspects of traditional
forestry practices, which should be no less relevant
in our time. It is time for us to recognize the fact
that the traditional forest based people, ‘have
demonstrated that they are the best guardians of the
environment. In spite of so many threats to their
survival, (they) have managed to remain on their
territories which have retained a sustainable
production potential for many hundred ... years’
(Gray, n.d.: back-cover).

EPILOGUE: SOCIAL RESEARCH AS A
CONTINUOUS PROCESS

Our discussion on social aspects of AF can best be
compared to a seemingly benign peak of an iceberg
with a huge interior beneath. The purpose of this
paper is to shed light on the surfaced portion, with
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the hope of arousing further inquisitiveness towards
the gigantic but equally interesting unexplored
horizons of the sociology of AF. The social issues
in AF are by no means static — they change
frequently through the aiduous process of shaping
and reshaping. Questions we ask today culminate
into further avenues of enquiry tomorrow and the
researcher is never truly sure what lies ahead.
Perhaps, this is why a sociologist, recollecting her
experience of social research comments, ‘the question
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Reforestation Project Suitability: A Post-Facto
GlIS-based Evaluation in the Philippines

Armando A. Apan and James A. Peterson

ABSTRACT

Reforestation site selection effectiveness was tested for nine projects in Mindoro, Philippines and found to
be far less than ideal in terms of the criteria set by government policy. The criteria range, from environmental
through demographic, economic to political, represents a challenge in spatial analysis. Accordingly, 16
spatial data sets (corresponding to different site factors) were built so that results from logical queries and
descriptive statistical analyses could be generated on demand by using a GIS.

It is argued that such spatial analysis can be an efficient substitute for field-based posi-facto assessment.
Moreover, if implemented during, or in preparation for, reforestation project formulation, it offers more
effective land resource survey and evaluation. Accordingly, project site selection and post-facto appraisal
can be better served with than without digital geographic information systems (GIS). This argument is worth

following up by those charged with maximizing return on reforestation investment.

Keywords: reforestation, site factors, site suitability assessment, Philippines, GIS

INTRODUCTION

The world’s forests, especially in the tropics, are
dramatically shrinking. In the late 1970s, tropical
deforestation was about 11.3 million hectares per
year (Lanly, 1982). During the period 1980-1990, it
increased to about 15.4 million hectares per year
(Singh, 1993). In the Philippines, deforestation
claimed 204,000 hectares annually from 1950-1978
(DENR, 1990a). This left millions of hectares of
degraded lands which are currently creating count-
less environmental problems and socio-economic
losses. In response to this, the National Forestation
Program (NFP) was launched by the Philippine
Government in 1986. It was initially funded by
a US$240 million loan from the Asian Development

Bank and Overseas Economic Cooperation Fund of
Japan (NEDA, 1989).

In the first few years of its implementation,
various problems and issues plagued the NFP (e.g.,
Apan, 1992; Tolentino, 1992; Lechoncito, 1987;
UNAC-DENR, 1991). Many projects performed
poorly and the objectives had not been met. A
number of site specific problems were identified:
unsuitable allocation of land, improper designation
of silvicultural treatments, plant species-site
incompatibility, land boundary conflict,
misprioritization of areas, improper siting of forest
nurseries, infrastructures, etc., and doubtful
accomplishment reports (Apan, 1992; 1996a).

One of the main causes of reforestation problems
is poor spatial planning of projects due to weak land
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resource surveys and evaluation systems (e.g.,
Tolentino, 1992; Apan, 1992), such as the site
suitability assessment, which is fundamental in
forestation project planning. A site’s capabilities and
limitations must be well understood to ensure proper
plantation establishment and because of the long-
term investment in tree growth (World Bank, 1994).
However, despite this realization, very little effort
has been made to study site suitability assessment
for tropical forest rehabilitation. Some concepts and
procedures have been discussed (e.g., Evans, 1992,
p. 49-66; World Bank, 1994), but it is site-specific
first-hand knowledge and experience that are most
needed for site suitability assessment.

Accordingly this study aims to make post-facto
assessment of site suitability of some existing
reforestation projects (tree plantations) that were
established in the past, and of existing land resource
survey and evaluation procedures. It is a part of an
integrated GIS-based study on spatial planning and
monitoring of forest rehabilitation projects in the
Philippines.

SITE ASSESSMENT AND REFORESTATION

The complex of factors such as rock, soil, climate,
topography and vegetation that characterize an area
of ground, are referred to collectively as the site
(Philip, 1994, p. 237). Its assessment for
reforestation, just like other forest development
projects, is a prerequisite to decision-making, the
quality of which is crucial to project success. The
analysis of site factors in project planning must be
as thorough as possible — decisions based on
incomplete information or guesswork will greatly
increase the chance of error (World Bank, 1994).
Site factors and their interactions are complex,
and so their assessment is not expected to be a simple
process. Traditionally, sites are characterized in terms
of their qualities. There is no universally accepted
definition of ‘site quality’, although it has been
considered synonymous with ‘potential forest
productivity’ (Gholz, 1988). Its determination can
be in respect of a single factor, or a combination of
several factors. Two methods are used: the direct
method (the productive capacity is measured directly
from forest growth) and the indirect method (the
productive capacity estimated from site attributes
expressing this capacity) (Carmean, 1975 cited by
Schonau, 1988). Direct methods measure site quality
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in terms of various expressions of tree growth such
as height, basal area, timber volume, etc. Indirect
methods can be divided into quantitative methods,
that entail site factor analysis, and qualitative
methods, that partition the land surface into units
with uniform attributes.

The most widely used measure. the site index
(a direct method), is expressed as a single number
that represents an estimate of the average height of
trees of a given species and of a given age. Its main
drawback, however, is its inability to make actual
assessment of the site at the pre-planting stage, i.e.
if the trees are not yet planted or grown. It is also
specific to the species under consideration. Mean
annual increment (MAI), the average rate of change
(in cubic metre per year) over the whole life of the
tree, is another index widely used in commercial
forestry. The main drawback to using MAI is its
dependence on stand density, as well as genotype,
competing vegetation, disease. insects, site
preparation, and fertilization (Schonau, 1988).

With the current thrust of increased forest
rehabilitation, use of the indirect methods seems more
applicable. Aside from the above-mentioned
limitations of using a site index or MAI the increased
availability of spatial data and the enhanced
capability of spatial information technologies such
as remote sensing and GIS to characterize, map, and
analyze forest site factors, pave the way for adoption
of indirect methods. Morcover, land assessment for
natural regeneration methods has become
increasingly important, because a site’s production
capacity in terms of harvestable volume is not always
the sole determinant. Tree planting uactivity is no
longer solely commercial: protection of soil and
wildlife, and other resources is also a motive.

GEOGRAPHIC INFORMATION SYSTEMS
(GIS)

Geographic information systems (GIS) comprise a
set of tools for collecting, storing, retrieving at will,
transforming, and displaying spatial data from the
real world for a particular set of purposes (Burrough,
1986, p. 6). Utilizing modern computer systems, GIS
popularity has increased and gained many
multidisciplinary applications during the last decade
or so. It can provide an organized environment for a
number of database management and analytical
functions important in making more sensitive and
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intelligent decisions. It has been recognized as a
valuable spatial data analysis tool capable of
providing useful information for planning and
management in many fields.

The major difference between GIS and other
systems, such as computer-aided cartography, is the
provision of capabilities for transforming the original
spatial data (Burrough, 1986, p. 81). GIS provides a
much larger range of analytical capabilities that can
operate on both the geometric and attribute aspects
of spatial data. These capabilities include logical
operations, arithmetic operations, geometric
operations, statistical operations or a combination of
two or more of these four types (Bernhardsen, 1992,
p. 181). Of course no such applications are possible
unless spatial data bases are in a compatible digital
form.

SITE ASSESSMENT FOR REFORESTATION
IN THE PHILIPPINES

Forestry project development planning in the
Philippines was traditionally oriented to generating
strategic plans for the components ‘what’, ‘who’,
‘when’, and ‘how much’. The ‘where’, or spatial
plan component, has been mostly weak and even
totally ignored in some project level planning (DAI,
1993). Land resource survey and evaluation, if
considered, is largely focused on dichotomized land
classification, timber inventory, or close traverse
surveys. It was mainly in the early 1980s that spatial
concerns such as land use allocation, land capability,
facility siting, site suitability, environmental impact
assessment, special criteria mapping, building spatial
data, etc., were given due importance in formulating
and generating plans (e.g., Umali, 1986).

However, the implementation or operation-
alization of spatial planning has remained inadequate.
Related problems have continuously plagued
government planners and managers. Some of the
research findings or comments are given below:

* Many reforestation contracts were awarded
without a perimeter survey or a clear
understanding of the location of the site. In some
cases, this was attributed to the lack of maps
and adequate baseline information on the
uplands. The practice of assigning areas by crude
estimates resulted in land-use and ownership
conflicts and overlap in the DENR project areas
(UNAC-DENR, 1991).

e Reforestation areas all over the country lack the
necessary site classification to guide planners,
including foresters, for determining the right type
of species to be planted to match a particular
site (Lechoncito, 1987).

*  Studies conducted in 1989 by the University of
the Philippines at Los Baifios College of Forestry
on 37 of the government’s regular reforestation
projects in eight regions showed that there were
no comprehensive regional development plans
containing complete information on soil analysis,
site suitability and productivity, site-species
suitability and land use sub-classification, among
other attributes (UNAC-DENR, 1991).

»  ‘..forestation development confronted various
problems such as location and accuracy of the
area awarded for contract reforestation, species
site matching...” (DENR, 1990b, p. 1).

*  Among matters requiring attention at policy and
other levels in the National Forestation Program,
are those referring to systems and skills for
selection, appraisal, and monitoring of
forestation projects (Tolentino, 1992).

The pre-1991 system of site selection and
assessment, i.e., before the issuance of the ‘surveying,
mapping, and planning’ (SMP) policy in contract
reforestation, is mainly based on the arbitrary
judgment of local government personnel. No serious
effort in systematic land resource survey and
suitability assessment for forest rehabilitation has
been made. Only in 1991, after realizing the serious
and costly consequences of weak site evaluation,
did the government start to implement SMP as a
policy order (DENR, 1991). This includes sectioning
and blocking of project sites, monumenting and
blocking of corner posts, perimeter survey, contour
mapping and slope classification, preparation of
control and operations maps, among others (DENR,
1991).

The government issued at least two sets of site
selection criteria to be followed for forestation
projects in the NFP (DENR, 1988). One is
administered by the DENR Central Office (Table
1), and the other one is by the regional offices (Table
2). They require thoughtful consideration of site
factors such as land cover, accessibility, site
suitability and productivity, market potential,
manpower availability, community support, political
will, etc. They refer to spatially distributed variables
that can be represented on thematic maps, some of
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which exist, although this does not guarantee their ~ Others can be derived from existing data sets and
use because there can be hard-to-face access, or images. Table 3 shows the spatial datasets used in
retrieval, scale and projection compatibility problems ~ the study, including the corresponding selection
(among others). Some maps that need generating  criteria they addressed in Tables 1 and 2. Clearly,
can be produced from analysis of satellite imagery. there is the opportunity for testing the wutility of

Table 1

Criteria for Selecting Areas for Contract Reforestation (Level I: Central Office)

Criteria

Detail

Accessibility

L

Consider the road network developed by the Department of Public Works and
Highways and If possible redesign their networks to fit reforestation needs.
Consider access trail construction.

When possible, consider assistance from foreign licenses.

When possible, consider sharing of road-building cost with other agencies who
may benefit from the use of these roads.

Site Suitability and
Productivity

Give priority to inadequately-stocked brushtands (natural forest or
reforestation project).

Consider the application of assisted-natural regeneration.

Package planning and Monitoring and Evaluation System.

High probability of success considering water, soll fertility, microclimate, ability
o sustain tree crops.

In mangrove areas, availability of propagules.

Consider financial cost-benefit analysis as major plantation factor.

Consider species suitability vis-a-vis land use or market.

Community Support
and Acceptability

Give priority to areas within or adjacent to communities which manifest support |
and acceptability. ?
Occupants If any should be integrated into development operations; z
development plans should consider these.

Areas where community residents (within or outside project site) are willing to
complement corporate development activities by developing their own areas for
plantation.

Occupancy

Give priority to areas with none or léastuoécupénts/adverse claims. |
Not covered by Comprehensive Agrarian Reform Law.

Manpower Availability

With manpower available, taking into consideration local labor demand for other
economic actities. i

Peace and Order

Areas where the (local popu!a?ior;) peacé and order situation needs to be
improved by creating economic opportunities.
Areas where the peace and order situation is relatively stable.

Climatic Conditions
and Environmental
Requirements

In adverse sites, consider contracts for soil amelioration prior to tree plantation
development.

Give priority to areas least subject to typhoon damage.

Higher priority to areas with adequate evenly distributed rainfall.

Areas where chances of rapid succession are high.

Land-use Sub-
classification

Consider results of_iﬂand use su&:iassiﬁcation and evaluation, and similar
evaluations done by other groups.

Market Potential for
Plantation Products

o —-———t

Priority areas with well-established markets,m existing processing plants, or
those where processing plants are to be established.

Protection

s

Areas with minimum risks to dan;xége, pests, diseases, other destructive aéents,
illegal entry and occupancy.

| Political Will

Source: DENR (1988)

Areas where local political will is supportive of the programme.
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Table 2
Priority Areas for Contract Reforestation (L.evel ll: Regional Office)

Site Attributes

. Lfar)ds that are accessible by motonsed transport (e.g. jeep or motorcycle) or not more than 2 hours
hiking distance (about 8 km) from a road or frail accessible by motorised transport.

