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PREFACE

The urge for rapid modernization and development in the Third World
is overpowering and morally undeniable. However, as the consequences of
unwise exploitation of natural resources, depletion of critical energy and
bio-genetic reservesand hazards of air, water and soil pollution become more
and more obvious to the citizens of the world, the fundamental premise
that development should be sustainable is also no longer refutable. Bringing
out the need for an essentialrelationship between development and con-
servation is one of the explicit themes of the World Conservation Strategy
(WCS) launched by IUCN in 1980. In fact over the long run, there is no
conflict between the two goals. Both concepts when expanded to their
logicalfullness complement each other. Without the other, both are severely
deficient. Development that curtails options for the future is mis-
development; conservation of poverty is an absurdity.

r

One of the action pillars of the wqs is the recommendation that each
country of the world prepare its ownNational ConservationStrategy. It entails
re-thinking the entire set of developmental objectives through the prism
of future sustainability and re-ordering goals and priorities. As such it is a
mojor policy review, which only a handful of countries have so far success-
fully accomplished.

Government of Pakistan has taken the decision to embark on the
framing of a National Conservation Strategy. For the policy review to be
successful; there are a number of pre-requisites. These include environmental
awareness among citizens and broad consensus between decision-makers
on objectives and scope as well as substantive content of a NCS. One of
the rust steps towards attaining the pre-requisites was the holding of a
National Workshop to assess the environmental problems facing the country,
current trends and desirablealternatives.

The National Workshop towards a National Conservation Strategy
was organized and held in Islamabad on 25-28 August, 1986. This document
is the report of the papers and proceedings of the 4-day workshop attended
by national experts. The purpose ofpresenting their papers anddeliberations
in the form of a book is to reach a wider audience.



Convening the national workshop was made possible by the active
support of the Minister, Housing and Works,Mr. Salim Saifullah Khan and
the committed participation of Mr. A.R Mahsud, Secretary, Ministry of
Housing and Works. The dextrous putting together of nuts and bolts for
running the workshop was largely the dedicated labour of Mr. Ayaz Ali

. Shah, Joint Secretary, and his team in the Environment and UrbanAffairs
Division. Among this team Mr. Nasir Dogar deserves especial mention. Dr.
Roger Schwass, IUCN Consultant was the brain behind the format 0/ the
Workshop and his wife Mary assisted him and the workshop team at all
levels of implementation, with charm and great purpose. Ms. Aban Marker
Kabraji, IUCN Pakistan Represenative, gave logistical support to the work-
shop and also later persuaded me to edit this book. To all these good persons
and many others who actively shared the burden, the sponsors have asked
me to convey and record their thanks.

SYED AYUB QUTUB
EDITOR
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TOWARDS A NATIONAL CONSERVA.TION STRATEGY:
AN OVERVIEW



TOWARDS A NATIONAL CONSERVATION SfRA TEGY
AN OVERVIEW.

What is a National Conservation Strategy (NCS); Why does Pakistan
need one? These are the basic questions that this overview addresses. It also
attempts to provide an illustration of the typical process the NCS for
Pakistan must follow in order to be implementable.

There is a new vision of living resource conservation in the world.
It is no longer limited to preservation of endangered or vulnerable species.
It is no longer limited to post-disaster pollution abatement techniques or
regulations limiting range stock based on rules-of-thumb. The new vision
asserts that there are conservation objectives of the same level of generalised
power and domain as economic and social objectives.

Three main objectives of livingresource conservation are:

a) to maintain essential ecological processes and life-support systems
(such as soil regeneration and protection, the recycling of nutrients, and
the cleaning of waters), on which human survival and development depend;

b) to preserve genetic diversity (the range of genetic material found in
the world's organisms), on which depend the functioning of many of the
above processes and life-support systems, the breeding programmes
necessary for the protection and improvement of cultivated plants, domesti-
cated animals and rnicro-organisms, as well as much scientific and medical
advance, technical innovation, and the security of the many industries that
use living resources; and

c) to ensure the sustainable utilization of species and eco-systems (notably
fish and other wildlife, forests and grazing lands), which support millions of
rural communities as well as major industries.

The vision has been put together in the World Conservation Strategy
(WCS)considering that:

1) The combined destructive impacts of a poor majority struggling to
stay alive and an affluent minority consuming most of the world's resources
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are undermining the very means by which all people can surviveand flourish.

2) Humanity's relationship with the biosphere (the thin covering of the
planet sustaining life) will continue to deteriorate until a new economic
order is achieved, a new environmental ethic adopted, human populations
stabilize and sustainable modes of development become the rule rather
than the exception. Among the prerequisites of sustainable development is
the conservation of livingsources.

3) Development is defined as the modification of the biosphere and the
application of human, financial, living and non-living resources to satisfy
human needs and improve the quality of human life.

4) Conservation is the management of human use of the biosphere so that
it may yield the greatest sustainable benefit to the present generation while
maintaining its potential to meet the needs and aspirations of future
generations.

Thus it would be seen that development and conservation are integrally
linked. While development aims to achieve human goals largely through the
use of the biosphere, conservation aims to achieve human goals by ensuring
that such uses can continue. It follows that conservation is a process to be
applied cross-sectorally and not a .single activity sector. Since the domain
of conservation is multisectoral, it has to do with the same kind of planning,
prioritising and programming that goes into the framing of national develop-
ment planning. The idea of making conservation planning commensurate
with the national development planning is the basis for the concept of
preparing a NCS.

The national conservation strategy should review all the goals,
objectives, plans and programmes contained in the national development.
document. It should assess these development goals through the test of
sustainability. Wherever current developmental efforts are laggingor causing
deterioration in the eco-system, the national conservation strategy should
propose re-thinking, not simply remedial measures. The NCS is therefore,
an assertion of conservationists that they should be invited to participate
in the development process early.

Given the current complexities and difficult issues facing the
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Federation of Pakistan, why does the country need yet another major set
of objectives which would undoubtedly add to the complexity of decision-
making? Not to attain international stature by joining an international
club nor to provide employment to some international experts. Certainly
not. The answer is that Pakistan has no alternative. Given the fragility of
many essential ecological processes and .life support systems; the deserti-
fication that is threatening our rangelands which comprise 60% of the
country; waterlogging and salinity that endangers our irrigated plains which
produce the bulk of o_urfood and fibre, and soil degradation that threatens
life in the mountains and continued operation of irrigation systems; the
water-borne diseases that cause 40% of deaths in our cities, leave us with no
alternati~ but to seriously embark on a national conservation strategy.
If we do not we will doom our children to poverty and unimaginable misery.._' -'

Experts in Pakistan met in a workshop in August, 1986. They came
out with an impressive consenus in support of framing a national conser-
vation strategy. Their consensus findings are reproduced below :-

1) That Pakistan's conservation and environmental problems are serious
and growing;

2) that in view of the rapid foreseen growth in Pakistan's population in
the next decades, these problems could grow dramaticany worse in
a short period of time;

3) that current responses on the part of Government and the private
sector, while recently more encouraging, are inadequate to stabilize
or reverse current trends in environmental degradation and resource
depletion;

that Pakistan's resource and environmental issues are intimately tied
to its development pattern, whether caused by development activity
that is environmentally unsound or difficult of solution because of
considerations Iinked with development concerns;

4)

5) that the solution to resource and environmental problems must be
closely linked, by changing Pakistan's approach to development,
principally through building conservation into the planning and
implementation of development;
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6) that priorities in this respect include building of awareness, creative
institutional adaptation within government, strengthening of non-
govenmental groups, particularly at the community level, and
adoption of 'sustainabil.ity' criteria in decisions relating to the use
of national resources; and

7) that the solution of Pakistan's resource and enviro!lIllent problems
requires a broad-based, coordinated approach involving all sectors
of Government whose decisions affect resource use and environmental
quality, both at the Federal and Provincial levels, as well as concerned
sectors of the private sector;

8) that the National Conservation Strategy approach offers a framework
for the analysis of the resource demands of development and their
implications, for an assessment of the impacts of one sector's demand
for resources on another sector, and as a benchmark for consensus-
building on sustainable development in Pakistan;

9) that the momentum and interest generated through the NCS Workshop
should find continuing expression by moving ahead with the process
of analysis and priority-setting and through formulation of realistic,
achievable action proposals;

10) that therefore early consideration should be given to the shape and
programme against which the NCS process will continue.

Framing of the NCS must be a process that results in action, rather than
the issue of a document that results in words and further entails production
of more words. Given this necessity of taking along the Government and the
people of Pakistan, what should be the shape and format of the N<;S process?

We have to consider that Pakistan is a Federation in which ecology and
enviro-nmental issues are on the concurrent list in the Constitution. Pakistan
is a large country with many diverse ecosystems and diverse environmental
problems. Government of Pakistan is organised into sectoral departments,
many of which are responsible for one or other element impinging on
conservation concerns. Government itself cannot do everything towards
achievement of sustainable development. Much of the responsibility must
devolve on non-government organisations and local communities. These
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must be co-opted into the process.

The following things appear essential for a successful NCS process:

1. Creation of a Steering Committee comprising the highest level of
decision-makers in the country concerned with the environment, in
order that the decisions taken have the necessary authority and force

for implementation.

2. Creation of a small Secretariat linked to the decision-making
Steering Committee. The mdependence of this Secretariat from the
sectoral departments of the Government is necessary for it to play the
roie of an adjudicator between sectoral interests.

3. Preparation of sectoral papers by the best experts in the country clearly
bringing out environmental problems and issues. .

4. Taking the draft NCS Report on the road and obtaining field responses
from the ultimate beneficiaries, the people; who are also simultaneously
the most knowledgeable about local environmental implications·.
Feedb~ck from the people and the local communities will lead to a more
realistic strategy. Taking the draft to the people is also necessary for
increasing public awareness of environmental concerns, essential to
securing implementability.