+ lands that are visible from roads traversed by public transport vehicles.

*  Totally or partially denuded lands where there i1s an cbvious need for reforestation.

» Atleast 60% of the land area 1s suitable for the establishment of production forests.

* The proposed site is a catchment area providing water for irrigation, household consumption or

hydropower generation.

Source: DENR (1988)

digital GIS so that the extent to which the non-
conformity to the site selection criteria of forest
rehabilitation sites can be assessed.

METHODS

Study Area

The study area covers the municipalities of Abra de
Ilog and Mamburao, Province of Occidental
Mindoro, Philippines, with an area of about 84,795
hectares. It is located approximately 25 km south
off the coast of Batangas, south of Manila (Figure
1). The area’s topography is generally mountainous
and rugged; dissected by many rivers and creeks.
The elevation ranges from sea level to 1,709 m above
mean sea level. The province has two pronounced
seasons: dry from November to April, and wet during
the rest of the year. The monthly average temperature
ranges from 26.8°C to 31.7°C.

The National Statistics Office (1992) census data
showed that the two municipalities under study had
a total population of about 35,390 as of 1990. Most
of the people work as farmers, fishermen, and
laborers. Primary agricultural produce include rice,
coconuts, bananas, fruits and vegetables. Towns and
villages are mostly concentrated in the coastal and
alluvial plains, although some inhabitants dwell on
the lower and midslope portions of mountains. The
province has indigenous inhabitants, the Mangyans.
It is also the home of the endangered ‘tamaraw’
(Bubalus mindorensis), a buffalo-like upland animal
that can be found only in Mindoro, Philippines.

Licensed logging in the area started in the late
1960s and ended in 1983. In 1978, there were about

40 pasture lease agreement holders covering some
23,825 hectares. (Bureau of Forest Development-
Occidental Mindoro, 1979). Permits to utilize ‘“minor
forest products’ such as charcoal, rattan, palm
shingles and midribs, and beeswax, were likewise
issued. Currently, a logging ban is enforced in the
whole province, and forest rehabilitation is one of
the main thrusts in natural resource management. In
the late 1970s, two major government reforestation
projects were established. In the early 1990s, the
launching of the National Forestation Program
through community-based approaches further sparked
interest in forestation activities.

Site Assessment Procedures

The site assessment in this study followed the general
procedures illustrated in Figure 2. It includes data
acquisition, spatial data input and automation, and
data analysis. Using the ARC/INFO Rev. 7 (ESRI,
1995) GIS software, these steps yielded tabular data
and graphical display that were subjected to further
statistical analysis. Detailed descriptions of each step
are discussed in the following sections.

Data Acquisition

Existing literature on the subject (e.g., DENR, 1988;
DENR, 1991; Evans, 1992, p. 6, 51, 173; JOFCA-
ITTO, 1993; NPCO-DENR, n.d) provided a
knowledge base for the initial selection of factors
and data acquisition for this study. In assembling
the data, the availability of reliable data, and the
scope of expressing the factors as a map layer were
considered. The following themes were finally
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Fig. 1 Location map of the study area.
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REFORESTATION POST-FACTO SITE ASSESSMENT PROCEDURES

Data Acquisition
(16 thematic layers)

l

rasterization

Data input & Automation

image classification
digitizing and editing

DEM generation

accuracy checking

standardization of pixel size

value reclassification of selected layers

!

Data Analysis
s Map overlay
« Query and Display
« Descriptive Statistics

}

Statistics J

Fig.2 Reforestation post-facto site assessment procedures.

selected: slope, elevation, aspect, land cover, soil
erosion, soil depth, soil fertility, bedrock geology,
rainfall, landform, land use, population density, land
ownership, distance from road, distance from water
bodies, and project site (Table 3).

For the land cover map, a satellite image was
used to provide up-to-date and reliable information.
A 1,420 x 1,350 pixel subset was used from a
Landsat TM digital data (Path/Row 116-51), taken
on 11 February 1992 at 1:40 p.m. The acquisition
date falls within the area’s dry season. The details
of the image processing techniques employed can
be found in Apan (1996a,b).

Spatial Data Input and Automation

The prerequisite for spatial analysis in this context
is a digital spatial data base (i.e., a comprehensive
assemblage of themes all referring to the same
georeferencing system) in a format accessible to a
data analysis system (i.e., a GIS) so that for any
location the coincidence or otherwise of relevant
criteria, can be tested by map overlays. For this study,
no themes were available in digital form and so the
spatial data base had to be built. The flowchart of
data set generation is shown in Figure 3. A more
technical and detailed account could be found in
Apan (1996a,b).
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Table 3
Spatial Datasets Used in the Reforestation Site Study
Basic Data Derived Map Major Criteria Scale of Source Year
to be Addressed Source of Basic Acquired/
(Table 1 and 2) Map Data Produced
A. Bio-physical
Topographic Map | Slope, Elevation, Site suitability and 1:50,000 NAMRIA 1947-1953/
Aspect, Distance productivity, 1990
from Water Accessibility
Landsat TM data | Land Cover Protection, Site digital NAMRIA 1992
suitability and
productivity,
Occupancy
Soil Soil Depth Site suitability 1:200,000 | Bureau 1976
Soil Fertility and productivity of Soils
Soil Erosion Site suitability 1:250,000 | BSWM 1988
and productivity
Geology Site suitability 1:250,000 | BSWM 1988
and productivity
Rainfall/Isohyetal Site suitability 1:250,000 = BSWM 1988
and productivity ;
Landform Site suitability 1:50,000 BSWM 1988
and productivity |
B. Socio-economic ’
Land Use Community support 1:50,000 BSWM 1975-1985/
and acceptability, 1988
Occupancy
Population Density Occupancy, , 1:50,000 NSO 1990
Protection, Manpower ! i
availability, |
Land Ownership Protection, Manpower | 1:50,000 PENRO- |
availability, CENRO
Topographic Map | Distance from Accessibility, Market ! 1:50,000 NAMRIA 1947-1953/
Road potential, Protection, | 1990
Community support
and acceptability |
C. Project Site }
DENR Project Reforestation ; 1:50,000 PENRO- 1994 !
CENRO '

1

NAMRIA — National Mapping and Resource Information Authority
BSWM — Bureau of Soils and Water Management

PENRO ~ Provincial Environment and Natural Resources Office
CENRO — Community Environment and Natural Resources Office
NSO — National Statistics Office (Occidental Mindoro)
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DATA SET GENERATION FOR THE REFORESTATION SITE SUITABILITY STUDY
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Fig. 3 Data set generation for the reforestation site suitability study.
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Data Analysis Approach

Two basic GIS operations were performed in this
study: map overlaying and attribute data query and
display. A combined map from the overlays of
reforestation project sites and all thematic layers was
produced. Thereafter, attribute data analysis using
TABLE operations was performed, mostly attribute
query and display using the appropriate logical
expressions. For example: ‘RESELECT REFO = 3
AND LCOVER = 3 AND SLOPE = 6 AND ROAD
= 5’, where LCOVER = 3 refers to ‘reforestation
project no. 3°, SLOPE = 6 refers to slope ‘> 50%’,
and ROAD = 5 refers to road class ‘>10,000 metres’.
The statistical analysis was reinforced by using
a separate non-GIS statistical software. ASCII files
containing desired attribute data were created in
ARC/INFO, then brought into STATISTICA for
Windows software (Statsoft, 1994). This allowed fast
and more flexible calculations and displays of
descriptive statistics. The statistics obtained from the
preceding analysis were interpreted and compared
with the site selection criteria (Tables 1 and 2)
stipulated by the government in their policy issuances
(DENR, 1988). The evaluation focused on the
following considerations:
1. whether the site selection criteria were met,
2. to what degree, and
3. the key problems and issues.

RESULTS

Bio-physical Aspect

Land cover of reforestation project sites mainly
contain medium and high crown cover vegetation
(62% and 33%, respectively) (Figure 4a).
Surprisingly, the majority of these areas are not
covered with artificially planted trees, i.e., land cover
is not the outcome of reforestation or tree plantation,
but of naturally growing trees. Field verification
reveals that most of these natural forests are
secondary successional forests of the molave-
dipterocarp type. It was found that most of the
individual project sites are not the denuded or
degraded lands that are given priority in the NFP,
and this was shown to be true even before the projects
started. Rather, most project areas were of mixed
bareland and medium-high crown cover density
areas. Reforestation project sites which are expected
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to have been mainly bareland areas before planting

commenced, were found to be comprised of a

relatively small proportion (1.62%) of barelands.

A majority of the reforestation project sites are
situated in the undulating hilly areas, i.e., 18-30%
and 30-50% slope categories, comprising about 39%
and 35%, respectively (Figure 4b). About 246
hectares (24%) are located on slopes greater than
50%. This situation is expected to apply to most
reforestation projects: the problems of deforestation
and land degradation are located in the uplands. Level
to gently sloping areas (0—8%) are mainly allocated
for agricultural and residential purposes. With regards
to soil erosion, about 868 hectares (86%) of
reforestation projects are situated in slightly eroded
areas (Figure 4¢). Only 11% of projects are located
in moderately eroded areas, while none of the
projects are located on severely eroded sites.

The entire landscape of the study area is
dominated by landforms that evolved on
metamorphic mountains and hills. Thus, the majority
of project sites are located on metamorphic hill/high
relief landforms (73%) (Figure 4d). The
predominance of projects in this landform class
seems understandable. An exception is the presence
of about 35 hectares (3.4%) sited in minor alluvial
plains. This begs the question of priority and flood
hazard.

For the rest of the bio-physical factors, generally
‘normal’ to "ideal’ conditions prevail. The highlights
are given below:

»  The majority (68%) of reforestation projects are
found between 0-400 m above mean sea level.
No projects are located above 1,200 m.

* About 97% of the reforestation sites have
shallow and low fertility soil.

* Regarding aspect, there is no dominant class
where reforestation sites are located, except that
about 29% of the sites are located in more or
less flat areas.

»  Closely related with landform, bedrock geology
for reforestation sites is dominated (about 86%)
by the complex metamorphic rocks (schists and
phyllites, associated with marble and quartzite)
category.

* Rainfall distribution in reforestation projects
mainly falls in the 3,000-3,500 mm class,
comprising about 71%. Only about 28% fall in
the 3,500-4,000 mm class.

*  With regards to the attribute “distance from river
or creek’, the area of reforestation sites was
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Fig. 4 Some bio-physical site factor attributes of selected reforestation projects.

found to be inversely related with the distance.
Large portions of reforestation sites are found
within the 0-200 m, 200~400 m, and 400-800
m categories (40%, 29%, and 25%, respectively).
No project was sited beyond 1,200 m from a
river or creek.

Socio-economic Aspect

Reforestation sites are mainly located in forestland
zones (about 88%), while the rest are located in
pasture and brushland areas (11%), except for a small
area of agricultural lands (4 hectares or 0.45%)
(Figure 5a). For obvious reasons, reforestation sites
could not be found in other land use classes (e.g.,
built-up area, fishpond, beach, etc.). Forestland zones
are largely dominated by a mixture of young and
mature second growth forests, often mixed with
relatively small patches of bareland and brushland.
Close to 80% of the reforestation project sites
are quite near (1,000-2,000 m) to moderately

distanced (2,000—4,000 m) from the road and trail
network (Figure 5b). About 10% (100 hectares) of
the reforestation sites are within the 0-1,000 meters
range, i.e. they are close to road or trail. On the
other hand, some 9.8% (98 hectares) of the total
project sites are located in a far 4,000-10,000 m
range.

Reforestation sites are expected to be all located
in state-owned ‘Forest Land’, and not within the
privately-owned or to-be-released ‘Alienable and
Disposable Land (A&D)’. This rule was not
followed, as about 53 hectares of a project was sited
in areas classified as A&D: currently not privately-
owned but available for release for titling (Figure
5¢). On the other hand, the expectation for population
density classes is realised: reforestation projects are
primarily located in low and medium density
populated areas (Figure 5d). As expected, no
reforestation site was located in high population
density areas.
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Fig. 5 Some socio-economic site factor attributes of selected reforestation projects

DISCUSSION

Site assessment of the sample reforestation projects
indicate that some major site factors were not
rigorously considered: prominent are land cover, soil
erosion condition, land ownership, and distance from
road/trail. Foremost, more than half of the
reforestation projects are poorly sited with regards
to land cover because they are mostly located in
vegetated areas with medium to high crown cover
density, instead of having been established in
bareland or low crown cover vegetation areas. As
described before, the dominant land cover in most
project areas is composed of brushland and mature
secondary forest succession. This means that the
prevailing site selection criteria set in the policy
guideline (DENR, 1988) were not followed. The
guideline requires that priority be given to
inadequately-stocked, brushland, totally or partially
denuded lands where there is obvious need for
reforestation (DENR, 1988). The major repercussions
of this improper siting are as follows:

* There is an apparent misprioritization of
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reforestation project areas. Open and low density
vegetated areas should be prioritized instead.
Most projects in the sample are intended for
timber production, and not for natural
regeneration, which may warrant site selection
of projects in areas covered by medium density
vegetation.

Financially. the government is on the ‘losing
side’. Since cost calculation in the pre-SMP
years is per total project area basis, and not
with the actual ‘plantable area’ (i.e., minus the
medium and high density vegetation, rock
outcrops, water courses, etc.), the government,
in effect, is overpaying the contractor. Why pay
for the planting and maintenance of areas already
covered by forests? In the area covered by this
study, with a project contract cost of about
P20,400 pesos per hectare for three years (about
US$816) (DENR, 1988), the government lost
some P19.6 million pesos (about US$785,800)
for the 963 hectares covered by medium and
high density vegetation.
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This discrepancy between desired and actual
proportion of bareland reforestation may be partly
explained by the two year time lapse between project
initiation and February 1992 which is when the
satellite image (from which came the crown cover
map used in this study) was recorded. It was possible
that the newly established tree plantations are the
ones captured by the Landsat TM sensor and
analysed in such a way that they are classified as
belonging to the medium to high crown vegetation.
However, the possibility was dismissed after field
visits, examination of official records, and interviews
were undertaken.

With regards to soil erosion conditions, about
86% (868 hectares) of the projects are located in
slightly eroded areas, 11% (112 hectares) in
moderately eroded, and none in severely eroded sites.
From the viewpoint of ecosystem rehabilitation
(which should be the major objective since the area
contains two major important watersheds), most
project sites were wrongly prioritized. The entire
area has some 20,490 hectares of moderately eroded
and 3,590 hectares of severely eroded ground that
needs immediate rehabilitation. Although some of
these areas might not be suitable in terms of slope
or accessibility, there are, however, some 11,966
hectares that are suitable. Examination of the area
also shows that other relevant site factors are not
prohibitive. However, the objective of management
may need to be changed from productive to
protective forestation. Steep slopes are inappropriate
for production forest because tree growth rates would
be marginal, and road construction and harvesting
cost would be very high (NPCO-DENR, n.d.). The
forestation strategy might even be changed from tree
plantation establishment to the natural regeneration
method or cover cropping (i.e., direct seed sowing
or planting of perennial leguminous plants or with
other non-legumes which have the capability to
revegetate inhospitable sites (DENR, 1991)).

Land ownership is a critical issue in the
Philippine uplands. In some areas of the country,
forest development projects failed because of land
ownership problems such as ancestral land claims,
boundary conflicts, illegal occupancy, etc. In the
subject area, there was no land ownership problem
at the time of the study, except that one reforestation
project (covering some 50 hectares) is located on
alienable and disposable lands (A&D). The land is
not private property yet, but has already been
‘released’ and found to be not needed for forestry

purposes. Again, the problem of wrong prioritization
is evident at this site. At P20,400 pesos per hectare
(about US$816), some US$40,800 is involved for
the 50 hectare-project.

The government site selection criteria consider
accessibility as important (DENR, 1988). First, lands
that are accessible by motorised transport or are not
more than 2 hours hiking distance (about 8 km) from
aroad or trail should be prioritized. Secondly, priority
should be given for lands that are visible from roads
traversed by public transport vehicles. While the first
criterion serves the need for easy access, the second
criterion is probably intended to make reforestation
efforts known to people as a ‘showcase’, to
encourage them to plant trees, and in support of
other information campaign messages. In the study
area, the first criterion on accessibility was met by
all projects, as no site is more than 4 km from road
or trail. However, the second criterion was not totally
followed, since more than 50% of the project sites
are not visible from roads. Field trips revealed a
substantial number of sites that could have easily
satisfed this criterion and other site factor criteria as
well.

These site selection problems, especially wrong
prioritization, could generally be attributed to the
lack of spatial planning at the landscape or regional
level. Spatial planning in this sense encompasses
land resource survey and evaluation, site suitability
assessment, special criteria mapping (e.g., for seed
production areas, fire hazard, etc.), and facility siting,
among others. Even the current practice of SMP is
not designed to meet most of the spatial information
needs of project planning. Therefore, there is a
pressing need to design a system for site assessment
in the Philippines that will consider the spatial
information needs of the country’s forestation
program. A pilot study should first be conducted
that would significantly help in the design, validation,
and refinement of the system.

CONCLUSION

It is evident in the case study that current procedures
and components of site suitability assessment for
reforestation in the Philippines did not lead to
systematic and comprehensive site evaluation. Most
of the important prevailing site selection criteria set
in the policy guidelines of the government were not
followed. More than half of the reforestation projects
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are poorly sited with regards to land cover because
they are mostly located in vegetated areas with
medium to high crown cover density, instead of
having been established in bareland or low crown
cover vegetation areas. This highlighted the profound
importance of recently acquired satellite imagery as
a source of land cover information in project planning
and monitoring. Other factors that were improperly
considered were soil erosion conditions, land
ownership, and distance from road/trail. It is clear
that the current policy on site selection would be
more easily brought to practice if GIS was deployed.
Thus strengthened land resource survey and
evaluation for tropical reforestation project planning
and policy formulation would offer not only the
opportunity to appraise the outcome of extant
projects, but also the improvement of project siting
and monitoring. It is here, in ‘pre-facto’ application,
that most of the benefits of a more comprehensive
spatial analysis, in aid of applying long established
and accepted site selection criteria, seem to lie.
However, the responsibility for deployment of
digital GIS is unclear. Necessary revenue streams
for its support are not obvious because the benefits
are not immediate (unless applied to the conflict
resolution necessary in choice of landuse). The
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The Sustainability of Large- and Small-Scale
Developments in Kam Tin Valley, Hong Kong in
Relation to Numbers of Nesting Herons and Egrets

Thomas D. Dahmer and Kwok Hon-kaj’

ABSTRACT

The numbers of pairs of nesting herons and egrets in four egretries in Kam Tin valley, Hong Kong were
monitored as part of ecological impact assessments of two infrastructure projects between 1994 and 1997.
The Ho Pui, Toll Plaza, Tung Shing Lei, and Ko Po Tsuen egretries were monitored in relation to construction
of a highway and a flood control channel. Of the four egretries which were active in 1994, only two were
still active in 1997. One of those was adversely affected by highway construction and agricultural practices,
leaving only one of four original egretries relatively intact. The single remaining egretry was under direct
threat from village housing development and indirect threat from losses of foraging habitat due to urbanisa-
tion and infrastructure development. We predict that it will be abandoned due to the continued en-croachment
of village housing or the progressive decline in surface area of nearby foraging habitats. This will potentially
eliminate herons and egrets as breeding birds in Kam Tin valley. The decline in numbers of nesting ardeids
(herons and egrets) in Kam Tin valley was caused in part by small-scale urbanization which is not regulated
by the EIA process, and which incurs no obligation for mitigation. The threat to nesting herons and egrets
from this type of development may exceed that from major infrastructure projects because the latter must at
least partially mitigate their impacts. The combined impacts of regulated and unregulated developments are
ecologically unsustainable. Therefore, we call for a coordinated effort on the part of government to ensure
appropriate conservation emphasis is placed on the planning and implementation phases of future development
projects.

Keywords:

egret, heron, Hong Kong, ecology, conservation, biodiversity

INTRODUCTION

Ardeids use habitats for three primary activities:
foraging, roosting, and nesting. This study focused
on nesting habitats in Kam Tin valley, Hong Kong.
Nesting habitats are readily identifiable because of
the colonial nesting behaviour of ardeids. Kam Tin
valley ardeid nest sites (referred to hereafter as
‘egretries’) were all located in bamboo stands which

were mixed with broadleaved trees or were isolated
patches of only bamboo.

The Hong Kong Wild Animals Protection
Ordinance (Chapter 170) protects all species of birds,
their nests and their eggs. However, a written permit
may be granted to take birds, nests, or eggs at the
discretion of the director of the Agriculture and
Fisheries Department. In practice, the permitting
procedure is typically used only where formal study

T Thomas D. Dahmer and Kwok Hon-kai, Ecosystems Ltd., 2/F Kingsun Computer Building, 40 Shek Pai Wan Road, Aberdeen,
Hong Kong. Tel: (852) 2553-0468. Fax: (852) 2552-9191. Email: ecosys @hk.super.net.

Vol5 No2 Nov1897



126 THOMAS D. DAHMER AND KWOK HON-KAI

of the proposed reason for taking birds, nests, or
eggs is carried out. This would apply to larger
development projects where environmental impact
assessments (EIAs) are required, but typically not to
smaller projects where EIAs are not required, and
the issue of potential avifauna losses does not arise.

Many nests of non-ardeid birds are small,
deteriorate quickly after the young are fledged, and
are not constructed in exactly the same locations in
successive years. Therefore, the nests are difficult to
locate except during the breeding season. In contrast,
ardeid nest sites are easier to locate because the birds
and nests are larger, the birds typically nest
colonially, and egretries may be used for many years
in succession in the absence of severe disturbance.
The conspicuousness of egretries focuses more
conservation attention on them than on other bird
nesting sites in Hong Kong.

The conservation interest in ardeids in Hong
Kong has been addressed by the Planning
Department (PD, 1995), which has designated six
local egretries as Sites of Special Scientific Interest
(SSSIs). Two other SSSIs support egretries (Centre
Island, SSSI no. 39; A Chau, SSSI no. 44), but the
sites were designated SSSIs based on geological
(SSSI no. 39) and migratory bird interest (SSSI no.
44), rather than egretry interest. The eight egretry
SSSIs constitute 13.6% of all the SSSIs designated
in Hong Kong (total includes SSSI no. 59 which
was designated in January 1997). Ten of the SSSIs
list birds among the issues of interest, but none of
them include egretries.

Outline Zoning Plans (OZPs) are developed by
the Planning Department to control land use in Hong
Kong. SSSIs which lie within the boundaries of an
OZP may be afforded statutory protection by way of
the zoning category designated for the SSSI. Qutside
OZP boundaries, SSSI status does not provide
effective protection for the egretry site. This is
because many of the egretry SSSIs are on lands
which are partly or entirely privately owned, and on
which land use is not controlled.

Because of the recognized scientific interest in
ardeids and the need for ardeid conservation in Hong
Kong, and because ardeid nest sites are colonial and
therefore relatively easy to monitor, environmental
impact assessments of three infrastructure projects
in Kam Tin valley included ecological studies which
monitored nesting at egretries. Because colonial nest
sites are useful bio-indicators of ecosystem health
(Kushlan, 1993), and are useful at various spatial
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scales (Sadoul, 1997), two major infrastructure
projects also selected Kam Tin valley egretries for
long-term monitoring of ecological impacts during
project construction or operation.

This study reports the results of EIA and
monitoring studies of nesting ardeids in Kam Tin
Valley in Hong Kong over a four-year period from
1994-97. Our objective is to show that urbanization
of the rural environment through (a) village housing
construction and (b) infrastructure development for
transport and flood control are the two primary
threats to ardeids in Kam Tin valley. Although both
of these are threats, only the latter are subjected to
EIAs. Therefore, only those projects provide some
level of impact mitigation. In contrast, proponents
of the smaller, village housing projects typically do
not carry out EIAs, and are not required to enact
any type of impact mitigation. Although the scale of
development is smaller on a project basis, the
cumulative impacts of habitat loss and fragmentation
can be critical in terms of wildlife conservation.

Although the focus was on nesting herons and
egrets in relation to large-scale infrastructure projects,
the impacts of small-scale village urbanisation over
a four-year period were also observed. This enabled
the formulation of broader perspective on the
adequacy of impact mitigation and the ecological
sustainability of large- and small-scale projects with
regard to the survival of herons and egrets as breeding
birds in Kam Tin valley.

METHODS

Four egretries in Kam Tin Valley were studied during
the ecological impact assessment and a subsequent
ecological monitoring programme for a highway
construction project in 1994-97. The four egretries
included: the Ho Pui egretry, the Toll Plaza egretry,
the Tung Shing Lei egretry and the Ko Po Tsuen
egretry (Figure 1). The same egretries were also
studied for an EIA and long-term monitoring study
of a river channeling project for flood control. All
egretries were searched for active nests between April
and June in 1995-97. All active nests were counted,
and the species of nesting birds were recorded. Only
nests with adult birds or juveniles were counted.
The annual estimate of the total number of active
nests in Kam Tin valley was taken to be the sum of
the highest count of cach species over the nesting
season survey. As dense vegetation made accurate
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counts impossible, the nest counts were considered
to be minimum estimates of the actual numbers of
nesting pairs. Data from this study were
supplemented by previous nest count records for the
Kam Tin valley reported by Young and Cha (1995).
Dominance (d) was calculated using the Berger-
Parker index d, which expresses the proportional
importance of the single most abundant species:

d=n_ /N

where n_,. is the number of individuals of the most

abundant species and N is the total count.

RESULTS

Based on 1995 nest counts for this study and for all
of Hong Kong (Young and Cha, 1995), the numbers
of breeding ardeids in Kam Tin valley constituted
9% of the Hong Kong breeding population. Although
three ardeid species which breed in Kam Tin Valley
are locally abundant year-round residents (Little
Egret Egretta garzetta, Cattle Egret Bubulcus ibis
and Chinese Pond Heron Ardeola bacchus), they
have been hunted intensively in the Pearl River Delta,
and regional populations have declined (ibid.). The
results of the study of the four Kam Tin valley
egretries between 1994-97 are discussed in the
following sections.

Tung Shing Lei Egretry

The Tung Shing Lei egretry (Figure 1) was first
reported in 1995 (CES, 1995) but according to nearby
village residents it had been active for over five
years. The nest sites were located in isolated stands
of bamboo along the shore of a fish pond near Au
Tau and Tung Shing Lei villages.