5. Wide dissemination of the accepted policy is the final prerequisite so .
that local countervailing forces are created which insist that Government
live upto the environmental standards accepted by it.
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BACKGROUNDTO THE WORKSHOP

In 1984, initial discussions took place between the International
Union For The Conservation Of Nature (lUCN) and a number of departments
of government and non-governmental organizations (NGOs) in Pakistan
with respect to the development of a National Conservation Strategy. A
prospectus was prepared by IUCN and submitted to the Canadian
International Development Agency (CIDA) of the Canadian Government for
funding. Agreement was reached and the project proceeded early in 1986.
The first phase. of the project involved an extensive series of interviews
with government officials, experts, leaders of NGOs, university professors
and others to determine the present situation with respect to conservation
in Pakistan, the probable trends for the future and to attempt to establish
the outlines for a Conservation Strategy for the country. The work was
completed by Dr. Rodger Schwass, in March and April, 1986, with the
support and assistance of the IUCN office in Pakistan. This work culminated
in a report entitled "Conservation Strategy For Sustainable Development
in Pakistan: SOme Key Issues" which was produced in June, 1986. The
Report was received by a~Steering Committee consisting of twelve senior
experts in various aspects of conservation and development and chaired by
Mr. Ayaz A1iShah, Joint Secretary, Environment and Urban Affairs Division,
Ministry of Housingand Works.

This Committee also commissioned thirteen papers on various aspects
of conservation and development by experts in Pakistan. These papers were
prepared during the period June to August, 1986. Alongwith the keynote
report of Dr. Schwass and a global overview by Professor J.K. Rennie, they
comprise the substantive content of this book.

. --
It was intended that all of the above papers would be circulated to

participants before the Workshop but this proved to be impossible. However,
some of them were received in advance of the Workshop and the others
were provided during the event itself. The Workshop was opened on August
2S to 28, 1986 by Mr. Salim Saifullah Khan, Minis~er,Ministry of Housing
and Worksand Mr. Rahim Mahsud, Secretary of the Ministry.

ORGANIZATION OF 11IE WORKSHOP

The Workshop ~ a modified version of the "Search Conference"
method and invol'fed on the first day the presentation of the thirteen papers
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contained in this book. On the second day, the group reviewed the present
situation with respect to conservation and development in Pakistan and
projected trends to the year 2000. After reviewing this information, the
participants attempted to develop conservation goals for the year 2000
and in plenary session debated them and drew together a comprehensive list.

On the third day, the groups reviewed the constraints and obstacles
which prevent the achievement of the goals defined on the second day.
After consensus was reached on these in plenary, the groups spent the third
day finding ways and means to deal with the constraints and obstacles. The
summary, developed in plenary, provided the groundwork for the final
plenary session on the fourth day which addressed itself toa list of action
steps which might be taken.

This report of proceedings attempts to summarize the wide-ranging
group discussions and the plenary discussions which followed.

THE SITUA nON AND UKELY lRENDS TO THE YEAR 2000

Industrial and Agricultural Production Per Capita

Pakistan's population is now about 100 million with a net growth
rate of 3% per year. If present trends continue, it will reach 150 million by
the year 2000 and 280 million by 2025. Karachi will be one of the world's
largest cities by the year 2000. Pakistan has enjoyed fairly rapid economic
growth and the present per capita income of U.S. $ 392 per year places it~
the top rank of low-income countries. If present rates of growth can be
sustaibed, 5% to 6.5% per annum, per capita incomes could reach the $600 -
$700 range by the year 2000.

Pakistan has enjoyed rapid industrial growth and it seems likely to
continue so long as it is solidly based on natural resources and skills available
to Pakistan.

Agriculture has developed rapidly and Pakistan is now self-sufficient
in wheat production and has become the world's largest exporter of cotton.
However, the proportion of GNP attributed to agriculture has fallen from
58% to less than 30% as a result of rapid industrial growth.
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It appears likely that agricultural output can be increased still more as
yields remain low compared to -areas with similar climate elsewhere in the
world. However, drainage must be improved along with new methods to
reduce the build-up of salt and soda in the soil.

The Rapid Use Of Renewable Resources

The groups concluded that rapid environmental degradation has taken
place in Pakistan in the past fifteen or twenty years as development lias
proceeded and population has grown. Mountain forests have been cut, permit-
ting water courses to erode valuable land, carrying the soil into the headponds
above darns. Pakistan has roughly 100 million grazing animals and the
numbers increase by 1.4 million head per year, Continued overgrazing of
Pakistan's rangelands and parts of its forested areas has reduced the forest
cover and allows heavy rains to run rapidly over the soil, carrying boulders
and earth into canals and storage areas. As the flow of the Indus is brought
under control for agricultural purposes and for urban use, fresh water
becomes scarce at the mouth to fertilize the mangrove forests along the
coast or the shoreline areas where crustaceans and fish spawn. Extensive
use of tubewells has drawn down the water table and tubewell water has
become increasingly saline. Although yields of wheat, cotton and cane have
almost doubled in the past ten years; increasing soil salinity is beginning to
reduce production despite heavy applications of fertilizers and pesticides
and the use of new seed varieties. Waterlogging near canals is widespread
and saline and waterlogged soils occupy a growing proportion of the produc-
tive foodlands in Pakistan.

The increase in population coupled with the shrinking forest cover
has led· to a situation where half the species of wildlife known to live in
Pakistan are now considered to be endangered or have become extinct.
While new parks and protected areas have been developed, heavy hunting
pressure will lead to the extinction of additional species unless measures
are taken. Several species of fish and marine mammals in the Indus river are
threatened by low flows at the mouth and by barrages and dams upstream.

Pakistan has a rich marine fishery but so far has not provided modem
facilities for efficient harvesting and processing. Fishing fleets from many
countries are over-flshing the two hundred mile limit offshore and Pakistan
lacks the necessary personnel and equipment for policing this area.
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Pakistan is blessed with an extremely diversified natural habitat with
a broad range of plants and animals, providing a diversified gene pool which
is valuable for modern plant and animal breeding. The varied wildlife resource
is also the basis for tourism and hunting and natural herbs, spices and dyes
are derived from many plants. Many of these species are now threatened
as the rangelands become degraded by over-grazing and by the effects of large
numbers of refugees who have brought their cattle, camels and goats to
Pakistan.

Lack of Sew. ADd Toxic Waste Treatment, RecycliDg And Disposal

The problem of sewage and toxic wastes from Pakistan's largest cities
will increase as they double in size between now and the year 2000. Karachi
will have -i5 million people by the year 2000 and perhaps 30 million by the
year 2025. In large areas of Karachi, there is no sewage system and special
projects have been launched to assist local people to dig their own sewers.
These sewers lead directly to the river and inlet system and raw sewage is
poured into these canals. Water supplies are obtained from fresh water
aquifers inland and are increasingly loaded with toxic chemicals. Sludges
in the Karachi harbour now contain very high percentages of lead and zinc,
both harmful to human life. Similar conditions exist in Lahore and other
cities in Pakistan where industrial wastes have neither been monitored nor
recycled. Pakistan may also be receiving wastes from India through the river
water system.

EnellY SuppHes Uncertain

As a result of rapid industrial growth, electricity demand has grown
by 12% per annum since 1976. The Water and Power Development
AuthOrity (WAPDA) now generates 4300 megawatts of power at peak periods
but potential demand peaks at 5500 megawatts. Power rates are relatively
low and have not been mcreased sufficiently 10 cover costs, power losses
are large reflecting· substantial theft and the system is seriously under-
funded. Luge projects such as the Lakra coal-fired generating station and the
Kalabash hydroelectric project on the Indus river will have serious environ-
mental and social impacts· and have not yet been approved for construction.

OYerall energy demand has been increasing in step with population
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growth. Firewood still accounts for 50% of energy requirements, fossil
fuels 13% arid cow dung and agricultural residues 37%. To meet: current
firewood needs of 16 million cubic metres requires annual intrusion into
forest reserves. Demand is expected to double to 32 million cubic metres
by the year 2000 and a national programme of tree planting will be required
if this demand is to be met without the destruction of existing forest reserves.

Exploration continues for hydrocarbons and the gas fields discovered
so far will supply Pakistan's growth for about the next fifteen years.

Population Growing Very Rapidly

The population of Pakistan in 1947, at the time of Independence,
was 32.5 million people. Life expectancy was around 37 years of age and
infant mortality was well over 150 per 1000 live births. Since that time
infant mortality has been brought down to 120 per 1000 live births and life
expectancy has been increased to 53 years of age for men and 49 for women.
Each woman has 6.1 live births and the result is a population growth rate of
3.1 % per year. If this rate of growth remains unchanged, the population
will reach about 150 million by the year 2000 and 280 million by the year
2025. Not only will such a large population place great stress on the natural
resources of Pakistan but it will be extremely difficult for the adult members
of the population to educate, house, feed and provide health care for such a
large number of dependents. Even if growth rates are 5% or 6% per annum,
the growth in population of 3.1 percent will make it very difficult for per
capita fixed capital formation to rise. It seems likely that the quality of life in
both rural and urban areas will be reduced by overcrowding and poor services.

Human Resources Underdeveloped

The groups expressed deep concern about the very low level of
education available, especially to women, and the need for greatly expanded
education and health services in rural areas. Very low literacy rates in rural
areas and the general lack of adequate primary and secondary educational
facilities are a major cause of rural under-employment. There is an almost
complete lack of adult education opportunities in all parts of the country
and except in the larger urban centres, technical education is not generally
-avlillaofe.-WhiIe health servicea.are available for the well-to-doin the cities,
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they are almost non-existent in rural areas, despite the existence of sizeable
numbers of unemployed doctors. Members of the group expressed the need
for para-medical and nursing training if Pakistan's health care needs are to
be met by the year 2000.

Conservation Of Resources Not Taught In Schools/Not Generally Available
In The Media

The group expressed deep concern that very little awareness of the
natural environment has been built into the curriculum of primary and
secondary schools in Pakistan. Most science courses focus on laboratory
work and fail to bring students into contact with the natural environment.
A recent workshop on environmental education in the primary school system
has led to the development of curricula and these should be made broadly
available in both the primary and secondary schools of Pakistan. In addition,
institutes for environmental education are needed at the university level.

As a result of publicity concerning a number of endangered species,
the media have recently become aware of the threatened natural environment.
Media coverage could be quite important in generating national awareness
of environmental issues and promoting the development of both national
solutions and local projects.

The Absence Of Local Action

There was extensive discussion of the need for mechanisms for action
at the local level. There are very few non-governmental organizations in
Pakistan which function effectively at the local level. Local government
organizations have been disrupted several times since Independence by
changes in the. approach of the central government. As a consequence, rural.
development efforts are weak and uncertain. It is essential that Pakistan
develop stable, consistent and strong local government organizations and
a social infrastructure at the local level which can help to support the efforts
of young people and women in particular.