There were 17 pairs of nesting Chinese Pond
Herons in 1995 (ibid.; Table 1). The egretry and
many of the nearby fish ponds were destroyed in
late 1995 for highway constraction. Nesting was not
possible in 1996 or 1997 due to complete loss of the
egretry. In partial mitigation for lost fish ponds and
destruction of the egretry, the highway project will
restore wetlands for foraging habitat and replant
bamboo for nesting habitat near the former egretry
location. It is thus possible that a new egretry will
become established on or near this site.
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Ko Po Tsuen Egretry

The Ko Po Tsuen egretry (Figure 1) was first reported
in 1994 (K. W. Cheung, Agriculture & Fisheries
Dept., pers. comm.) and was supporting the second
largest number of active nests in Kam Tin Valley
(Table 1) at the time. The egretry held 27 nests of
three species (Little Egret, Cattle Egret and Chinese
Pond Heron) in 1994, and 34 nests of Chinese Pond
Herons in 1995 (Table 1: CES, 1995). The bamboo
(Bambusa flexuosa) at the egretry flowered and died
following the 1994 breeding season. In 1995, 31
Chinese Pond Herons returned to nest on the dead
bamboo. The dead bamboo deteriorated between the
1995 and 1996 nesting seasons, and no nesting
attempts were observed in 1996. The abandonment
of Ko Po Tsuen was probably caused in part by
death of the bamboo stand. However, progressive
urbanization also contributed to the loss of this
egretry. A large residential housing project of over
20 blocks was completed in 1994-95 at a distance
of some 50 m from the nesting area. In early spring
1996, six village house blocks were constructed over
most of the former egretry location. By December
1996, no more than 5% of the bamboo remained
from the stand present during the 1995 breeding
season. Had birds returned to attempt nesting in April
1997, even the dead bamboo was no longer available.
As expected, there was no sign of attempted nesting
at the egretry in May 1997. Additional new housing
projects were under construction on the periphery of
the former egretry site during 1997, effectively
eliminating all but a small fragment of the original
potential nesting areas. Due to the congested nature
of the recently constructed housing projects near the
egretry, it is unlikely that this site will be reoccupied.

Toll Plaza Egretry (Figure 1)

The Toll Plaza egretry was first reported in 1995
(CES, 1995). Similar to Ho Pui egretry, all nests at
the Toll Plaza egretry were in bamboo stands which
were growing in an orchard on a poultry farm. The
Toll Plaza egretry supported 11 nests of three species
(Little Egret, Cattle Egret and Chinese Pond Heron)
in 1995 (Table 1).

A highway project began near the egretry in
mid-1995, which resulted in the installation of
construction plant on the periphery of the egretry. In
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early 1996, some potential nest sites within the Cattle Egrets nested. In July 1997, only three Chinese
egretry were lost due to destruction of bamboo stands ~ Pond Heron nests were active.

This amounted to a decline of 75% from the
Herons nested at the egretry, but no Little Egrets or 1996 total of 12. The decline was attributed to the

by poultry farmers. In spring 1996, 12 Chinese Pond

Table 1
Number of Active Nests Counted at Kam Tin River Egretries in Breeding Seasons in 1991~1997
Egretry
Year Ho Pui Toll Plaza Ko Po Tsuen  Tung Shing Lei Total in
Kam Tin Valley

19913

Little Egret 13 egretry egretry egretry 13
Cattle Egret 7 unknown unknown unknown 7
Chinese Pond Heron 32 32
Night Heron 0 0
Total 52 52
d 62% 62%
19942

Little Egret ) egretry 5 egretry 5+
Cattle Egret l unknown 20 unknown 20+
Chinese Pond Heron 25 2 27
Night Heron 0 0 0
Total 25+ 27 52+
d 100% 74% 52%
1995

Little Egret 7 4 0 0 11
Cattle Egret 25 2 0 0 27
Chinese Pond Heron 17 5 34 17 73
Night Heron 1 0 0 0 1
Total 50 11 34 17 112
d 50% 45% 100% 100% 65%
1996

Little Egret 5 0 0 0] 5
Cattle Egret 10 0 0 0 10
Chinese Pond Heron 38 12 0 0 50
Night Heron 0 0 0 0 0
Total 53 12 0 0 65
d 72% 100% 77%
19971

Little Egret 8 0 0 0 8
Cattle Egret 22 0 0 0 22
Chinese Pond Heron 15 3 0 0 18
Night Heron 0 0 0 0 0
Total 45 3 0 0 48
d 49% 100% 48%

1 data from this study

2 Ho Pui data from Young and Cha (1995) and Ko Po Tsuen data from AFD

3 data from AFD and Young and Cha (1995)
< = present but no count
+ = minimum number

Vol5 No2 Nov1997



130 THOMAS D. DAHMER AND KWOK HON-KAI

loss of nesting habitat and to noise and other
disturbances due to farm management and highway
construction.

Clearance by farmers of bamboo and trees in
the egretry was probably the primary long-term threat
to ardeid nesting. Although severe, the noise and
activity caused by highway construction is a short-
term threat that will cease in 1998 on completion of
the highway construction project. The egretry will
then be restored using native tree and bamboo
species.

The Toll Plaza egretry may be lost to future
construction of a proposed railway project, but the
loss would probably be mitigated by restoration of a
nesting habitat at a nearby location. However, even
in the absence of the railway project, future ardeid
productivity at the Toll Plaza egretry will depend on
the success of nesting habitat restoration following
removal of the highway construction facilities, and
on the remaining area of foraging habitat. Also,
because the egretry lands are privately owned and
occupied by a poultry farm, future ardeid nesting
will depend on the land management practised by
the owner. During the course of this study, the
poultry farmer felled bamboo to accommodate farm
operations. Should such practices continue, the
egretry would be lost over a period of a few years.

Ho Pui Egretry

The Ho Pui egretry held the highest number of
breeding ardeids among the four egretries over all
survey years (Table 1). At the Ho Pui egretry, almost
all nests were built on bamboo growing in a broadleaf
woodland which was originally a longan
(Dimocarpus longan) orchard (Figure 2).

The Ho Pui egretry was first reported in 1989
(Young and Cha, 1995), and active nests were
counted in 1989 and in each succeeding year except
1990 and 1993. Three species (Little Egret, Cattle
Egret and Chinese Pond Heron) were recorded
nesting every year. In addition, one pair of Night
Herons (Nycticorax nycticorax) nested in 1995 (Table
1). The dominant species in this egretry was the
Chinese Pond Heron in 1991, 1994 and 1996, and
Cattle Egret in 1995 and 1997 (Table 1).

The number of active nests peaked in 1996 at
53 (Figure 3) and declined to 45 in 1997. The 1994
nest count did not accurately reflect the total number
of active nests because Little Egrets and Cattle Egrets
were present, but their nests were not counted (Table
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1). Based on the absence of significant changes in
the landscape in and near the egretry between 1992~
94, it was assumed that the number of active nests
during that period was stable at around 50--52, similar
to the counts in 1991 and 1995 (52 and 50,
respectively).

Village houses were constructed in and around
the egretry during the course of this study (Figure
2). A house on the north perimeter of the egretry
was built before the 1995 breeding season, but
construction work stopped before the house was
finished. The project did not destroy nesting habitat,
but construction may have been underway during
the 1994 breeding season. Since the work site was
some 30 m from the nearest active nests, it may
have disrupted nesting.

On the south perimeter, one house was built
during the 1995 breeding season, and was occupied
shortly thereafter. A stand of bamboo within the
egretry was partially felled to clear a site for the
house. In the remaining portion of the bamboo stand
there were two active nests of Chinese Pond Herons
from which young fledged (two chicks per nest).
The active nests were less than 5 m from the housing
project. In 1996 the bamboo which supported the
two 1995 nests was felled, and no further nesting
was possible.

Two houses on the east perimeter were
constructed in the 1997 breeding season. This
resulted in loss of nesting habitat (hamboo) which
was estimated to represent some [0-15% of the total
available nesting area in the egretry. The riparian
bamboo stand which was destroyed had supported
nests of Cattle Egrets and Chinese Pond Herons in
previous years.

Additional new houses were under construction
on the south perimeter of the cgretry in 1997, but
these caused no further loss of bamboo, They were,
however, occupied on completion, resulting in
increased levels of human activity on the south edge
of the egretry.

Villager-caused habitat changes away from the
Ho Pui egretry also threatened local ardeid
productivity. The losses of fish ponds due to
abandonment (at least 4.9 ha) and losses of
agricultural lands due to housing construction (at
least 6.3 ha) were probably the most important threats
in 1996-97. These unregulated and unmitigated
losses represented 23% of the total losses of similar
habitats due to construction of the nearby section of
highway (13 ha of fish ponds and 34 ha of



THE SUSTAINABILITY OF LARGE- AND SMALL-SCALE DEVELOPMENTS IN KAM TIN VALLEY 131

a
Ma On Kong Village

1

Road
Ho Pui Egretry s
N\ ¢/ \

P
\/

Kam Tin River Ho Pui Village

e

L |

v N

Fig.2 Locations of house construction projects (broken lines) near Ho Pui Egretry.
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Fig. 3 Number of active ardeid nests at Ho Pui egretry
between 199197

agricultural lands) (CES 1995).

Fish ponds are important foraging sites for Little
Egrets and Chinese Pond Herons (Young 1995),
while agricultural lands are important for Cattle
Egrets (pers. obs.). Loss of fish ponds due to draining
and conversion to other uses causes permanent loss
of wetland foraging habitat for Little Egrets and
Chinese Pond Herons. In contrast, loss of fish ponds
due to abandonment is a less serious problem because
the unattended ponds are typically colonised naturally
by herbaceous vegetation. These habitats are less
favoured by Little Egrets and Chinese Pond Herons
but can still be used by Cattle Egrets and other species
of wetland birds. The combined effect of
abandonment and conversion of fish ponds in the
upper Kam Tin valley may be responsible for the
change in species dominance at Ho Pui egretry from
Chinese Pond Herons to Cattle Egrets between 1991
and 1997 (Table 1).

Replacement of agricultural lands with houses
or infrastructure results in permanent loss of ardeid
feeding sites. Many researchers have documented the
importance of agricultural wetlands to ardeid
productivity and survival (Prosper and Hafner, 1996;
Fasola and Ruiz, 1996; Fasola, et al. 1996). Thrower
(1984) documented the loss of all but one of Hong
Kong’s egretries following the change from irrigated
rice to vegetable cultivation in the New Territories.
Land uses surrounding Ho Pui egretry are a mixture
of flood-irrigated and hand-irrigated farming, fish
farming, grazing, village housing, and limited light
industry. Sustained conversion of agricultural lands
to other uses would continue to favour Cattle Egrets
over other ardeids, but could eventually lead to loss
of the Ho Pui egretry.
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Kam Tin Valley — All Egretries

Long-term, detailed information on the breeding
population of ardeids in Kam Tin valley is lacking,
and reasonably complete data have only been
available since 1995. Because of the discovery of
three of four egretries in 1994 and 1993, and the
subsequent loss of two of them in 1995 and 1996,
estimates of the breeding population in Kam Tin
valley are difficult to produce. Figure 4 shows both
the recorded and assumed numbers of active nests
in Kam Tin valley since 1991.

Assumed nest numbers were calculated to
compensate for the absence of nest counts during
the early 1990s at three of the four Kam Tin valley
egretries. Assumed nest counts were calculated by
adding the sum of the 1995 nest counts at Ko Po
Tsuen, Toll Plaza, and Tung Shing Lei (62 nests) to
the actual counts at Ho Pui for the years 1991 (52
nests) and 1995 (50 nests). The resulting totals were

12
- —-o~-n

100
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&
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O : " 3. 4 + " i
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l——.——-—-— Recorded  ~{J— - Assumed!

Fig. 4 Recorded and assumed numbers of active herons
and egrets nests in Kam Tin Valley between 1991-97.

114 and 112 nests, the average of which was
projected for the years 1992-24 (Figure 4).

This method of estimation was used because
there had been little change to the Kam Tin valley
landscape prior to July 1995, when the highway
construction project began. Based on the stability of
land use over many years, egretry nesting activity
was assumed constant. To confirm the stability of
land use in Kam Tin valley, Hong Kong Mapping
Office aerial photographs dating to the 1960s were
examined. These showed that the mix of
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conservation, village, and agricultural land uses was
remarkably unchanged over the three decades prior
to 1995.

Interpretation of Figure 4 using the assumed total
counts for the years 1991-94 and the actual counts
for 1995-97 shows a sharp decline in the number of
active nests after 1995. This reflects the loss of the
Tung Shing Lei and Ko Po Tsuen egretries in 1996,
and the decline in a number of nests at Ho Pui and
Toll Plaza between 1995 and 1997.

The nest count at four known egretries in 1997
(48 nests) was the lowest recorded in the study for
Kam Tin valley. Significantly, the 1997 counts at
the two remaining active egretries (Ho Pui and Toll
Plaza) were lower than the counts in 1991 and 1994
at Ho Pui egretry alone.

Most ardeid species, including those in this
study, nest colonially at egretries. Because of the
concentration of reproductive activity at egretries,
the loss of an egretry can affect a significant portion
of a local population. Loss of the egretries at Ko Po
Tsuen and Tung Shing Lei resulted in a decline of at
least 51 Chinese Pond Heron nests based on 1995
counts. This represented 24% of the 214 Chinese
Pond Heron nests reported in Hong Kong in 1995
(Young and Cha, 1995; Table 2).

Loss of Ko Po Tsuen egretry caused a decline
of at least 20 Cattle Egret nests based on 1994 counts.
This represented 8% of the 261 Cattle Egret nests
reported from Hong Kong in 1994 (Young and Cha,
1995; Table 2).

Over the same time period, the number of
breeding ardeids at the Toll Plaza egretry also
declined considerably. Since there was no increase
in the numbers of nesting birds at Ho Pui egretry,
and no discovery of a new egretry in the region, we

concluded that the breeding population in Kam Tin
valley declined between 1994 and 1997.

Highway construction works accounted for loss
of the Tung Shing Lei egretry and a decline in the
breeding population at the Toll Plaza egretry,
Although highway construction did not cause further
losses of wetland foraging habitats after 1996, the
number of breeding ardeids continued to decline in
1996 and 1997. The decline was probably due to
losses of nesting habitat at Ho Pui and Toll Plaza,
the two remaining active egretries. Those losses were
unrelated to the highway project, but were caused
by housing construction and farming by villagers.