Inadequate Research On Environmental Matters

It is essential that accurate information be available on the existing

17

stock of resources and their rate of depletion and on the extent and type
of pollution of all kinds. A number of-important institutions have been
developed recently for monitoring water and air quality and the output
of toxic wastes to the environment. These agencies require all possible
s~pport and should be assisted to co-ordinate their research methods and

. the information they generate in ways which make the data accessible not
only to researchers but also to the media. It may be necessary to bring this
material together in some form in the next Five-Year Plan and, perhaps,
to publish an Annual State of the Environment Report For Pakistan.

A similar situation exists with respect to the depletion of resources
such as forest, soils and. water. It is difficult to get accurate information
about the areas of land affected by salinity and soda, the extent of water-
logged soils, the rate of over-cutting of forests and the reduction in river
flows. The group was concerned that this information is not publicly avail-
able in a form which can easily be used for making public policy and for
assisting people to make decisions about actions they need to take at the
local level.

Lack Of Legislation

The groups discussed the proposed Environment Act and expressed
concern that it is too narrow, since it focuses primarily on Environmental
Impact Assessment. Legislation should not only cover matters of water
quality, air and water pollution and toxic waste disposal but should also
deal with preservation and replacement of natural resources as a foundation
for the growth of the country.

Poor Coordination ADdLow Efficiency In AgenciesResponsible For
Environmental Management

There was a concern that the matter of environmental management
and waste disposal does not have a high profile in the federal, provincial
or local levels of government. A separate ministry might be established
for environmental issues while resource management should be a clear
responsibility of such departments as livestock. Agriculture, Forestry,
Fisheries, etc. There has been poor co-ordination among-these departments
and it was suggested that some means should be found to bring them together
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for a discussion about objectives so their plans can be properly co-ordinated
and organized.

As a result of these discussions, it might be possible to develop a
National Conservation Strategy for Pakistan followed by the introduction of
land-use regulation in both rural and urban areas. After discussion, it might
also be possible to introduce new extension departments of government
which could co-ordinate local activities in agriculture, forestry, etc.

The groups also reviewed the success of such projects as A.K.R.S.P.
in the mountains around Gilgit and the Orangi Project in Karachi, both of
which involvelocal people in programmes which solve their own development
problems, These pilot projects were commended by the groups and many.
suggestions were made as to ways and means by which government services
could support and assist them to accomplish their local objectives. There
was a general feeling that projects like these may be examples of the means
by which a more satisfying level of living can be achieved by the year 2000
in Pakistan.

CONSERVATIONGOALS TO Tilt: YEAR 2000

The groups spent severalhours developinggoals for sustainable develop-
ment to the year 2000. From this emerged a large number of goals and
objectives which we have attempted to cluster into eleven main objectives.
The first four of these relate to the balance between nature and industry.
The next four deal with the human and community resource and the final
three deal with research, legislation and co-ordination among the various
stakeholders in environmental management.

1. Increase industrial and agricultural production on a sustainable basis
to meet the needs of a growingpopulation and for export.

2. Conserve and develop renewable resources - water land forests
fisheries, rangeland, mountain areas and wildlife in ~ays w'hich will
lead to sustainability.

3. Recycle or treat all wastes including sewageand toxic wastes.

19

4. Increase energy supplies with emphasis on renewable, alternative
and small-scaleforms of energy.

5. Reduce the rate of growth of the population; reduce the level of
fertility and infant and child mortality.

6. Promote human resource development including health, education and
skills with. the objective of universal .education and training by the
year 2000.

J.. .Increase the awareness of .conservation and development issues among
the general public'using education and the media.

8. Promote greater participation in sustainable development by -Iocal
communities and NGOsanddevelop a two-way flow of communication
between government and local institutions,

9. Strengthen the research and data base for conservation and develop-
ment initiatives.

10. Introduce broad legislation to control pollution and toxic substances
and for resource protection and management.

11. Improve the efficiency and co-ordination of agencies responsible for
environmental management.

RECOMMENDATIONSFOR ACTION

A tremendous variety of action recommendations was produced by the
Workshop and these have been grouped under the eleven goals which were
established in the previous session.

Increase Both Industrial Production And Agricultural Output On A
Sustainable Basis

The forecast of a population of between 140 and 160 million by the
year 2000 requires that industrial and food production be increased by
at least 50%to maintain present levels of individual consumption, If increases



20

in personal welfare are to be achieved at a satisfactory level of 3% or 4%
per annum, both industrial and food output must be trebled by the year
2000. There is general agreement that this could be accomplished on a
sustainable basis provided a number of important steps are taken.

On the industrial side, industry should be encouraged and assisted
to introduce new and cleaner technology which will make more efficient
use of raw materials and which will recycle wastes. Safe techniques for waste
disposal must be adapted from technologies available in other countries
and industry should be required to adopt them. A facility for disposal of
toxic industrial wastes should be built.

Much of the industrial production of Pakistan is based on the products
of the natural environment including forests, agricultural products such as
cotton, wool, hides and meat and agricultural residues. Industry should be
encouraged to develop more efficient methods of processing all natural

.products to avoid waste and to ensure the production of the highest quality
products.

With respect to the food industry, it was felt that output could be
doubled or even trebled. The marine resource can be fully utilized on a
sustainable basis if major investments are made in an expanded fishery,
with improved harbours and processing facilities, better quality control,
and improved training for ftshermen. Agricultural output can be substantially
improved by creating closer links between research and extension, empha-
sizing soil and water management, introducing improved training and short
courses for farmers, creating farmers' associations, youth associations,
women's clubs for gardening and food preservation and a wide variety of
programmes to promote literacy among rural people. It was felt that these
programmes, coupled with incentives for farmers, would result in better land
use and higher output on a sustainable basis.

ConserveAnd Develop Renewable Resources - Land, Water,
Forests, Fisheries, Rangeland, WildlifeAnd Mountain Areas

The Conference confirmed the gloomy conclusions of the papers
presented by the experts which showed that the natural environment is
deteriorating in Pakistan and that resources are being depleted. The Work-
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shop members believe that the goal of conservation can be achieved if a wide
range of action steps are undertaken by all relevant departments of govern-
ment. As discussed later, similar Workshops should be developed at the
provincia1levelto create provincial and district Action Plans.

Land

A national land-use plan is required, with regulations governing the
use of land and providing for local zoning. Rural communities must be
assisted to manage communally-owned lands more efficiently and produc-
tively if their outputs are to be made sustainable. The village and moha~~-
level should be involved in planning and implementing land-use regulations.
Reforestation, horticulture (instead of grain-farming), reduced livestock
density together with breed improvement, improved range management
and the closingoflarge areas to goats will be required measures.

Large areas of land are now subject to waterlogging and salinity and
these problems are spreading. Special measures will include improved
drainage, 'the introduction of salt-tolerant grasses and trees and the
development of crop rotations designed to cleanse salt or soda-filled soils
so other crops may be grown.

Water

a) Potable Water

The national goal of clean water- supplies to all homes by the year
2000 should be established and every means possible focussed on its achieve-
ment. Regulations are required to protect all water bodies including rivers,
lakes and wetlands from pollution to ensure that they are available for
human water supply. Water quality monitoring stations should be established
across the country with heavy penalties for polluters-Latrine systems should
be introduced in all homes as rapidly as possible and urban systems of sewage
disposal should be established. The 1983 Environmental Ordinance should be
implemented immediately and enforcement agencies established. Realistic
environmental standards should be established and enforced. Monitoring
stations should be set up to measure water .quality and data should be
availableto the public. Polluters should pay to clean up their pollution.

lIATlOHAl LIBRARY OF P.M\.ISTU
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b) Irrigation Water

A national programme of check dams, terraces on slopes and other water
management techniques should be introduced at the village level to enhance
and regulate water use through scientific management of catchment areas
for sustainable power generation and irrigation.

Forests

A national effort to reforest available lands should be undertaken,
especially in watershed areas- which are threatened with severe flooding
and erosion problems. New lands should be assigned for irrigated forest
development. Private forest rights should be bought out by government.
Private land owners should be encouraged and trained to use their lands
for the creation of more productive forests. Cottage industries using wood
should be established; handicrafts provide employment in areas where forests
can be developed on a sustainable basis. The research system already in
place should be supported and research into more' efficient use of trees .
should be undertaken. Better training should be provided for local foresters
and support should be given to "grassroots" institutions at the village level
to encourage local people to plant and care for trees. A National Forest
Policy should be formulated and brought into effect as soon as possible and
should establish model projects for conservation in each province,

Fisheries

It was estimated that the annual fish catch should be increased by
at least 50% on a sustainable basis. Shrimp may be overfished in some areas,
but the fln fishery is underutilized. Greatly increased output of lobster,
crab, oyster, mussels, clams and sardines should also be sustained. Fishermen
require more training in modem handling techniques and investments must
be made in improved processing and freezing facilities. The market for fresh
fish should be developed. Quality control should be tightened and greater
support given to marine research, especially in underdeveloped areas such as
the Baluchistan coast.

Rangeland

The rangelands of Pakistan support about 100 million head of live-
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stock whose numbers increase by 1.4 million each year. The result is severe
overgrazing and very low output of milk and ~eat per head, while lower
output of fodder and desertification is the impact on the environment. The
Conference made many recommendations to develop sustainable rangeland
of higher productivity in Pakistan including the introduction of scientific
management of rangelands; the introduction of higher yielding grass
varieties; the imposition of land-use' regulation; tree planting on well-watered
sites; upgraded livestock through artificial insemination, extension and farm
group 'programmes; the establishment of feedlots to fatten livestock at central
locations adjacent to rangeland; the use of crop residues in more efficient
ways; improvements in animal health programmes; reduction of livestock
numbers; improved links between research and extension to get new
information to farmers and herdsmen; the introduction of a Rangeland
Development Authority to co-ordinate a broad range of new programmes for
the sustainable development of Pakistan's rangeland.

Wildlife

Half of Pakistan's indigenous wildlife species are either threatened or
extinct. The network of parks and wildlife reserves should be expanded and
policed more effectively and broad national programmes of public }~formation
concerning wildlife should be developed. The media should be used to
encourage residents of Pakistan to cherish and protect wildlife resources.
Private nature reserves should be encouraged and private wildlife breeding
centres established. Areas of priority research should be identified. Wet-
lands and threatened habitats should be identified, mapped and protected.

Energy

Pakistan's fossil fuel reserves are not extensive arid more exploration
is required to' find additional reserves. Future power requirements, on an
environmentally sound basis, can be met through hydel and nuclear power
stations. Priority should be given to rural energy requirements. Research
should be conducted into the development of small-scale energy technology

avallable to-rural areas.

Mountllin Areas

Mountain areas are a special case in Pakistan because of their great
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variability in terms of both natural and human resources. Education and
public service levels are extremely low. Forest areas are being rapidly de-
nuded as population increases and water flows from the region are
becoming more erratic as a result of deforestation. The recommendations
of the Workshop included intense efforts to continue and expand community
development work now going on in mountain regions to encourage local
people to reforest, irrigate and improve their food production efficiency
and the expansion of water flow monitoring efforts to assist in the
management of the Indus system.

Recycle And Treat All Wastes,Human Sewage,Industrial WastesAnd
Toxic Chemicals

The Workshop recommended that the 1983 Environmental Protection
Ordinance be implemented as rapidly as possible with the establislunent
of an enforcement agency and suitable regulations. Realistic envirorunental
standards should be established and mechanisms should be set up to monitor,
collect and make availablealldata on the pollution for public use. Appropriate
incentives and penalties for pollution abatement should be· established.
Environmental data should be collected by all departments but kept at a
single central agency. Facilities should be established for safe recycling and
disposal of toxic substances. Pesticides and chemicals now banned in the
originating country should be banned in Pakistan. Contingency plans. should
be formulated to deal with catastrophes.

Increase Energy Supplies With Emphasis On Renewable Sources
Including Small-ScaleAnd Local Sources.

To double or even treble Pakistan's industrial and agricuhural output
by the year 2000 Will require enormous inputs of additional energy, especially
in rural areas which may rely more on electricity by that time. The fossil
fuel resource base is relatively undeveloped and should be explored and
developed over the next 15 years. Hydel and nuclear power should be
developed on an environmentally sound basis and renewable energy research
should be undertaken to develop solar and wind energy systems for rural
areas. Biogas plants have not been fully satisfactory but research should
continue and solar cookers should be subsidized to save dung, biomass and
trees and to replace part of enormous requirements for wood for cooking in
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rural areas. Coal briquettes may also have potential.

Reduce The Rate Of Population Growth - Reduce Fertility And Infant
Mortality.

The Conference concluded that rapid population growth is causing
major envirorunental damage - over-grazing, desertification, deforestation
and loss of wildlife - and is creating the conditions necessary for rapid
soil erosion. Recommendations included widespread dissemination of
personal and community-hygiene instruction and materials to lower infant
mortality; saturation media coverage to encourage people to take the
necessary steps to reduce infant mortality; emphasis on female adult
education and the creation of jobs for women; encouragement of later
marriage for women; the creation of stronger rural infrastructure and
amenities to reduce the pace of movement from rural to urban areas; the
introduction of primary and preventive health care at the local level
through community health workers and underemployed young doctors;
popularize nursing as a profession for girls; increase female literacy in all
possible ways; teach simple chlorination and filtration methods to women
until clean water can be provided through local organizations; train
paramedics for work in rural areas; establish a centre for medical technology;
establish local health committees at the village level to organize health
services; and use the national media - radio, television and newspapers -
to support efforts in community development, village health programmes,
literacy and adult education.

Promote Human Resource Development - Health, Education, Skills -
WithThe Goal Of Universal Education And Training

The Conference felt that the lack of human resource development
programmes isa serious impediment to progress in community development
and it will require strong rural leaders and institutions before these pro-
grammes can proceed in a sustainable way. One group said "the greater the
income disparity, the greater the spoilation of the environment because both
the very rich and the very poor cause exploitation and damage. Therefore,
reducing income disparities would help to save the . environment."

As will be noticed, this theme pervades many of the other points
and many of the recommendations included elsewhere support acitivities
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in the area of human resource development. The Workshop stressed, in
particular, the lack of conservation awareness and an environmental
programme in Pakistan and suggested that this should be a priority in the near
future.

Increase Public Awareness of Conservation And Development Issues
Through Education And The MassMedia

Enviromental education programmes in primary schD?~sha~e been
developed in the past few months following a workshop in April, 1986
on environmental education in the school system. The Workshop commended
this effort and suggested that it should be expanded to include education
at the secondary level and in universities. Departments or Institutes of
Environmental Studies.should be established at the university level supported
by linkages to programmes of Environmental Studies in other countries and
supported by international development programmes. Curricula could be
quickly established in this way. These can help to act as catalysts for
environmental training. For example, short courses could be launched for
practitioners, regulators and consultants who will need to undertake the
environmental impact assessments required under new legislation. Local
councillors should. be trained in concepts of environmental management and
conservation. The consultation process between federal, provincial and
local levels of government should be improved. The mass media should be
used to create pollution consciousness and broad knowledge of population
and hygiene issues. Basic concepts of ecological management should be
introduced at all levels.

GiVeLocal Communities And NGOs A Greater Role In Conservation
And Sustainable Development

Local Communities

There was a strong consensus at the Workshop that local communities
and NGOs could greatly extend the reach of the government and expand the
resources available for conservation and sustainable development if taken
into full partnership with the Government of Pakistan at an early stage.
It was recommended that biradarles and tribal organizations be provided
with positive objectives and targets and rewarded when local facilities are
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created for health care and environmental management. All citizens should
be admitted to such facilities.

Local government should be energized at the union council level to
take local conservation initiatives across clan and class lines and involving
wildlife, livestock quality improvement, reforestation and aquaculture.
Local councillors should be trained in conservation and resource management
and should be encouraged to support local efforts in environmental
improvement, including tree planting and maintenance, moga .straightening,
improvements to market roads and so on.

Development agencies should be required to work with local
community associations and councils. Local communities should have a
facilitating agency or individual -to channel development finances and
proje-cts to them. Government should commit itself to the continuity of
successful participatory community development programmes. _Peopleat the
community level should be involved in all activities facilitated by literacy,
radio and television. This will require the formation of organizations for
farmers, women and young people.

Non-Government Organizations (NGOs)

Non-governmental organizations (NGOs) are a powerful influence in
all countries for resource management. Farmers can be assisted to organize
livestock associations, breed improvement groups and dairy co-operatives
to increase productivity, reduce costs and improve the breed. Community
health programs can be set up to undertake local improvements, ~ovide
clean water and chlorinate water which has not yet been cleaned. Linkages
to i~ternational NGOs can provide information and support at low cost -
consulting assistance on demand. It was recommended that some kind of

.national conservation council or society be established to link interested
conservationists and to be a watchdog for conservation efforts in Pakistan.

.India's semi-annual State of the Environment Report which is produced by
NGOs was used as an example. It will be necessary to establish a centre of
information dissemination to NGOs.

Strengthen The Research And Data Base For Sustainable Development.

The Workshop felt that it should be possible to develop a far more
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complete data base on land use, forestry and fisheries resources and activities,
wildlife, range and domestic animal stocks, waste disposal, water quality,
etc. A national environmental data centre is needed in the Ministry of
Environment and some kind of annual state of the environment report is
urgently required. Improved co-ordination of environmental research should
be undertaken and resource scientists should be encouraged to remain in
Pakistan or return from abroad to strengthen the research capacity of the
country. Special inducement allowances may be necessary to keep scientists
in Baluchistan and mountain areas. Research information should be made
more widely available. Specific research initiatives are covered elsewhere
in this summary.

Introduce Brood LegislationAnd Modem ManagementSystems For
Pollution Abatement And Resource Protection And Management.

Pollution Abatement

Federal environmental legislation should be introduced immediately
with regulations to effect broad powers of control (broader than indicated
in the 1983 Ordinance). Environmental impact assessment should be required
for all projects. Quantitative standards should be established for control of
industrial pollution. Controls are required on pesticides, air, water and noise
pollution. Monitoring stations should be established across the country and
all departments of government should be required to collaborate with the
environmental protection agency.

Resource Protection andM~ement

It was felt that existing resource protection and management legislation
is inadequate and that policing activities are not sufficient to protect
resources. What is required is a change of attitude on the part of residents of
Pakistan and this should be attempted by use of the mass media. Programmes
on forestry, wildlife arid agriculture should be provided throughout the
country by public broadcast facilities to encourage.Pakistanis to take pride
in their natural environment. A review of existing legislation should be
undertaken and then new laws and regulations should be formulated and
brought into power. These include:

a national land-use plan, supported by zoning and regulation.
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a new national forest.policy.
a mangrove forest protection policy and regulations.
a comprehensive fisheries policy and regulation to support it.
national range development legislation.
national legislation on toxic chemicals, pesticides, drugs, etc.
a national human settlements policy to establish urban land-use
standards and guidelines to assist in the development of housing,
sewerageand water supply programme.
several national research centres should be established including
a national wildlife research and training centre and a national
gene bank for flora and fauna.

Improve The Efflciency Of AgenciesResponsible For Environmental
Management and Improve Both Communication And The Degree Of
Cooperation Among Them.