DISCUSSION

Loss of nesting sites caused a 57% reduction in the
number of active nests of herons and egrets in Kam
Tin valley from 112 nests in 1995 to 48 nests in
1997. Although two of four Kam Tin valley egretries
were lost as nesting sites and one was severely
degraded, two of the lost egretries (Tung Shing Lei
and Toll Plaza) would be restored by the
infrastructure projects responsible for the losses.

One of the three lost egretries (Ko Po Tsuen)
would not be restored because its loss was attributed
to a combination of a natural factor (death of
bamboo) and village housing development.

The single egretry which was least directly
affected by development (Ho Pui egretry) was the
largest, and probably the oldest, of the original four
egretries in Kam Tin valley. Even this egretry was
reduced in surface area, and previously occupied
nest sites were destroyed by village expansion during
the four-year study period. Losses of wetland

Table 2
Losses of Chinese Pond Heron and Cattle Egret Nests in Kam Tin Valley in 1994 and 1995 Expressed
as Percentages of Each Species’ Nesting Population in Hong Kong During the Same Year

Ko Po Tung Total Total no. nests Percent of
Tsuen Egretry Shing Lei Nest in Hong Kong* Hong Kong
Egretry Egretry Losses nests lost
1995 Chinese Pond 34 17 51 214 24%
Heron nest count
1994 Cattle Egret 20 no data 20 261 8%
nest count

*data from Young and Cha (1995).
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foraging habitats due to progressive urbanisation,
and losses of nesting habitat due to village house
construction and farming were the most significant
threats to nesting ardeids at the two remaining Kam
Tin valley egretries.

Destruction of nesting sites or habitats is an
obvious agent of pressure on ardeid breeding
populations in Kam Tin valley. However, losses of
foraging habitats (Prosper and Hafner 1996; Young
1995) and reduced forage availability (Maddock and
Baxter 1991) also affect survival and productivity
of nesting ardeid populations. Young and Cha (1995)
demonstrated that the area of wetland foraging
habitats can affect the number of breeding Little
Egrets in Hong Kong. They described situations
where egretries were lost due to disturbance at the
egretry and nearby loss of wetland feeding habitats.

The flood control project underway at the time
of this study will cause losses of 17 ha of fish ponds,
1.7 ha of marsh, and 22.3 ha of agricultural lands in
Kam Tin valley (ERM, 1996). Each of these habitats
was used by foraging egrets and herons during this
study. The resulting reduction in surface area of
wetland foraging habitats is expected to reduce forage
availability for herons and egrets, thereby adversely
affecting their survival and productivity. The flood
control project will, however, re-provide some
wetland habitat within the engineered channels to
be constructed. In addition, abandoned segments of
the original river channel could be retained as
wetlands and could provide some foraging habitat.
This potential was addressed through the EIA process
for the project (ERM, 1996).

Threats to ardeid foraging habitats would
increase if the railway project were implemented. In
Kam Tin valley it would be located primarily on the
Kam Tin River flood plain, an important area for
ardeid foraging. Because the rail is a major
infrastructure project, its ecological impacts will be
assessed formally in an EIA, and opportunities will
arise to mitigate impacts.

We predict that the threat of habitat loss due to
large-scale urbanisation in Kam Tin valley will
increase due to improved transport access and control
of flooding. Planning Department acknowledged this
potential in planning documents for Kam Tin valley
(PD, 1994).

In addition, and perhaps more importantly,
small-scale village urbanisation is expected to
intensify due to escalation of land values and the
continued drift of Jocal economies away from crop
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and fish farming. Each of these factors would be
expected to cause additional losses of ardeid nesting
and/or foraging habitats. In spite of mitigation
measures that may be implemented, the large-scale
projects would be a threat because of the
opportunities for land use change which they generate
in Kam Tin valley. The importance of these land
use changes to Hong Kong's biodiversity was
documented by Ng (1997).

A draft OZP for Kam Tin South (plan no. S/
YL-KTS/1) designated three plots in and near the
Ho Pui egretry as Conservation Area (CA), and noted
that there was a pending SSSI application for the
egretry. Unfortunately, not all of the egretry was
included within the areas zoned CA. CA zoning
precludes all developments other than agriculture,
tree plantations, farm houses, and education/tourism
without written permission from the Town Planning
Board. However, even the permitted CA landuses
could result in destruction of the egretry.

A portion of the Toll Plaza egretry was
designated Green Belt (GB) under the same draft
OZP. The GB designation is less restrictive than
CA, and many of its permitted uses could cause
destruction of the egretry.

Neither the Tung Shing Lei nor the Ko Po Tsuen
egretry was designated GB or CA on an OZP.
Therefore, they were both vulnerable to destruction
due to normal agricultural land use or village
expansion.

While the major land use changes
(infrastructure) will be somewhat controlled by the
EIA process, the smaller village developments will
not. As observed by Lam and Brown (1997), it is
the large-scale or controversial developments which
have been subject to EIA studies in Hong Kong. We
predict that this loophole for small projects in the
regulatory process will cause losses of ardeid and
other wildlife habitat in Kam Tin valley. These losses
could lead to localised extinctions of breeding species
such as herons and egrets.

The combination of reduced availability of
foraging habitats and nesting sites would, over time,
be expected to cause complete abandonment of Kam
Tin valley by nesting ardeids. Because some of the
agents of habitat loss are subject to control or
compensation through the EIA process, there are
mechanisms to protect or recover some of the lost
habitats. However, habitat losses due to progressive
village urbanization and farming practices are not
addressed by the EIA process, therefore habitat
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protection and restoration are not currently pursued
in a systematic manner. To ensure preservation of
adequate nesting and foraging habitats for Kam Tin
valley ardeids, a coordinated inter-departmental
government effort towards sustainable development/
conservation planning and project implementation
is needed. As an initial step, we recommend that
strategic ecological impact assessments (at the policy
level) be followed by development of government
policy for conservation. In the case of egretries, a
possible outcome of such a process might be

government purchase of private lands at egretry sites,
and subsequent allocation of funds for conservation
management by Hong Kong’s conservation authority,
the Agriculture and Fisheries Department.
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Changing Environmental Attitudes in a Changing
Environment: The Case of Hong Kong

Rosemary S. Barnes

ABSTRACT

This paper reviews a study based on 36 independent surveys conducted between 1972 and 1996 in Hong
Kong which dealt in whole, or in part, with environmental concerns. The study aimed to establish whether
there have been any evident changes in the attitudes of the Hong Kong public toward the environment in
general, as well as the more specific aspects of it. The results reveal that great changes are evident in some
areas, but only moderate changes are observed in others. For example, over one ten-year period, the number
of people regarding noise pollution as being a very serious problem almost doubled. On the other hand,
about the same percentage of people regarded air pollution as a serious problem back in the early 1970s, as
they do today. The paper also identifies key environmental issues which have emerged, and attempts to place
Hong Kong people’s concern for the environment in an international context. In conclusion, the likely

development of environmental attitudes in the future is also discussed.

Keywords: Hong Kong, environment, attitudes, values, perceptions, surveys

INTRODUCTION

Numerous surveys have been conducted worldwide
on the environmental attitudes of a given population,
such as the 1992 Health of the Planet Survey (Gallup
International Institute, 1992). Such surveys have
attempted to ascertain the nature and extent of
people’s attitudes toward the environment, aiming
to determine what significance, if any, the public at
large attaches to environmental issues. In Hong
Kong, a substantial number of surveys have been
carried out by a wide variety of organizations.

The common theme underpinning the Hong
Kong surveys has been the compilation of data on
people’s perceptions, attitudes and values concerning
issues related to the environment. What is notable,
however, is the distinct lack of an analysis of these

attitudes over time. One would assume that, over a
significant length of time, say 20 or so years, people’s
awareness, knowledge and concern for the
environment would change. This assumption is
particularly applicable to the last two decades which
have seen a consolidation of economic growth and a
blossoming of environmental awareness in many
parts of the world.

In Hong Kong, much of the population resides
in overcrowded, dense conditions, usually in high-
rise apartment blocks. This issue of population
pressure, coupled with others, such as rising air
pollution and the decline in Hong Kong’s dependence
on the manufacturing sector, could all be seen to
lend potential influence on how people perceive the
environment.

Other factors such as the rise in the number of
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‘green’ environmental groups in Hong Kong could
also be considered as having an impact on any
changes which had taken place and could also be
regarded as being a reflection of these changes.
Similarly, the increased attention paid to
environmental issues by the media, or the
improvements made in environmental education,
could also be seen as potential contributing factors
to changes in people’s attitudes over the years.

This paper seeks to analyse the scope of the
surveys collected (36 in total), dating from 1972 to
1996, and to ask the following questions: Have
attitudes toward the environment changed? If so,
how? What areas of the environment cause the most
concern? Moreover, have people’s perceptions of
the environment expanded beyond pollution clean-
up to include issues such as conservation and
environmentally-friendly purchasing? By looking at
the range of surveys comparing like data with like,
it is possible to create an overall picture of how the
Hong Kong public perceived the environment in the
past, and how they perceive it more recently.

METHODOLOGY

After the 36 surveys had been obtained, it was a

case of identifying comparable data from each

survey. It must be noted here that given the scope of

data collected, comparisons were rendered difficult

due to the diverse ways in which the surveys were

conducted, in varying districts, and the different

questions posed in each. However, common elements

were identified and selected environmental issues

were used to steer the analysis in a coherent direction.

Responses from these surveys were retrieved for five

broad sets of comparisons related to the environment,

and for four sets of more detailed comparisons. These

categories are outlined below:

» the overall level of concern about the
environment;

» the relative concern about the environment as
compared to other issues;

+ the general level of satisfaction with the living
environment;

* respondents’ awareness of local issues: and
lastly,

* environmentally-friendly behaviour among the
respondents themselves.

Space limitations prohibit the review here of all
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of the results in each of these categories. However,
key results have been extracted in a bid to provide a
clear portrait of how people’s values and perceptions
on environmental issues have changed over time. In
addition to assessments of general environmental
awareness, findings with respect to the more detailed
issues of air pollution, coastal/marine pollution, noise
pollution and solid-waste disposal were used as the
detailed comparisons.

It is important to point out that many of the
surveys were, as far as can be ascertained, conducted
in Cantonese. The reports are, however, published
in English. Caution should thus be applied when
interpreting the results because various details may
have been lost in translation. Similarly, data
collection methods varied from one survey to another.
Some involved telephone surveys, whilst others were
conducted on the street, or at the respondents’ home.
With such cautions noted, the overall outcome of
the study of people’s attitudes toward the
environment over time in Hong Kong proved to be
of considerable interest.

RESULTS

Key results were obtained in a number of areas,
including the degree of concern about the
environment. The extent of this concern could be
seen to influence other fuctors. such as how
environmentally-friendly the respondents were, or
wished to become. Indeed, concern cun be measured
in a number of ways, including how urgent or serious
people perceive environmental issues to be. Table |
illustrates how serious the respondents regarded the
state of the environment to be over a period of
approximately ten years.

Table 1 above shows a significant increase over
time, of more than a doubling in the number of
respondents who considered environmental problems
in Hong Kong to be “very serious”. Similarly, the
table illustrates a decrease, falling by more than half
over the same period of time, in those who regarded
the problem as *not serious’.

One survey, carried out by Green Power in 1995,
revealed that over 70% of the respondents perceived
environmental conditions in Hong Kong as requiring
‘urgent’ or ‘very urgent’ attention (Green Power,
1995, p.30). However, despite this apparently high
level of concern about environmental problems, one
study by the same organization observed that there
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Table 1
A Comparison Between Respondents’ Perceived Level of
Concern for the Environment in 1986, 1988 and 1996 (%)

Level

of Concern 1986 1988 1996 1986-96
Very Serious 10 24 22 +12
Serious 52 51 54 +2
Not Serious 29 21 20 -9
Don’t Know 10 4 4 -6

Source: adapted from statistics in Lau, S.K. et al. (eds.), 1988 and Ho, R., 1996.

was only ‘moderate environmental concern’, with
the respondents scoring a mean of 3.56 out of 5
where 1= ‘not urgent’ to 5= ‘very urgent’ (Green
Power, 1993, p.3). Table 2 highlights the concern
among different age groups.

The results in Table 2 illustrate the disparities
between different age groups, with 16% fewer
respondents aged over 55 regarding the problem of
environmental pollution as ‘very serious’ than in the
other two age groups. Conversely, the same
percentage of respondents in both the over-55 and
the 29 or under categories felt the problem was
‘serious’, suggesting a basic level of concern across
a broad spectrum of people.

How the public rate environmental problems as
compared with other issues is also of interest when
estimating levels of concern. For example, in the
late 1980s, a survey was carried out in Tuen Mun to
better understand what local residents felt were the
most needed public facilities (Chow, 1988). Of eight
main facilities, namely environmental improvement,
transport, school places, medical facilities, cultural
and recreational facilities, employment opportunities,
markets and an ‘unspecified’ category, environmental
improvement was ranked in seventh place. Only 5%

saw this as their first priority, 6% as their second
and 7% as their third. Indeed, environmental
improvement came ahead only of the ‘unspecified’
category.

By contrast, in the early 1990s a survey
conducted in another district, Kwai Tsing, presented
quite different results compared to the 1988 Tuen
Mun survey. The respondents were asked to state
which of eight main problems (plus the option of an
‘others’ category), they regarded as the most serious.
Environmental pollution in this instance was seen as
the most serious problem, being ranked in first place
most frequently (Lai On-Kwok, 1992, p.8). These
results illustrate the considerable variation in opinion
from place to place and over time, and hence the
caution which must be taken when extrapolating from
the results of any one survey.