The Workshop recommended that similar workshops should be held at
the provincial level to engender awareness of the need for conservation
alongwith development. Not only should responsible public officials at
provincial, district and community levels be invited, but invitations should
also be issued to leaders of NGOs, media and major businesses. The Action
Plan from these workshops should include recommendations relating to
efficiency, co-ordination and communications.
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ON THE MEANINGS OF CONSERVATION

In this presentation I make no claim to be objective, so let me begin on
a personal and historical note. Growing up in Africa in the 1950s, I recall
clearly what conservation meant. It was something the colonial civil service
imposed on an uncomprehending and increasingly uncooperative rural popu-
lation. Two decades before, the farmers of the American midwest had so
overexploited their land that they had created the famous v'Dust-Bowl"
of the 1930s. Washington congressmen discussed the desertification of their
country in an atmosphere brown with clouds of topsoil particles blown
from a thousand miles away. The tragedy received world-wide' attention,
and the British Colonial Service learned the lessons quickly. Seeing the
beginnings of the same process in their African territories, they began passing
and enforcing conservation legislation. First, game laws, then destocking.
There were too many cattle, they said. Quotas for each area were imposed,
based on a carrying-capacity rule-of-thumb. Excess cattle were forcibly
sold at rock-bottom prices. Ecological surveys were carried out in the late
1930s, to determine the best natural potential of each part of the country.
Then they began regulating cultivation practices. Contour ridging for maize.
No lopping of trees to burn the branches for ash, a traditional method of
fertilization. Forest reserves were demarcated. Game reserves were set up.
People who had lived or hunted in those areas since time immemorial were
evicted, lost their hunting and collecting rights, in order to preserve for rich
white tourists the game which previous generations of white hunters had
almost shot out. Local populations had already lost their rights to hunt
game on land taken by white settler farmers. And where such policies them-
selves upset the ecological balance-as they not. infrequently did-the farmer
who lost his crops to a marauding elephant or hippo was forbidden to kill
the offending animal himself, but had to persuade the district officer to
do it for himl ,

The more eloquent of the Africans pointed out, with increasing bitter-
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ness that th_ese problems had been unknown before colonial rule. The whites
had take~ their land, they said, forcing Africans onto increasingly crowded
reserves, into conditions where their traditional agricultural practices had
no~ ~ecome ecologically unsound. Bolstering the opposition were three
obJe~:lVe facts-the ecological and economic rationality and sustainability of
tradltl.onal farming practices, the very real labour constraints against the
adoption of ~he new ways, and the environmental and ecological irrationality
and des~ructIveness of colonial policies, quite apart from any questions of
economic or political.justice.2

The iss.ue of conservation in colonial societies which comprised most of
the ~evelopmg world-was thus inextricably entangled with fundamental
questions of expropriation and rights of access to natural resources. It was
part of the dual economy which subsidized and supported the white farmer':
and the enclave, while penalizing the black. And, in country after country
the unpopularity of agricultural and conservation legislation fed the ound-
swell of rural opposition that was, a critical component in the endi f
colonial rule.' mg 0

. With political independence from the 1960s, the issues changed.Conser-
vation was dethroned, and development ruled. Now we were masters in our
~wn h~us:e'. The elitist concept o~cb~ser:ation was gone. We would develop by
mdustnallzmg.The legal and institutional barriers to urban immigration
were breache~. Towns filled to overflowing. Conservation? An alien, outmoded
concept, the Ideology of the privileged. Farmers were urged to produce more
food and cash crops, with little thought givento sustainability.

This debate was replicated at the international level at the beginning of
the 1970s. Wh~t was seen by one side as the developing countries' problem of
poor conservation policies and overpopulation, was seen by the other as a
problem of the, inequitable distribution of access to and utilization of
resources. When the industrialized countries endorsed, at the United N ti
the p al f h ' a Ions,

ropos or t e UN Conference on the Human Environment (Stockh lm
!972\ developing countries argued that it was a bit odd for countries w~h

ad already industrialized, and had largely destroyed their own ildlif
for~sts, rivers and quality of air in the process, to preach their ne:-foun~
environmental concerns to countries which were just embarking on th
~rocess. It required a great deal of active diplomacy to ensure that develo;
mg countries' concerns were fully represented at the Stockholm conference,
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so that the idea of environmental protection emerged as a shared concern and
not a Western [mposition ". Stockholm followed shortly after the launching
of one durable UN' initiative on the environment, Unesco s 'International
Programme on Man and the Biosphere (MAB) (1971), which has produced
an immense quantity of high-quality scientific Uterature, and was followed
by a second, the creation of the United Nations Environment Programme
(UNEP), which was given the task of implementing the Stockholm Action

Plan.

Such considerations apart, it was clear that the content of the term con-
servation had to be expanded. Conservation of species-particularly large
mammals, such as the rhinoceros, tiger, snow leopard or panda-might be good
fund-raising and publicity exercises, but clearly depended on preservation of,
sufficient habitat. And the world's protected area network was clearly
insufficient to the challenge of conse~vati6n of species or habitats on
a global scale. Conservation would continue to a defensive, rearguard

'action, protesting against destructive development projects, and at best,
securing modifications or delays. A change was needed in the concept, of
conservation which would allow conservationists to convey their concerns
in such a way that they would be listened to by planners, developers,
administrators and other users of natural resources. This meant learning
to translate the concerns of conservation into the language ~f development.

Ihe motivation for change, therefore, came from the conservation com-
munity, or rather from that part of it which felt that conservation was
doomed to fail unless it became relevant. They had little understanding of,
nor interest in, the economics of the relationship between the industrialized
world and its periphery. But they realised clearly that conservation had to
come to terms with development or it would be dismissed as an irrelevant
and expensive luxury, the ideology of a privileged, elitist group. What was
needed was new consensus to widen the meaning of conservation from that
of protection, or preservation, to embrace the concepts of sustainable
development and the satisfaction of basic human needs.

Conservationists also realized that the time was ripe for developers and
economists to listen. Three decades of development policies since the war
had failed to bring to the "developing world' its promised fruits. A whole
range of counter-propositions were bearing witness to this : 'underdevelop-
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men.t', 'growth without development', 'unequal development'. And so
the Idea of the World Conservation Strategy was born.

Its central theme was to be that the concerns of conservation and
development were both legitimate. More than that, they were interdependent.
Th~ process ot development required the use of living natural resources,
their transformation into economically-valuable commodities, but such use
had to be sustainable, or the basis on which development depended would
be eroded.

THE PREPARATION AND LAUNCHING OF
THE WORLD CONSERVATION STRATEGy4.

The initi~tive to prepare the World Conservation Strategy (WCS) carne
from ~CN's ~est body, its triennial General Assembly (Kinshasa, 1975).
As an international, non-political, non-government body formed in 1948
a~ the same time as UNESCO, IUCN had a mandate to promote the conserva-
tion of renewable natural resources. One of its primary tasks, which it dis-
charged with a good deal of competence, was to monitor on behalf of the
United Nations family of organizations, the world-wide status of species and
~rotected areas. Now it sought to raise its sights, to defme a global conserva-
tion programme which would address authoriatively the interface betwee

. d n
conservation an development.

. .The WCS was commissioned by UNEP, which together with the World
Wildhfe Fund (WWF) provided financial support. A very wide consultation
proce~s commenced. IUCN's membership organizations, both government
agencies and non-governmental organizations in over 100 countries were
consulted for their views on conservation priorities. Drafts were sent for
comm~nt .to numerous scientists around the world. The Food and Agriculture
Organization of the United Nations (F AO), the United Nations Educ ti I
Sci ifi a ionai,

ienti ic and Cultural Organization, as well as UNEP and WWF b itt d. ' su ml e
ext.enslve commentaries and amendments. IUCN's 14th General Assembly
reviewed and further amended the document.

. The WCS is well worth reading. Its 20 double-page spreads are well
wntt~n, and togethe.r with the 5 global maps, provide the reader with a concise
ov~rvlew of the world's major environmental problems and of the kinds of
actions required to promote sustainable development. It has been widely
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translated and disseminated, as has the short glossy version
5

for those
unwilling to read the full document, and the paperback version, which is
oriented more towards making the public aware of the issues and less toward

the needs of the decision-maker.
6

The WCS was launched in March 1980 with great fanfare, in a series of
at 34 launch centres across the world. Kings, presidents and prime ministers
were presented with copies, and made speeches supporting at le~st the gene~al
principles, and even, on occasion, some commitment.s to tmplement Its
principles. There was a great deal of attention in the media.

THE ARGUMENT OF THE WORLD CONSERVATION

STRATEGY
The WCS starts by defining conservation and development, linking them

in their functional approach to living natural resources. Development modifies
these resources for human benefit, conservatton preserves and sustains them
to the same end. This link provides the irItellectual basis for the concept of
sustainable development-elsewhere referred to as development without
destruction. The use of natural resources constantly threatens. to. exceed
the capacity of that resource to renew itself; pressure on the resources is
growing with development and population increase. Human management at
all levels, from the irIternational to the local and individual, is thus central

to the WCS.

The WCS then goes on to examine three pillars of conservation. Conserva-
tion of essential ecological processes and life-support systems is necessary
because on these, human life and economic activity depend. Most threatened
are agricultural systems, forests, and coastal and freshwater systems, which
collectively provide the food and other natural requirements to be trans-
formed and appropriated in the global economy. The second pillar, the
preservation of genetic. diversity, recognizes the importance of the global
stock of genetic material: wild relatives of cultivars, biochemicals for the
pharmaceutical and many other industries, livestock, microorganisms. Just
as the biotechnical revolution was .occuring, since the early 1950s, the very
resources on which the research and development would depend were visibly
disappearirIg. The problem is compounded as molecular biologists have found
that there are sharp practical limits to what can be synthesized economically,
and our dependence on natural materials is thus remforced. The third pillar
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is ensuring the sustainable utilization of species and ecosystems. Four
examples of global overutilization are adduced: aquatic animals wild I
and t t . I . , pants
. erres na afllmals, forests and woodlands, and grazing lands.

How are these three aims to be achieved, to be integrated into the
development process? Rational planning and allocation of uses 0 bi d

ith hjgh . , c m me
WI . quality management are essential to the maintenance of essential
ecologIc~ proces~es and life-support systems. The collection and preservation
of genetic material, both in situ and off-site, are essential for the se d
while understanding of the functioning and dynam] f con ,

.. . cs 0 ecosystem pro-
ductivitv IS essential to the third. These three requirements are inter-
dependent.

. The next. next seven chapters (8-14) address what individual countries
mI~t do.at policy and p~a~t~c~ level. The WC~ recommends that every country
re~Ie~ the e~tent to which It IS achieving conservation, concentrating on the
pnonty requ~rements and on the main obstacles to them. The review should
form the basis ~f ~ strategy at national or subnational level, to overcome the
obstacles ~o achieving these requirements. This is where the idea of a National
ConservatIOn Strate~y t~es root. A systematic processs is suggested by which
each c~u~try could Iden~ify a practical and comprehensive action programme.
In principle, conservatIon should be integrated into development d
addressed on an intersectoral, interdisciplinary basis; future options should
be kept ~ open. as possible (a development opportunity deferred is better
than an IrreverSIble and destructive mistake); cure and prevention should
both be undertaken, and causes as well as symptoms addressed This .
th D .'. • requires,

ere ore, somethIng far beyond environmental impact assessment: it requires

o a strong environmental component in land use plannino d
all t· ----0 an resourceoca IOn;

o
~e~slative and organizational review (perhaps most crucially, although
It IS tuc~ed away rather unobtrusively in the document, is the view that
at least In the case of marine resources the basic unit of management
should be the ecosystem);

o
res~arch and training, particularly in the fields of inventory and moni-
toring, ecosystem dynamics, and management;
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o education, awareness and public participation.