This point is further illustrated in the results of
a 1986 survey which found that none of the
respondents had placed environmental pollution on
their list of the most serious problems in Hong Kong,
and yet, only two years later, 10% of the interviewees
listed environmental pollution as being one of the
most serious problems (Lau, S.K. ef al. (eds.), 1988,
p.30).

Table 2
Perceived Levels of Environmental Poliution
Within Different Age Groups in 1988 (%)

Age Group 1* 2 3 4 5
Young (aged 29 or under) 0 4 10 56 30
Middle (aged 30-54) 0 8 15 52 26
Old (aged 55 or over) 1 14 16 56 14

e 1 = very minor, 2 = minor, 3 = average, 4 = serious and 5 = very serious
Source: adapted from statistics in Lau, S.K. et al. (eds.), 1988, p.33.
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Such findings can be confusing but do serve to
illustrate the diversity in people’s perceptions of the
environment, over time and indeed, from place to
place. Table 3 highlights this point, with much higher
percentages of people regarding the environmental
quality in their residing district as being far more
acceptable than that of the whole of Hong Kong.

Table 3
Perceived Levels of Environmental
Quality in 1991 (%)

Level Residing District Hong Kong
Low 18 40
Acceptable 70 57
High 12 3

Source: adapted from statistics in Ng, 1991.

Paramount to a discussion of people’s attitudes
toward environmental issues, is the extent to which

they are aware of these problems. Difficult to
determine though it may be, several authors in the
field have tried to analyse people’s knowledge and
awareness of environment-related matters.

Chan (1995) revealed that of 80 questions asked
on local and more general environmental issues (in
terms of knowledge of them, and not opinions), only
34% were correctly answered by 70% of the
respondents. The average score for local
environmental knowledge was 28.5, using a
maximum score of 50 (p.9).

In a later survey, which again asked a range of
questions concerning local and general environmental
issues, Chan (1996) suggested that ‘...respondents
are more knowledgeable about general issues than
local environmental issues’ (p.9). For example, when
asked about how pollution levels on beaches are
measured, only 41% answered correctly. Perhaps
more surprisingly, only just over half of the
respondents (53%) were aware that switching to
unleaded petrol was one significant way to help
reduce the emissions of leaded exhaust-fumes from
vehicles (p.19).

Some of the data in the various surveys presented
curious results. In one particular study in the early
1990s, 40% of the sampled population had never
heard of the Environmental Campaigns Committee,
yet 85% had heard of the slogan ‘ Environmental
Protection Starts With Me!” (ECC, 1993). This could,
however, simply be a case of people recognizing the
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jingle but not the group responsible for it. With that
said, however, in another study. 75% of the
respondents correctly identified the Environmental
Protection Department as being the main government
department responsible for environmental protection
(Lai On-kwok, 1992).

Linked with people’s degree of concern and
knowledge is the way in which they translate this
concern into action or whether they do so at all.
Surveys conducted from the 1990s onwards began
to include questions on the ways in which people
express their attitudes in their day-to-day activities.
Striking results can be found within the surveys,
such as the data illustrated below.

Table 4
Participation Rates of Respondents in
Environmental Activities and
Green Groups in 1993 (%)

Response

Ever participated  Ever joined

in environmental agreen |

activities? group? |

Yes 12 6
No 87 93 ;

Not sure 1 - !

Note: figures may not add up to 100°s due to rounding.
Source: adapted from figures in ECC, 1983.

From the table, we can identify, amongst the
sampled population, very low participation rates in
activities and groups concerned with the
environment. To exemplify these figures, Table 5
below goes one step further.

The figures in Table 5 are quite discouraging:
92% never made an effort to buy products which
don’t harm the environment und 89% never bought
recycled paper. Such statistics clearly illustrate a
fairly high level of inaction amongst these particular
respondents in terms of trying to bhehave in an
environmentally-conscious manner.

To provide further insight, people’s views on
environmentally-friendly behaviour, such as
recycling, can be ascertained.

The above results show a contradiction in
people’s views on factors affecting recycling. For
example, 90% of the respondents were in favour of
recycling, but only 18% knew how to do it, and
were limited by the very fact that only 10% of them
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Table 5
The Percentage of Respondents who Act in Various Environmentally-conscious Ways, 1993
Activity Never Occasionally Frequently
Make a special effort to buy
environmentally-friendly products 92 8 0
Buy environmentally-friendly products
even if they are more expensive than others 94 5 0
Buy recycled paper 89 11 0
Note: figures may not add up to 100% due to rounding.
Source: adapted from statistics in Chan, 1993, p.292.
Table 6

Respondents’ Views on Recycling as an Example of Environmentally-friendly Behaviour, 1993

Response % in favour of Knowledge of Willingness to Availability of
recycling how to recycle participatein recycling unit
campaign in supermarket
Yes 90 18 53 10
No 6 82 27 90
Don’t know 4 - 20 1

Source: adapted from statistics in FoE, 1993.

had access to a recycling unit at their local
supermarket. Such data implies wider issues, such
as a lack of education and lack of facilities available
to the general public on how to be a more
environmentally-conscious citizen.

In the surveys, concern about more specific
issues was noted, such as air and noise pollution,
coastal/marine pollution and solid-waste disposal.
The results were mixed, with levels of concern about
air pollution remaining consistently high over the
last twenty years, and concern for noise pollution
increasing dramatically over the same period.

If we look at air pollution first, three surveys
conducted in 1972, 1991 and 1995 revealed similar
results. In each survey, the respondents were asked
to rank a given set of issues in Hong Kong (not all
of them related to the environment), depending on
how severe or urgent they felt them to be. The data
indicates that air pollution was considered to be very
urgent and/or severe in all three surveys, being ranked
in second place twice and achieving a first-priority
rating in 1991.

Most noteworthy, however, were the results of
a study conducted in 1996, between August and
October, and released to the South China Morning
Post (12 December 96). The survey asked both males

and females similar questions, including their main
concerns. At the fop of the list for both males and
females was air pollution. This strongly suggests
that this particular environmental issue has retained
its status as being of particular concern to people
over the last two decades.

Noise pollution, on the other hand, was seen to
be an issue which had generated increased concern
over the years. For example, a survey conducted
between 1973 and 1976 measured how noisy the
environment was thought to be. In Table 7, these
figures are compared to those in a much later study
in 1993.

It is clear that a substantially larger percentage

Table 7
A Comparison of How Serious Noise Pollution
Perceived to be, Between 1973-76 and 1993

Responses* 1973-76 (%) 1993
(%) (%)

Very Serious 46 88

Not Serious 54 12

* Note that the categories of responses for each survey
were aggregated for ease of comparison.
Source: adapted from Millar, S.,1979 and ECC, 1993.
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of people in 1993 felt the noise pollution problem
was very serious compared to 20 years ago.

Coastal/marine pollution was also seen to be of
concern among the sampled populations. However,
the information was somewhat limited as the surveys
which addressed this issue dated back only to 1991.
With that said, some findings were particularly
significant. For example, in one survey, coastal/
marine pollution was ranked first out of a total of
ten issues (in terms of the level of concern attached
to each) among the student population, and second
among the teachers interviewed (Green Power, 1995,
pp. 23 and 36). In an earlier study, a survey on
community attitudes toward the environment showed
that 58% of the sample felt that this form of pollution
was ‘very serious’ (ECC, 1993).

Much of the data which is available on attitudes
toward solid-waste disposal leaned not toward
people’s concern, but more toward who they thought
should be responsible for tackling this particular
problem. In one survey, the government was cited
most frequently as being one of the main bodies
responsible for the present unsatisfactory state of
solid-waste disposal (Chan, 1996, p.27). One survey
in the Kwai Tsing district outlined people’s
expectations of the government as to how long it
should take to tackle successfully the mounting
problem of solid-waste disposal. A high 27% felt it
should be done in 1-3 years, 18% in 4-6 years, 2%
in 7-10 years, 11% in over 10 years. Interestingly,
22% regarded the problem as altogether insoluble
(Lai On-kwok, 1992, p.21).

Asking people to reveal who they thought was
responsible for various types of pollution was not
unique to the issue of solid-waste disposal. For
example, one 1995 study revealed that 95% of
respondents felt that manufacturers were very
significant air polluters in Hong Kong (Ng and Ho,
1995, p.7). Similarly, 94% of the respondents
regarded manufacturers as also being very significant
noise polluters. This is interesting in the current
context given that the majority of manufacturing
industry in Hong Kong had by this time either
relocated to other countries or had closed down.

Overall, we have seen how attitudes have altered
toward different environmental issues over the years.
Despite the differences in the type of questions asked
and the responses given, it is possible to adopt a
holistic approach by drawing all the information
together and defining patterns in the changing
attitudes toward given environmental issues. The next
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section attempts to extract the main findings of the
study.

MAIN FINDINGS

From the results presented here, it is clear that
significant changes have taken place in people’s
attitudes toward particular environmental issues. For
example, levels of concern about the environment
have risen over time and have remained at a
comparatively high level. Similarly, the way in which
people prioritized their environmental concerns
relative to other issues has changed drastically over
the last decade, with environmental issues becoming
more important. This change could cautiously be
attributed to various reasons. It could be that
environmental issues have been projected into the
forefront of people’s minds by the increasingly
widespread education and information on
environmental problems. On the other hand, it might
be that, over the years, environmental problems have
been affecting people increasingly more than they
had done before.

Since 1990, the data revealed a medium to high
level of awareness, depending on which
environmental issues were being discussed. In terms
of expressing this increased concern and awarcness
in day-to-day activities, the results suggested a
disparity between belief and action, with figures in
a recent survey indicating that a high percentage of
people do not actively participate in efforts to
improve and maintain the environment.

Other interesting results were to be found when
survey information on more specific issues was
extracted. For example, over the last 20 years, it
was found that concern for air pollution had remained
high and constant. Concern for noise pollution,
however, presented an altogether different picture.
Over the last two decades, concern has risen
drastically.

Why then, has concern for air poliution remained
so high for so long and concern for noise pollution
increased dramatically to a similarly high level? It
could be argued that regarding noise as a form of
pollution has only recently been integrated into
discussions on the environment, particularly at the
layman’s level, so that only more recently have
people felt ready to comment on it as being an
environmental problem. Air pollution could also be
considered as a more tangible and obvious problem
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than noise pollution. Nonetheless, it is clear that these
two issues are of paramount concern to the population
and seem likely to figure as major concerns in the
future in Hong Kong.

However, unlike the level of concern for and
awareness of air and noise pollution, solid-waste
disposal appears to be an issue of less concern. The
main focus of any questions asked about solid-waste
disposal in the surveys appear to relate to who should
decide what should be done about problems related
to the disposal of solid waste. The government was
cited as being the main body whom the respondents
thought should take responsibility for this problem.
However, just under half the respondents in one
survey were unaware of any measures the
government had already taken to deal with this
problem. This could be seen to reflect a lack of
awareness-building about the solid-waste disposal
activity carried out by the government.

The final issue discussed was that of coastal/
marine pollution. As already mentioned, analysis is
somewhat restricted because there was insufficient
data from before the 1990s. Noteworthy are the
findings which indicate that in a recent survey,
students ranked this form of pollution first among
ten problems. Similarly, in another study, just over
half of the respondents regarded coastal/marine
pollution as being a very serious problem. This
illustrates a consistently high degree of concern for
this particular issue.

EMERGING ISSUES

The very act of assessing changes in people’s
attitudes over time reveals much about the way in
which people perceive objects and ideas: ‘...most
contemporary social psychologists seem to agree that
the characteristic attribute of attitude is its evaluative
dimension’ (Ajzen, 1989, p.241). Consequently, as
people’s surroundings change, which includes
changes in the state of the environment, so too does
the way in which they evaluate this change and
respond to it, possibly by altering their attitudes
toward it. In the context being deployed here, Hong
Kong has witnessed various significant changes in
its economic structure, its physical development and
landscape, and its political framework. From the
results here, it would appear that people have
certainly evaluated their environment and have either
formed or re-formed their attitudes toward it over

the years. To put it another way, Atkinson er al.
(1993, p.75) defined attitude as likes and dislikes, or
favourable and unfavourable evaluations and
reactions towards given objects, people and
situations.

On this basis, while various changes in the
attitudes of the Hong Kong people have already been
noted, it is now possible to look for emerging themes.
The following attempts to outline a number of key
concepts which seem to have arisen over the years.

The Increase in the Number of Attitudinal
Surveys

Perhaps, most notable is the large increase in the
actual numbers of attitudinal surveys which have
been carried out since 1990, as compared to the 20
or so years prior to that. Only 6 of the 36 surveys
used in the study were conducted before 1990.
Bearing in mind that some earlier, smaller surveys
may have been overlooked, these figures represent
an interesting point: the very fact that significantly
more attitudinal studies on the environment have
been carried more recently is testimony to the fact
that environmental issues are now being given more
weight by researchers.

Since the early 1980s, environmental issues have
been addressed in an increasingly comprehensive
manner by the government. In addition to direct
environmental protection measures, the government
has also promoted environmental education and
awareness through such measures as the
establishment of the Environmental Campaign
Committee (1990), Announcements of Public Interest
(APIs) in the mass media, the opening of
environmental information centres, and the provision
of funding support through the Environment and
Conservation Fund. Given this more widespread
acknowledgement of the environment, it is hardly
surprising that the number of surveys carried out on
environmental issues has risen dramatically since the
early 1990s.

The Need for Environmental Education

Despite the promotion of the environment over the
years by the government, many believe that there is
not enough environmental education in schools, with
only a ‘...piecemeal and ad hoc policy (of
environmental education)’ (Green Power, 1995,
p.44). Indeed, one survey revealed that 95% of the
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respondents ‘strongly agreed’ or ‘agreed’ that
environmental education should be strengthened (Ho,
1996, p.12). It would appear that despite the
government’s efforts to promote the environment,
there seems to be a perceived shortfall in the
provision of education about environmental issues.

However, mediums used by the government to
promote environment slogans, and so on, have been
found to have some effect. In Chan (1996, p.13), for
example, a positive correlation was found to exist
between the use of the mass media for environmental
news on the one hand, and environmental knowledge
on the other. Indeed, in one study, a scheme to
educate the residents of a particular housing estate
on the need for household-waste recycling, showed
many benefits. Once educated, considerably more
people began separating their household waste for
recycling purposes. This seems to indicate a parailel
between the need for environmental education if
people are to be expected to act in an
environmentally-responsible manner: ‘Education is
indispensable in changing people’s environmental
worldview’ (Wong, 1996, p.381).

Further Awareness-Building and Public
Participation

The above discussion included the various efforts
made by the government to promote environmental
awareness. These would seem to indicate a
commitment to environmental issues in Hong Kong.
However, this commitment should be extended to
include channels through which the public may
actively participate in improving and maintaining
the environment: ‘Slogans...will remain rhetorical if
there are no concrete and specific behaviour
instructions which citizens can follow and comply
with’ (Chan,1993, p.16).

Currently, a potentially confusing message is
being sent to the public — according to the
government’s public-education efforts, one should
become more concerned and involved in protecting
the environment yet one is unable to effectively
participate in centralized decision-making. It would
seem that people are given little or no discretion to
become actively involved in a ‘bottom-up’ manner
on environmental issues.

Discrepancies Between Beliefs and Action

Bearing in mind the limited scope for public
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participation in the decision-making process, some
commentators in the field have noted a discrepancy
between people’s attitudes and beliefs about the
environment, and the way in which they behave on
a day-to-day basis.

A number of surveys revealed that while the
respondents felt there was a need to protect the
environment, only a fraction of those same people
practised pro-environment behaviour (i.e.,
participated in environmental events, chose to buy
certain environmentally-friendly goods, and so on).
Similarly, where people felt that other people/sectors
(e.g., the manufacturing sector) were the main
polluters, they were often unwilling to bear the cost/
effort for the clean-up. This suggests a less than
collective effort in helping to protect the
environment; that people are often ‘anti-environment
when there is a conflict of interest’ (Ng, 1991, p.9).

Some surveys asked respondents to indicate
whether they would be willing to pay more tax,
donate a day’s pay (City University, 1992), pay more
for environmentally-friendly goods or contribute time
and/or money to an organization committed to the
environment (Chan, 1996). While the results were
fairly encouraging, such statistics should be viewed
with caution as they represent scenarios and not
reality. Some people might claim they would give
up a day’s pay, or pay more tax, but when it came to
actually doing so. it is debatable whether or not they
would. A case in point is a Friends of the Earth
survey in 1993 which asked its respondents what
they would do if supermarkets started charging for
plastic bags: 67% were not willing to pay. and would
opt to bring their own bag. Although this is
inadvertently pro-environment behavior anyway, the
point is that when faced with a charge, a large
number of people are not willing to pay: would this
same 67% have changed to using their own bag
(and thereby be opting to act in an environmentally-
sensitive manner) had no charge been levied on
plastic bags?

The Integration of Sustainable Development
as a Concept

The long-term goal of sustainable development as a
key guiding concept is gaining considerable
importance worldwide. If sustainable development
is to be pursued, the education of the public about
this concept is of the utmost importance.
Throughout the surveys, however, the
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respondents were rarely questioned about what they
perceived the longer-term implications of
environmental damage to be. Underpinning the
majority of the surveys was a sense of ‘short-
termism’. One reason for this could be the ‘...short
history of Hong Kong’s increasing awareness of the
need for environmental protection’ (To, 1989, p.103).
People might not yet have had time to embrace the
extended concept of sustainability.

The surveys have revealed, by the very exclusion
of sustainable development, that it is not a popular
theme among the public in Hong Kong. Again, an
improved education system might help to reverse
this scenario to some extent, in order that attitudes
toward the environment become more forward-
thinking and that environmental goals are perceived
as being also longer-term goals.

The Wider Context and a View to the Future

Where does Hong Kong stand in the international
context? Recent data compared Hong Kong to the
rest of the world in terms of environment-related
issues. Despite the information about increasing
environmental awareness presented here, Hong Kong
was seen to rank the lowest out of 39 other countries
in terms of the degree of support for environmental
protection (Lee, 1996). In his report, Lee clarifies
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Agricultural Intensification Programme in
Indonesia: A Study of the Environmental Impacts

Resfa Fitri and Samiul Hasan

ABSTRACT

This paper describes Indonesia’s agricultural intensification programme which began in 1965 with an emphasis
on the use of high yielding variety seeds, the promotion of the use of fertilizers, irrigation and water
management and pest control. Each of these measures provided near and on-going benefits, but also brought
with it associated environmental problems. Pest control in particular has become a very serious problem as
pests have often benefited from the same changes designed to aid crop production. The introduction in
1987-88 of a government sponsored integrated pest management programme was helpful, but it was narrow
in scope. What is needed is a much more broad based programme involving not only the direct biological

control of pests but also changes in the seed varieties and in crop patterns among other options.
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INTRODUCTION

Over the past 25 years the government of Indonesia
has achieved remarkable success in economic growth
and reducing widespread poverty in the country.
World Bank data suggest that there has been a sharp
decrease between 1970 and 1987 in the number of
people below poverty line. The absolute number of
poor people in Indonesia decreased from 67.9 million
to 30 million during this period (World Bank, 1990a).
The level of success is also demonstrated by the
growth of per capita income to US$650 in 1994
from USS$50 in 1967, reduction in adult illiteracy
rate by two-thirds, and increase in life expectancy
rate by 20 years (World Bank, 1994).

More than 55% of the 180 million people in
Indonesia depends on agriculture and about 20% of
the national income comes from the agriculture sector

(CBS, 1992). In the 1970s almost 62% of the labour
force was involved in agriculture or agriculture-
related activities. The number of people involved in
agriculture has decreased now but it 1s still around
48% (FAQ,1991). Agriculture thus has been a major
sector in the development process. The strategies to
increase agricultural production involved four basic
programs: extensification, intensification,
diversification and rehabilitation. An agricultural
intensification programme was given prominence
over all other programmes. In 1979-80 the
developmental budget for Indonesia’s agriculture and
irrigation sector was 419 billion Rp (14% of the
budget), while industry received 402 billion Rp. In
198182, the budget allocation for the agriculture
and irrigation sector (942 billion Rp. or 17% of the
budget) was almost three times higher than the
industry sector (330 billion Rp.) (Dick, 1979, Healey,
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1981). The allocation for agriculture and irrigation
in the national budget in those years were around
15% — the highest for any one sector.

Sixty-two percent of the people in Indonesia
lives in Java. Java is a very small island and
comprises only 6.7% (130,000 km?) of the total
Indonesian territory. Thus, while the average
population density in the islands outside Java is only
50/km, in Java it is more than 660/km (CBS, 1992).
Due to specific geomorphologic characteristics arable
land in Java is very fertile. Therefore, an agricultural
intensification programme was a necessity for Java;
it had a great potential for implementation and was
indeed carried out most rigorously.

The agricultural intensification programme was
implemented through a package programme titled
Bimbingan Massal (‘guidance to the masses’) or
Bimas. The package included information guidelines
for farmers, provision of agricultural inputs, and
credit guarantees to farmers to pay for the inputs.
The agricultural intensification programme through
Bimas is expected to maintain agricultural growth,
in the face of a decrease in arable land and an
increase in population.

The objective of this paper is to review the
agricultural intensification programme in Java and
to examine the environmental impacts of the
programme. The paper looks at the bio-physical
impacts of the programme. Very specifically the
paper analyses three most important aspects: bio-
diversity disturbance, water pollution and land
degradation. At the end it suggests some policy
measures that could balance the negative impacts of
the agricultural intensification programme.

AGRICULTURAL INTENSIFICATION
PROGRAMME

In the post-independence period from 1945 to the
late 1960s, the government of Indonesia struggled
to achieve self-sufficiency in food. The government
undertook many programmes to boost food
production in the country. Some of these programmes
were: the Kasimo Welfare Plan (1952), Padi Centra
Programme (1959) and Eight Year Development Plan
(1960-68). All these programmes, however, failed
to achieve self-sufficiency in food production (Mears,
1984).

The failure of these programmes inspired the
Faculty of Agriculture of the University of Indonesia
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to carry out a ‘Pilot Research Project’ known as

‘Comprehensive Five Effort Pilot Project’ to

formulate the best programme to overcome food

shortage (Nusantoro. 1992). The project was later

implemented as the Bimas intensification programme.
The agricultural intensification programme

involved far more than the production of rice. It

aimed at a significant transformation of the

Indonesian economy to establish the means to

achieve high national output. The programme was

targeted to:

*  improve irrigation systems,

+ develop the fertilizer industry,

+  create a national transport and storage network
for agriculture inputs, and

»  establish research facilities, an extension service
and an administrative machinery.

The agricultural intensification programme in
Indonesia was launched in 1965 through the Bimas
programme (Soemardjan and Breazeale, 1993). A
nationwide campaign began in 1967 and the
government of Indonesia institutionaliced the Bimas
programme in [969. The Bimas programme was then
used as a model in the series of Five Year
Development Plans (REPELITAS). The agricultural
intensification programme of Bimuas involves three
kinds of extension activity (Badan Pengendali Bimas,
1994):

*  General Intensification (/nnum),

»  Special Intensification (/nsus), and

« Large-Scale Special Intensification (Supra-
Insus).

General Intensification (/nnuon) is extension to
an individual farmer as an independent unit. The
activities of an individual farmer covered by the
Irnmum programme are not necessarily the same as
those of other farmers.

Special Intensification (/nsus) is extension to
one farmer-group. The number of farmers in one
farmer-group vary depending on the type and size
of the village, but normally it consists of about 10—
20 or more ‘progressive’ or ‘modern’ farmers. The
working area of a farmer-group should be between
9 to 15 hectares within the boundary of a particular
village.

Large-Scale Special Intensification (Supra-Insus)
is extension to a number of farmer-groups. The
integration of activities among the farmer-groups is,
therefore, crucial. These farmer-groups must farm a
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Irrigation and Water Management

Rehabilitation of the existing irrigation network was
a major component of the agricultural intensification
programme. The majority of water for agriculture in
Java is supplied through different types of irrigation.
Three different types of irrigation systems are used
in Java: ‘non-technical’ or ‘simple’, ‘semi-technical’,
and ‘technical’. The term ‘non-technical’ or ‘simple’
refers to village constructed intake systems that are
found mainly in the upper reaches of the rivers and
streams. ‘Semi-technical’ and ‘technical’ irrigation
systems both are managed and controlled by the
Irrigation Service down to the tertiary canal heads
from which village systems draw their supplies. The
difference between ‘technical’ and ‘semi-technical’
is in the quality — ‘technical’ is better than ‘non-
technical’ (Fox, 1993).

During the agricultural intensification
programme, simple or ‘non-technical’ irrigation
system was developed to a ‘semi-technical’ system,
while the ‘semi-technical’ system was improved to
a fully technical standard. Thus the end resuit has
been an overall increase in the size of land under
‘technical system’. In 1973 only 24% of the area
under agriculture was watered through technical
irrigation schemes, whereas within ten years the
percentage of land irrigated by technical measures
rose to 38%. On the other hand, the area under semi-
technical and non-technical irrigation was 39% in
1973 and decreased to 32% in 1983 (Booth, 1988).
The average use of irrigation water varies from 8,000
to 12,000 m*/crop/hectare, depending on the rainfall
level, the crop type, and the extent of the water
control facilities (World Bank, 1990a).

Pest Management

Pest management is an important aspect of any
agricultural activity, so it was of the agricultural
intensification programme. Actually the widespread
Brown plant hopper infestation in Asia, particularly
in Southeast Asia in the 1970s, established the need
for the regular use of pesticides in agricultural land.
The Indonesian government also conceived the need
for pesticides in agriculture. Thus pesticides, along
with fertilizers, were also subsidized and included
in the Bimas programme. In 1980 only 6,360 tons of
pesticides were used in Indonesia in 9.1 million
hectares of rice fields, which was only 0.7 kg/hectare.
The figure more than doubled in 1988 with 17.342
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tons of pesticides used in 9.923 million hectares of
land (1.75 kg/hectare) (Table 2).

Table 2
Changes in the Use of Pesticides and in Crop
Production, Indonesia, 198089

Pesticide Rice Production
Use (tons) (x 1000 hectares) (x 1000 tons)

Year

1980 6,366 9,105 20,161
1981 9,006 9,382 22,286
1982 11,256 8,988 22,837
1983 13,887 9,162 24,0086
1084 13,816 9,764 25,933
1985 14,980 9,902 26,547
1986 17,216 9,988 27,014
1987 17,342 9,923 27,253
1988 10,840 10,090 28,340
1989 8,660 10,531 29,072

Source: Ministry of Agriculture, Indonesia in Kasryno,
et al., 1891.

In the early years of introduction, pesticides
became increasingly popular with the farmers in
Indonesia. At the beginning of the agricultural
intensification programme, the farmers were so
frustrated with the situation that when the pesticides
were made available they started to use pesticides
excessively and indiscriminately, in order to boost
agricuiture production. This use influenced the
natural selection process by destroying the natural
predators as well. As a result the Brown plant hopper
population grew rapidly, feeding on rice.