Particular attention is paid to rural development, for half the world's
people are directly dependent on ecosystem productivity for their daily needs, .
"most of them are poor, and few of them have alternatives outside of urban
migration. The nature of their problems, moreover, makes solutions less
amenable to centralized development planning and capital investment pro-
jects, Here imaginative policies are required which will provide a wide range
of small-scale activities, incorporating incentives, protection of micro-
ecosystems, incorporation of traditional knowledge of ecology and sustain-
able production.

The next 5 chapters (15-19) address the issue of what needs to be done
at the international level. Threats to the global environment do not respect.
national boundaries. The world's tropical forests are particularly endangered,
with rainforests disappearing at an estimated rate of over 100,000 km2/yr.
The problem is clear, but international action difficult to agree on. The
basis of an international cross-sectoral programme for the protection of
genetic resources is outlined. The particular problem is noted that while by
far the greatest richness of genetic material is in developing countries,
commercial interests in developing and patenting genetic material (such as
seed varieties) are located primarily in industrialized countries. The essential
requirements for managing sustainably the 'global commons' -the world's
oceans, its atmosphere, Antarctica-are outlined. Finally the need for inter-
national agreement and regional strategies for international river basins
and seas is discussed.

The last section relates conservation to the requirements for inter-
national development, ¥t terms of the concerns of the Third United Nations
DevelopIllent Decade, inequitable relations between rich and poor nations,
the need to bring genuine economic growth to the poorer nations of the
world and to improve the lot of the poor majority of their inhabitants. It
points out, significantly, that "the lack of progress in achieving these aims
thwarts Conservation as much as ,it does development. Achievement of
equitable, sustainable development requires implementation not only of
the economic development measures indicated above but also of the World
Conservation Strategy,"
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EVALUATION AND CRITIQUE

. The WCS is a bold, commendable initiative, and it deservedly achieved
widespread recognition. It recognizes many of its own limitations. As a
glo~al ,docume~t, it achieved an impressive measure of consensus from
major mternatlOnal organizations and at least in pri . I f' flnClp e, rom many
governments .. It is hardly less relevant now than when it was PUblished,
and ~one of Its prescriptions is outmoded. It should still be required reading
not J.ust for statesmen and politicians, but just about everybody who can
read It.

. It ~oes, ~owever, suffer from the failing of all consensus documents,
and It will be mteresting to see whether one of its successors, the imminent
report to the UN of the World Commission on Environment and Develop-
ment~ repeats them. Consensus is often obtained by avoiding the very
mentIon of controversial issues. This implies that, not only is there disagree-
ment, but there is disagreement about how to describe the disagreemenr
how to conceptualize the problem. ' ,

. ~t did the WCS avoid? The list of what it did not deal with sub-
statively ISalmost as long as its list of contents:

o energy, with the exception of fuelwood' ,

o
poPula~io~, which was at that time a rather more sensitive and con-
troverSlallssue than now;

o
milit~ aC~ivities, which globally have destroyed perhaps more of the
world s environmenr that any economic exploitation;

o
economics: which those preparing the document were regettabl
poorly-equlpped to deal with. It would be good to draw attention t!
the. many constructive metho~s by which sustainable exploitation may
b~ tncreased, and where greater efficiencies and profits are consistent
WIth sound environmental management;

o
the' act~vities of and the effect of private flows of capital, which are
many times greater than the capital flows of development assistance' ,
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o multinational companies, mentioned but never systematically dealt
with;

o the specific policies toward the global environment oflarge and power-
ful countries (and not only in the industrialized world);

o the question of relative consumption rates, whereby each additional
person in a rich country consumes as many natural resources as forty
in a poor country. The point is made at the outset, but not followed
through ;

o the environmental implications of technologies industrialization and
urbanization;

o the ethical and religious dimension. India, in launching the WCS,
highlighted the right of all species to exist on this earth. This view,
also held by many committed conservationists in the west, is notable
by its absence from the document, which is thoroughly utilitarian in
its approach. Last year the World Wide Fund for Nature (as World
Wildlife Fund International has restyled itself) held a major interfaith
event at Assisi in Italy to try to obtain commitments from some of the
world's leading religious figures.

I discern a pattern here. The WCS is aimed at the rational planners, the'
bureaucrats -and administrators, and' it calls for an adjustment in their ways
of doing things. Its prescriptions relate primarily to what is within their
control. What would the project planning department of a mining or chemical
multinational make of it? I doubt whether it would make a significant
impression.

.The most specific target is the world's poor x:najority ~o "are compelled
to destroy the resources necessary to free them from starvation and poverty"
My personal response to this has always been to add that the rich are also
able to destroy the environment (usually somebody else's), and generally
escape the consequences, because they are rich. Where is good, hard evidence
that the poor rural population is the major culprit in environmental destruc-
tion? None of my colleagues has yet supplied me with any. Of course it is
a major problem, but we must put it in perspective, and not take advantage
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of the fact that the poor majority are largely voiceless in international (and
often national) circles.

Last year mCN and Canada held a conference in Ottawa to go beyond
the WCS,and examine some of these more controversial issues. How far the
debate has been advanced remains to be seen.

The greatest question raised by the WCSwas "Who Willdo it"? While
the world is making slow and painful progress toward regulating international
issues, a number of countries have followed the call of the WCS and
developed National Conservation Strategies (NCSs), with varying degrees
of success.Let us now examine these.

NATIONALCON_SERVA,TIONSTRATEGIES

Let us state clearly that there is no such thing as a typical NCS,and the
term has been used so widely that the uninitiated (most of us) are likely to
be confused. A strategy in game or war is a broad outline, pattern or template
which shapes and guides a set of individual actions or decisions in order to
achieve a goal. Wehave to be careful in translating the term: when working
with colleagues on the Swahili translation of the WCSit was drawn to my
attention that the most literal translation was the most misleading, because
the Swahili word implies deception or trickery to gain an advantage. (We
used· the equivalent of 'plan', a neutral concept). I personally suspect that
the word 'Strategy' was chosen because at that time it was not quite nice
in international circles to talk of policy reform, and hence we had a multi-
plicity of food strategies, development strategies and the like.-

The outward and visible sign, the 'verifiable indicator' of an NCS is
generally held to be a document which is a comprehensive authoritative
statement of long-term national policies toward the natural environment
together with the broad outlines of how these policies should be translated
into action. Where a country has a meaningful National Development Plan,
it is expected to relate specifically to it.7

We can distinguish National Conservation Strategies both by their pro-
cess and by their content. Whenit is stated (as it has been) that Malawior Mali
or the Philippines has a NCS, what is meant is that one or more expatriate
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consultants visited the country and after a period of work, or discussion,
prepared a substantial document or statement, reviewing the major natural
resource issues and suggesting what should be-crone. Local consultation
was informal and restricted, the exercise short, and the follow-up generally
absent. Such exercises, in my view, have generally served little purpose other
than archival, or providing a consolidated document primarily of use to
external agencies. On the other hand, when it is stated that New Zealand
or Britain (for example) has a NCS,a something rather more elaborate is
meant. Here there was a vigorous process of consultation. Non-governmental
interest groups were marshalled. Meetings and consultations were held,
documents drafted and. redrafted just as had been done with the WCS. Fine
publications were produced, and presented to the government. Full stop,
at least for a long time. In both cases, substantial effort has been undertaken
to get the Government to adopt or adapt it as an NCS,-and in neither case
has a very satisfactory result emerged yet. I shall refer to one shortly.

:Where a country has a federal structure, the position is more complex.
- -

In such situations, the primary responsibility for natural resources typically
falls under a provincial or state government. Canada does not claim to have
an NCS as such, but the federal government has assiduously parcelled out
monitoring and evaluation tasks to different government departrnents.f
One state (Alberta) has produced a fine-looking prospectus, and a conserva-
tion strategy for the north, sorely needed to resolve major resource-use
conflicts, is in preparation. 10 Australia entrusted the work at the Common-
wealth (Le. federal) level to its Department of Arts, Heritage and the
Environment, which worked with tremendous energy over a period of years,
only to find that meaningful agreement was impossible to obtain at national
level. Hence, from the labour which went into substantive and detailed
drafts, emerged a rather thin mouse-a glossy but rather vacuous document 11

.which concludes that there are a lot of problems, and that the state govern-
ments should prepare conservation strategies. Commendably, some states,
such as Victoria, have taken this seriously.1 2 In the case of Malaysia also,
a state-by state approach was taken, with WWFMalaysia providing the lead.
The earlier strategies were rather restricted and preservationist in their
approach, and presented to, rather more than prepared with, governments.
But in the most recent case Sarawak there has been a more successful
attempt to involve the govemment in the preparation of the conservation
strategy, to address development concerns more directly, and to secure
state 'approval.13
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In a multi-party system, a further complexity emerges, and the UK can
serve as an example here. The first programme was developed by what might
be termed the "conservation establishment" with representation by worthy
citizens, drawn from bodies such as the Nature Conservancy Council, the
Royal Society for the Arts, World Wildlife Fund (UK), or the Royal
Geographical Society. It was a thorough, hefty document of almost 500
pages which, when launched, dropped to the bottom with scarcely a ripple.
A small pressure-group was formed (UK Centre for Economic and Environ-
mental Development: CEED) to try to salvage it. A central reason for its
failure was the lack of interest by any of the three major political parties
in taking up the issues at that time.

May be one of the Prime Minister's psephologists told her that there were
(as I am told) more members in Britain's conservation and nature organiza-
tions than of the three major political parties combined. Whether for that
reason, or more likely because Department of Environment staff took a
significant initiative, last year a most attractive official publication emerged
from the Department of the Environment, entitled Conservation and
Development: the British Approach: The United Kingdom's response to
the World Conservation Strategyl ". It is a readable, comprehensive and
attractively-illustrated review of the process by which the environment has
been managed in Britain, particularly over the last decade. Its general tone
is that while mistakes have been made, and much remains to be done, an
effective, complex balance of local and central power has achieved consider-
able progress, and has the problem well in hand. In the considerable problems
that still remain to be tackled, science, continuity, reason, and the continued
evolution of policy are to be preferred to "strident" debate. It is very much
a reasoned, moderate, civil service viewpoint, with little of the detailed
and specific reformism which marked the earlier document and almost
none of the content in common. Coming from a government department,
it is not a party political document (although it has the Prime Minister's
portrait as frontispiece), and it reflects, rather than seeks to change, present
policies, Much, indeed, still needs to be done.