Indonesia suffered from the outbreak of Brown
plant hopper (BPH) in the 1970s. The outbreak of
BPH during 1976-77 destroyed 500,000 hectares of
rice fields, that could grow about 350000 tons of
milled rice to feed three million people for a vear
(Oka, 1991). The destruction caused by the BPH
continued for a long time.

The Indonesian government became frustrated
with the fact that the excessive and indiscriminate
use of insecticides and pesticides was creating a
major problem. Thus government policy measures
in 1986 allowed the use of pesticides only if other
methods of pest management were insufficient. It
also suggested that the application of various
methods of pest management should not interfere
with the population of biological predators. Any
pesticides that could lead to another Brown plant
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hopper outbreak, or harmful side effects for humans
and the environment, were prohibited (Pontius,
1995).

The Use of Machines

A recent feature of rice production in Java has been
the spread of double cropping, and in some areas
the farmers have three crops a year. The introduction
of double and triple cropping was made possible
both by the construction of irrigation networks and
the introduction of early maturing variety seeds.
These factors ensured high intensity cultivation, but
during the peak season of land preparation and
harvesting, there is an insufficient supply of local
labour. This aspect is particularly significant in West
Java.

As a consequence, the use of machines became
a requirement to modify the imbalance of demand
and supply of labour. In the recent past agricultural
machines have widely been used in rice cultivation
in Indonesia. The use of machines is more extensive
in land preparation than anything else. In 1992 in
Java, 21,275 two-wheel tractors and 1,181 four-wheel
tractors were used to cultivate 4.85 million hectares
of land. On average, in Java one tractor (one or two
wheels) was used for every 216 hectares, whereas in
the whole of Indonesia, including Java, the figure
was 236 hectares per tractor.

Agriculture in Java was more intensive than in
other parts in Indonesia. The impacts of the
programme on the environment are thus worth
studying.

ENVIRONMENTAL IMPACTS

Biodiversity Disturbance

The major impact of the agricultural intensification
programme on biodiversity in Indonesia is the
disappearance of the natural predators of insects.
There are three widely known predators of Brown
plant hopper in Indonesia: Laba-laba (Lycosa
pseudoannulata), Kumbang Helem (Menochilus
sexmaculatus), and Jamur (Hirsutella sp) (Oka,
1995). All these predators were affected by pesticides
and insecticides. The excessive use of pesticides and
insecticides altered the predator-prey relationships
in the sawah environment. Certain insecticides were
more damaging to the parasites and predators of the

insects (spiders, dragon flies) than they were to their
intended targets, the insects (Fox, 1991). By
destroying the natural enemies, insecticides allow
insect populations to explode.

The above situation explains the unsustainability
of biodiversity (i.e. natural predators) in the sawah
ecosystem in Indonesia. The reason is that every
insect or pest has its own resistance and sensitivity,
depending on its ecology, biology and specific
character. It is very difficult, for example, to control
the expansion of the Brown plant hopper population
in Indonesia, because it is a herbivore in the food
chain, has the ability to breed rapidly and spread
quickly, and is highly adaptive to technology. On
the other hand, the predators of the Brown plant
hopper disappear very easily because of their position
as predators in the food chain and their slow
reproduction process. They can hardly adapt to
technology. Thus, the outbreak of Brown plant
hopper in Indonesia, or in Asia, takes place quickly
and widely, causing loss of productivity.

In 1986 the government launched an integrated
pest management programme. This programme
embodied a series of ecological measures to control
the spread of Brown plant hopper. The programme
included non-pesticide agents for pest control by
timing of planting, timing of irrigation, hand
weeding, and using pest resistant crop varieties to
control pest population. Other measures included in
the programme were mechanical, physical and
biological pest control. Mechanically, pests and
insects were eliminated by hand, by traps, or by
other equipment. Physical means of pest control
involved the use of high or low temperature,
moisture, light or sound waves. Biological means of
pest control was natural predator pest control
(Kasryno, et al.,, 1991). This programme was
successfully implemented in the rainy season of
198788, and the use of pesticides decreased from
17,342 tons in 1987 to only 10,840 tons in 1988
(Table 2). The use of pesticides decreased by almost
37% in just a year, but the rice production maintained
steady annual growth. In 1987 the rice production
was 27.2 million tons and in 1988 the production
increased to 28.3 million tons (Table 2). Using non-
pesticide pest control measures is therefore effective,
and the government should take advantage of this
possibility.

The cropping pattern in Java also affects the
sawah ecosystem. By 1987, a substantive portion of
rice growing fields in Java and Bali came under
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‘three crops a year’ pattern. There was an almost
continuous succession of rice crops. This cropping
pattern provided an ideal, near stable breeding
environment for pests, thus allowing them to spread
widely and quickly. The introduction of modern
HYV seeds also influences the biodiversity balance.
The distinctive cultivation practices and intensive
selection over the years have produced an enormous
genetic diversity. This introduction means expansion
of modern varieties at the cost of indigenous species.
The use of traditional variety seeds decreased from
45% in 1971~72 to 31% in 1979-80, while the use
of modern variety seeds increased from 31% in
1971-72 to 67% in 1979-80.

Fox (1991:67) argues that ‘genetic uniformity,
heavy and routine use of pesticides high application
of fertilizer, ... and a continuous monocrop culture
involving double or triple cropping — all of these
practices in combination — increase vulnerability’
of crops to disease and insect destruction. All these
are distinct features of agriculture in Indonesia,
particularly in Java.

The above discussion reveals that the agricultural
intensification programme in Java has negative
effects on biodiversity. The effects include destroying
the natural predators of insects (i.e. Brown plant
hopper) through massive use of pesticides, provision
of an ideal and stable environment for pest breeding
by continuous monocropping system, and threats to
the existence of indigenous species through the
introduction of HY'V seeds.

Water Pollution

The main causes of water pollution due to the
agricultural intensification programme in Java are
the extensive use of fertilizers and insecticides.
Fertilizers that are used in the programme contain a
large portion of nitrogen in the form of urea and
ammonium sulfate. Nitrogen can easily be carried
away in irrigation run-off. Thus, while sawah in
lowland area benefits from the availability of
nitrogen, the fertilizers would contaminate rivers and
lakes. Ironically, a comparatively large quantity of
fertilizers and pesticides is used in lowland sawah
for increased rice production.

Urea is the most common form of nitrogen in
use in Indonesia. There is no problem with the
application of nitrogen as urea. There is, however, a
problem relating to the application method of
nitrogen. In Indonesia prilled urea is usually
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broadcast onto sawah, where there is limited control
over the flow of irrigation water; this results in rapid
volatilization and run-off loss (Roche, 1994; de
Datta, 1986). Studies in China show that, under such
conditions, an average of about 30% of applied
nitrogen is recovered by the rice plant, 20% is
retained in the soil, and the remainder is simply lost
(Roche, 1994). In general, the average recovery rate
of fertilizer nitrogen by the rice crop is only 40%
(Chang, 1993). This means that the rest 60% nitrogen
is lost due to run-off, leaching, or volatilization. In
lowland areas, this ineffciency is more significant.
This is because nitrogen is actually already available
in lowland sawah, supplied by irrigation or run-off
from upland areas.

Nitrogen also could be transported to ground
water through vertical leaching, and therefore could
affect the aquifer. The time required for nitrogen to
reach the aquifer depends on the depth of the water
table, the degree of permeability, and the rate of
recharge from the surface. Since the water table is
more than 50 m below the surface in places, it takes
a few years for nitrate to leach from the soil into the
water table (OECD, 1986). The effect will thus be
seen a long time in the future.

The impact of pesticides on water quality is
also generated through run-off. River systems are
contaminated with pesticides, resulting in the
disappearance of fish and other natural pest predator,
and the disturbance of bacterial and fungal balances.
The Environmental Impact Assessment (EIA)
projects undertaken in 1983 and 1986, however,
reported that agricultural chemicals were not a major
contributor to water pollution in Indonesia. The
reports argued that, since the government introduced
degradable pesticides such as Thiodan, Aldrin, and
Endrin in the early 1970s, only a little damage to
water quality has been reported (World Bank.
1990a).

Unfortunately, recent data on water pollution
due to pesticide residues in Java is not available.
The data from Bali, however, could be used as 2
comparison. Bali and Java islands are similar, mainly
in their soil type (both are dominated by volcanic
soil), annual average rainfall, and the irrigation
systems. The rivers in Bali and Java originate from
the volcanic soil systems, and irrigation networks
pass through volcanic sediments. In addition, Java
and Bali have almost the same level of erosion due
to their heavy rainfall and their mountainous
topography, with slopes up to 15° (Donner, 1987,
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Mickler, 1994).

Some recent research on pesticide residues in
the river system in Bali has indicated that river
systems in Bali were contaminated by pesticide
residues (cited in Mickler, 1994). The main pesticide
residues include organochlorines, organophosphate,
and carbamates. According to Indonesian regulations,
the sample results were within permissible limits. If
the contamination level was compared with the limits
of some developed countries, for example the limits
accepted by the Canadian Environmental Protection
Agency, the contamination was far more serious than
the conclusion in these reports. The allowable limits
in Indonesia for organochlorines is 0.1 mg per litre
of water, but the Canadian limit is only between
0.00003-0.0003 mg per litre (cited in Mickler, 1994).

Land Degradation

Java island is dominated by uplands (6 m to
1,000 m above sea level), and only a small part of
the island has lowlands. About 12.3 million hectares
or 97.5% of the total island is upland area, while the
rest is low land (<6 m from the sea level). Among
these almost 57% or 7,164,660 hectares are arable
land, while 20% of the total land area or 35% of the
arable land (2,505,206 hectares) is under rice
cultivation (CBS, 1992).

Many researchers argue that most of the land
degradation in Java occurred in uplands due to
inappropriate farming practices in the slopes with
inadequate soil conservation techniques (Semaoen,
1988: Adiningsih, et al., 1987). The primary
symptoms of such degradation is soil erosion, that is
the loss of top soil by many agents such as run-off
or wind. It has been found that erosion in upland
areas is more significant than in lowland areas of
Indonesia (World Bank, 1990; Semaoen, 1988). Thus
the sedimentation rate in Java’s rivers may be among
the highest in the world (Semaoen, 1988).

The characteristic of farming practices in
agricultural intensification is high intensity of soil
tillage, and extensive use of fertilizers and pesticides.
Up until 1987, many of Java and Bali’s most
intensive rice-growing areas produced three crops a
year. This means that at least thrice a year farmers
carried out land preparation, that included ploughing,
harrowing and planting. These caused the
deterioration of soil structure and soil fertility.
Robinson et al. (1994) opine that intensity of tillage
seriously influences soil structure. They argue that

an increase in tillage intensity results in decrease of
surface residue coverage. Residue acts as an absorber
during rainfall, and can decrease the kinetic energy
of raindrops before they meet the soil surface.
Residues also reduce run-off velocity since they can
alter the soil surface configuration, and in turn
decrease the amount of detached soil carried out in
the flowing water.

Tillage intensity also influences soil compaction.
Uncontrolled wheel traffic results in a uniform
compacting over the whole field, which is
characterized by high bulk density (BD) and decrease
in macroporosity. This in turn causes reduction in
water infiltration and increases run-off (Dexter, 1988
in Robinson, et al. 1994). In the agricultural
intensification programme in Java, agricultural
machines are intensively used in land preparation.
About 21,275 two-wheel tractors and 1,181 four-
wheel tractors were used in 1992 to till 4.85 million
hectares of land. Thus, the cause of soil degradation
in Java could be attributed to uncontrolled use of
agricultural machines.

The decrease in soil fertility correlates to the
loss of soil nutrients through run-off. Heavy rain in
Java, for instance, could force an increase in the
leaching of top soil. Further, repeated cultivation of
the same crop or the same variety seed could reduce
certain nutrient contents in the soil. At present the
farmers use nitrogen responsive HYV seeds and
apply excessive nitrogen for increased production.
Thus, if the ‘three crops a year’ system of cultivation
in Java continues, it would undermine the level of
nitrogen in the soil, and affect soil productivity. As
an implication the soil will be exhausted and
vulnerable to new species (Fox, 1991). This in turn
could decrease the levels of output and resistance of
the HY'V to Brown plant hopper invasion.

CONCLUSION

Since the introduction of the agricultural
intensification programme, agricultural productivity
in Java, mainly in sewah areas, has increased by
more than 250%. At the same time this programme
has resulted in some environmental damage.
Indiscriminate use of pesticides has reduced the
natural enemy of rice pests and has led to the
resurgence of the Brown plant hopper. Continuous
planting of the same HYV seeds in a single plot, as
well as double and triple cropping in a wide area,
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has provided a stable environment for the growth of
pests, and in turn has enticed the appearance of new
bio-types of insects or pathogens, and has influenced
the resistance of new rice varieties. The introduction
of new HYV seeds has endangered the indigenous
species. All these have caused disturbances in
biodiversity.

Agricultural chemicals, pesticides and fertilizers
seriously contaminate surface water. This results in
unsafe drinking water, and the loss of many aquatic
lives, such as frog, fish and insects. Cropping of the
same type of HYV seeds again and again in the
same plot of land, and ‘three times a year’ cropping
pattern result in the deterioration of soil structure
and soil fertility. Uncontrolled use of agricuitural
machines results in soil compaction that eventuates
in high bulk density and decrease in infiltration.

The agricultural intensification programme in
Java has improved rice productivity, but has resulted
in the degradation of the environment. The high rice
productivity that has been achieved cannot be
sustained, since in the long run, it would be halted
by the increasing production costs due to
environmental degradation. The Indonesian
government should undertake some immediate policy
measures to prevent these problems.

In 1987-88 the government implemented an
integrated pest management programme that
embodied a series of ecological measures to control
the spread of Brown plant hopper. There were non-
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