Finally, there is the process typified by such countries as Botswana,
Nepal, Sri Lanka, Vietnam and Zambia, and.embarked on in various degrees
by a large number of others, not all of which may decide to continue with it
(Burkina Faso, Fiji, Mali, Senegal, St Lucia, and Sierra Leone are examples).

WCSandNCS 45

Here, a process has been instituted from within the government itself with
the aim of generating widespread intersectoral consultation between
different government ministries and departments, including consultations
as appropriate with universities, the public, the private sector (where relevant).
The end result is, or is expected to be, an authoritative collective and
comprehensive statement at Cabinet or Head of State level. Of these, Vietnam
and Zambia have completed the process and have a published, official docu-
ment, which is already the basis of policy to be implemented, while
Botswana and Sri Lanka should reach that point this year. Since the process
chosen is of relevance to the NCS on which Pakistan has recently embarked,
it is worth looking at them in a little more detail.

PROCESS AND PRODUCT OF TWO NATIONAL
CONSERVATION STRATEGIES

Zambia

The National Conservation Strategy for Zambia was published jointly
by the Government of Zambia and IUCN in 1985, following Cabinet approval
·of the textl5. It marks the culmination of a long process - rather longer
than was originally envisaged, and which can be conveniently divided into
two phases. In 1983 an IUCN consultant visited Zambia and held talks
with senior government and other personsl6. His report, published in 1984,
outlined the major conservation and development issues in Zambia and
indicated how a National Conservation Strategy might address them. This
formed the basis of a Ministry of Lands and Natural Resources project,
in which IUCN's technical assistance to Zambia was supported by Sweden
and the Netherlands, to develop a full NCS.

An NCS involves some hard inter-sectoral bargaining, and it was felt
useful to have a neutral ground rather than one of the ministries, which might
be suspected of trying to meddle in the affairs of other ministries. The
National Council for Scientific Research (NCSR) was agreed as a base, and
a small secretariat was set up staffed by an expatriate consultant provided
by IUCN and a national counterpart.

Two bodies were set up : a technical group consisting of over 30
specialists in sectoral issues - population, agriculture, forestry, veterinary and
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tsetse control, national parks, mining; natural resources, pollution, town and
country planning, which prepared nearly 30 working papers, and a smaller
high-level policy review Task Force chaired by the. Secretary .General of
NCSR, which integrated the pieces. The secretariat served both bodies. The
composition of these two bodies was overwhelmingly Zambian.

The technical group held a seminar in May 1984 at which the papers
were discussed and a draft Strategy outlined. Followingreview by the Task
Force and further commissioned work the draft was prepared and reviewed at
a national seminar. Concurrently with this a range of activities were designed
to raise public awareness: posters, newsletters, talks, media events and an
exhibition at the National Agricultural Show. Finally the strategy was
presented -by the Minister of Natural Resources to Cabinet, adopted as .
official policy in July 1985 and published with the amendments suggested
by Cabinet in the same year.

The Zambian NCS notes the main constraints to achieving sustainable
development as defined by the WCS. As Zambia's copper-based economy
declines, increasing pressure is being placed by the growing human and
domestic livestock population on soil, water, forests, fuel, and natural
pasture. Government policies and institutions are not well-placed to make
the most effective response, because of insufficient coordination and lack
of mechanisms to handle inter-sectoral issues. A whole range of preventa-
tive measure is recommended. Some are lightly bureaucractic (a new Environ-
ment Council to be created, environmental inputs for the National
Commission on Development Planning). Others are quite practical
(community' forestry schemes, inventory and research, sectoral guidelines,
education).

Following the NCS there has been a third phase where a whole Series of
specific projects has been designed to implement it. Surprisingly, for example,
there was' inadequate knowledge of how serious, and exactly where, problems
of soil erosion were, and a short study immediately revealed the close cor-
relation between the distribution of cattle and the distribution of soil erosion,
almost irrespective of topography or rainfall patterns. About thirty specific,
implementable projects have been designed. Meanwhile, demand for the
NCS having considerably exceeded expectations, it is undergoing reprinting
in order that, for a start, every member of parliament might have a copy.
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In Botswana a few months ago, I recruited a photocopy assistant who worked
non-stop for nearly 24 hours, breaking all employment regulations, in order
that every member of the NCS National Seminar might have a photocopy .
It was well worth it, because it provided a concrete example, in a way that
no words could have done, of what an NCS might look like.

Vietnam

Vietnam's environment has been damaged both by over-exploitation
and by 30 years of enormously destructive war, and the problems of
environmental rehabilitation are immense. Vietnam, like Sri Lanka, initiated
its National Conservation Strategy without assistance from IUCN. Following
two national seminars in 1983, one on the long-term effects of the use of
herbicides in warfare on man and nature (Ho Chi Minh City) and one on the
rational utilization of natural resources and environmental protection
(Hanoi), the government entrusted to the Committee for the Rational ~se of
Natural Resources and Protection of the Environment, the task of drawing up
a sound national environment strategy. IUCN assisted by providing a
consultant to help in drafting the document 17.

The strategy starts by reviewing the state of resources: soils, natural
vegetation, genetic resources, fisheries, and the environmental impact of
the war in which 72 million litres of herbicides were sprayed on some
1.7 million hectares of forests and croplands. There is only 0.13 ha per
capita of agricultural land, and only 66 per cent of land classified as forests
is under forest. The population is rising at 2.7 per cent per year. The
development aims are to satisfy basic and urgent human needs, to construct
the material and technological basis of socialism, and to transform the.
economy from small-scale to large-scale production. Like the Zambian
NCS, the Vietnam NCS surveys the trends in resource utilization one by
one, forests, soils, croplands, urban pollution, freshwater, coastlands, and
marine. With the exception of the latter, there is substantial evidence. of
overuse inefficient use or destructive use, and in each case a set of policy
prmciples is outlined. The NCS then addresses how the three principles
of the WCS can be applied. In particular, it is proposed that the country
urgently develop a system of protected areas and institute controls on
hunting, protected species, and wildlife trade in order to promote ~he
preservation of genetic diversity ; legislation, enforcement, land-use planmng ..
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and land reform to ensure sustainable utilization, and a series of what might
be loosely grouped as environmental health measures to improve the
quality of human life. After outlining some international needs (such as
shared watersheds) the NCS itself is outlined. In thi~ case, after a brief
statement, a matrix is drawn which shows the effect of change in one sector
on the natural resource base used by another, and a matrix of departmental
relationships (Annex I). The responsibilities of each ministry, department
and of NGOs are detailed and a detailed schedule of actions is presented
with responsibilities and dates. It concludes with a discussion of how the
NCS should be monitored, maintainedand launched.

Some observations

Each country evolves its own style of NCS, and I have picked two very
different ones, rather arbitrarily, to illustrate that the NCS is bound neither
by continent, history nor ideology.

While it is encouraging to see NCSs beginning to emerge, a few positive
and negative lessons have been learned from studying the successes and the
failures. Here are some of the main ones :

o There is a fine . balance to be struck between momentum and
consultation,and yet the greater the consultation, the greater the
chances of meaningful implementation. A good two or even three
years is required to get things really moving.

o It is not uncommon to get widespread initial agreement that an NCS
is a good idea. When sectoral ministries realize that they may gain new
responsibilities but lose a little autonomy (because managing the
environment involves taking greater account of effects on other
sectors) they may become resistant. An objective outsider can be
very helpful as a neutral moderator.

o As the attempt is made, and it is certainly integral to the NCS, to move
environmental assessment to the earliest possible stages in the planning
process, in order to estimate trade-offs of different options, it can
often expose glaring weaknesses in the development planning process
itself. Thus, good environmental planning can help to improve the
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quality of development planning itself.

o In countries where certain remote regions are poorly developed, the.
NCS often acts as a sub-national natural resources development plan
in its own right, and is quickly appreciated as a positive stimulus to
development rather than a constraint. '

o High level support is absolutely essential, or the process will get mired
in bureaucracy.

THE NEED FOR IMAGINA nON

The NCS is going to open opportunities for the civil servant to see
whatever he is responsible for in a wide, integrated, inter-sectoral context. It
is going to intensify communication across sectoral boundaries. As this
happens, the problems faced by the civil servant become more complex. The
environment is not an easy thing to manage. There is, perhaps, an inbuilt
human predisposition to go for laws, rules and regulations, plans. These are
necessary, but they are not enough.

The search for creative solutions must be intensified. I feel Uneasy, so
far that NCSs have addressed with insufficient imagination the possibilities,
opened up by integrating conservation with development. Let me give some
random and concrete examples.

o Tanzania discovered a small but lucrative export market by processing
cashew-nut shells into charcoal briquettes. They solved a waste problem
at the same time.

o Botswana has discovered that excellent silk, of export quality, can be
made from the cocoon of a local grub : but they have to conserve
their natural forests to harvest it.

o Enormous savings are now being made in industrialized countries'
energy budgets, increasing profits and benefiting the environemnt.

o Cement factories can improve their profits by installing scrubbers to
cut down waste emission, and sell what is collected.
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o In our Swiss village, typical of much of the country, each household
takes such care in household refuse disposal that the entire weekly
waste of the village goes into two large skips only a hundred metres
from the nearest house ; bottles, papers, aluminium and most bio-
degradables are recycled. We have a clean village, with minimal waste
disposal expense. Visiting Americans have photographed our 'garbage'
and returned to preach to their compatriots.

o After extensive tests, the University of Zambia engineering department
showed that the most efficient solar water heater was a large plastic
bag.

o In one American state it was discovered that merely by having made
all drinks containers returnable for 5c, they provided an income to
some of the needy and cleaned up the environment as well.

o Brazilian youths in the Mato Grosso make soil out of locally available
rock, water, other biodegradable waste and unwanted sawdust from a
n~ar~y saw~, and use it ~o grow vegetables, plant trees in a nearby
CIty, improving the microclimate and earn a living.

If this sounds a bit "missionary" let me clarify that such actions on
their own are no~ going to save the world. They are presented because they
repre~ent an attitude of mind which I find all-too-often lacking in the
technical, bureaucratic NCS approach. Problems can sometimes have
positive solutions, and it is incumbent on us to learn about them and foster
them where we can. We cannot teach creativity, but we can foster it
pub~cize it, and. refrain from discouraging it. These examples might serV:
to liberate. our nunds fr~m ~xclusive reliance on the negative, the regulatory,
th~ ~lannmg and monitoring, the overly-professional, technological and
SCIentific. The spirit of enterprise should be at the heart of the NCS.

Not only that, but the spirit of enterprise can inform research and
development and - yes - administration. Many useful species have a sigmoid
prod~ctivity curve. We need far more, far better research, not just from the
negative angle of identifying the limits of sustainability, but on how
safely to maximize sustainable use. Knowing how to time and quantify your
harvest of natural products can enormously raise productivity and returns.
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Knowing how to find new uses for natural products can raise rural incomes.
Conservationists as such are not very good at this, but it is innate to the
good farmer, the good forester, the good fisherman. It represents an excellent
meeting. ground for the practical mtegration of conservation with

development.

NOTES

1. The views expressed are my own responsibility and do not necessarily
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dietary aspects" in Ecology and history in East Africa, ed. Bethwell
A. Ogot (Nairobi : Kenya Literature Bureau, 1979) 195-215, and
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of Tanganyika (Cambridge : University rress,. 1979). I have
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3. David &unfialls, "Factors irlfluencirlg environmental policies in
irlternational development agencies" in Asian Development Bank,
Environmental planning and management (Manila, Asian Development

Bank, 1986),188-189.
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for sustairlable development (iUCN, Gland, 1980). Published
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Conservation Strategy : an historical perspective" in Advances in
Animal Conservation, ed. J. P. Hearn and J. K. Hodges (Zoological
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THE SITUATION - PAKISTAN SINCE INDEPENDENCE

Population

The population in 1947, at the time of independence, was 32.5 million
people. Life expectancy, was around 37 years of age and infant mortality was
well over 150 per 1,000 live births. Since that time, infant mortality has been
brought down to 100 per 1,000 live births, and life expectancy has been
extended to 55 years of age for men and 53 for women. These figures, while
still relatively low for a middle income country, are a great improvement. The
result is a population of between 98 and 100 million people in 1986. Each
female has around 6.0 live births in her lifetime and despite high levels of
infant mortality, the net growth rate is around 3 per cent per annum. This
will result in a population of 150 million by the year 2000 and between 280
and 300 million people by the year 2025 if present trends continue.

Economic Growth

Pakistan now has the highest per capita Gross National Product of
South Asian countries at three hundred and ninety U.S. dollars ($ 390
U.S.) per year. This places it at the top of the lowest category of developing
countries and at the threshold of the middle income countries. The growth

.has been accomplished by an intense development effort over the last 15
years resulting in 6.5% per annum growth in Gross Domestic Product per

. capita since 1977. About 16% of the GNP is invested annually but savings
rates are quite low, in the range of 5 to 6%.

The pace of economic development is quite rapid, considering that
the country now called Pakistan was very poorly developed at the time of the
separation from India. Vast investments in infrastructure for irrigation have
been required and the country has borrowed heavily to provide them. The
proportion of the GNP attributed to agriculture has fallen from 58% to less
than 30% while agricultural output has increased sharply to the point where
the country is self-sufficient in most food items. An important element in
recent growth has been the remittance of about $ 3 billion U.S. per year
from Pakistani workers who have moved to the Middle East to well-paid
positions. This amounts to about 10% of Gross National Product.

While agricultural yields remain much lower than in similar areas
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with irrigated agriculture and comparable climate (Ollifornia),cotton yields
have doubled and wheat yields have increased by 80% in the past decade.
Now that Pakistan is self-sufficient in staple crops, there is considerable
potential to shift from wheat and other low value crops to high value-added
crops such as fruits, vegetables, flowers and livestock.

Electricity demand has grown by 12% per annum since 1976. The
Water and Power Development Authority now generates 4,300 megawatts of
power at peak periods but potential demand equals 5,500 megawattj, Much
more emphasis is needed on demand constraints such as increased power
rates, higher taxation and on alternative sources such as solar, wind and
small-scale hydro-electric. Overall energy demand increases in step with
pop~lation growth. Firewood accounts for 50% of energy requirements; ..
fossil fuels 13% and cow dung and agricultural residues 37%. To meet current
firewood needs of 16 million cubic metres requires annual intrusion into .
forest reserves. Demand is expected to double to 32 million cubic metres
by the year 2000.

Distn"bution of Income

While data are difficult to find, it appears that high-income farmers
and businessmen have done exceedingly. well in the past 20 years but that
a growing proportion of the population does not share in the benefits of
development. Land reforms designed to distribute large estates to small
holders have had little effect since most large landowners have been able
to use their extended family systems to maintain control of their lands.
Taxation levels are very low and taxation appears to be easily evaded.
Domestic production provides only 28% of tax revenues compared with
36% from taxes on imports. The World Bank has recommended a broad
sales tax to levy some additional tax on the wealthy. Heavy subsidies are
paid ~o farmers for fertilizer, pesttcides and power and these benefit largely
the rich farmers. Virtually no tax is collected to cover these subsidies. The
World Bank has recommended:

1. action to mobilize domestic resources through taxation;

2. strengthening international competitiveness through reforms in the
degree of protection accorded to domestic manufacturers;
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3. a shift from administered prices to those reflecting market realities;

4. rationalization of energy prices to promote the development of
domestic energy resources and to encourage conservation;

5. channelling of future agricultural development funds into the produc-
tion of high-value crops with an export potential.

An important priority which has been somewhat neglected is the
improvement of physical infrastructure. Roads, railways and ports were
developed before Independence and are n<?w deteriorating. The irrigation
system needs rehabilitation and a drainage system needs to be installed.
Urban growth is very rapid and such cities as Karachi and Lahore are doubling
in population every ten years partly as the result of migration from rural
areas. Water, sewage and toxic waste disposal systems are either non-existent
or inadequate. Heavy investments will need to be made if urban conditions
are not to deteriorate further. It is often easier to raise capital for new
projects than to rebuild old ones.

Education and Social Development

The introduction to the Sixth Five Year Plan indicates that the most
significant task for future development in Pakistan:

"is a focussed attempt to extend the coverage of social amenities
to the neglected areas and sections of population, particularly among
vast rural communities". (1)

The Plan admits that the situation is highly unsatisfactory. Only one-quarter
of the population can read and write and this is likely to prove the most
important constraint on future progress unless corrective action is taken.
Pure drinking water is not available to 78% of the rural population. Water
often has to be brought long distances to rural communities, subjecting
women to the drudgery of daily travelling for miles to get water for the
family. Half of the village population has no roads to bring inputs to the
farm or to take produce to market. Two-thirds of the villages lack electric
power.

Even these figures mask the reality that only three percent of Pakistan's
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women obtain education. Infant mortality is twice as high as in the adjoining
Northern States of India. Life expectancy for women is only 49 years of age.
These figures compare very unfavourably with other low or middle-income
countries.

Another measure of social strength in a country relates to local organi-
zation and .to non-governmental organization in the population. By both
measures, Pakistan remains seriously under-developed. While a variety of
methods have been tried for short periods, no consistent approach to local
government has been maintained long enough to allow the development of
stable, consistent and strong local governmental organizations. Similarly,
because of alternating governments, 'non-governmental organizations have
been hard to organize and maintain. The result is that the social infrastructure
which should help to support the efforts of young people and women, is
largely lacking in Pakistan. Women, faced with few alternatives for their
energy and activity, produce an average of 6.3 live babies and as health
care improves, the result is population growth at levels which make annual
income gains per capita almost impossible. One result is a very low overall
participation rate in the labour force of about 30%. The formally recognized
participation rate of women is just 2% while the male participation rate is
52%. Underemployment and low productivity are the direct consequence
of an underdeveloped educational training system.

Implications for the Environment

It is difficult to quantify the impact of development on Pakistan's
environment since the natural environment has been profoundly altered by
man over the six or seven thousand years of settlement since the founding
of the cities of Mohenjodaro and Harappa. The plains were first cleared
for agriculture in the first millenium B.C. The hills of Pakistan were once
heavily forested and history recounts how these forests were harvested for
railway ties and to build the early infrastructure of the British Raj. There-
fore, it is clear that substantial environmental degradation occurred in the
early stages of settlement before 1880. However, it is equally clear that
rapid environmental degradation has taken place in the past fifteen or twenty
years as development has proceeded and population has grown. Mountain
forests have been cut, permitting water courses to erode valuable lands,
carrying the soil into the head ponds above dams and barrages on the river
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systems. The continuing cutting of timber on steep slopes has led to the
gullying and subsidence of hillsides and terraces essential for agriculture
in the Barani Area. Continued overgrazing of forest areas and the sixty
percent of Pakistan's dry lands which are devoted to range has .reduced the
forest cover to a few thorn bushes and allows heavy rains to run rapidly
over the soil, carrying boulders and earth into canals and storage areas. The
combined effect of these sources of erosion has been to shorten the life of
dams and canals. As water systems are brought under control upstream,
less water is available for riv.erine forests that line the banks of the rivers
leading to the Indus and the Indus itself. As the flow of the. Indus is brought
under management for agricultural purposes and for urban use, fresh water
becomes scarce at the mouth to fe~ilize the mangrove forests along the
coast or the shoreline areas where crustaceans and-fish spawn.

Traditional systems of water transport such as karezes in areas such as
Baluchistan have fallen into disuse as water tables have dropped. The use of
tubewells has yielded valuable supplemental water supplies and helped
control waterlogging in the Indus Plains, but in Baluchistan the long-term
result has been both a fall in the already deep watertable in areas where
tubewells are concentrated and the use of increasingly saline waters found
in deeper tubewells.

While yields of wheat; cotton and sugarcane. have almost doubled in the
past ten years, increasing soil salinity in some areas has brought about a
decline in production despite heavy applications of fertilizer and pesticides
and the use of new seed varieties. Efforts to flush out the salty and soda-
filled soils and the absence of adequate drainage have led to waterlogging.
Saline, waterlogged soils occupy a growing proportion of the productive
lands of Pakistan.

The increase in population coupled with the shrinking forest cover
has led to the situation where half of the species of wildlife known to live
in Pakistan in early times, are now considered to be endangered or have
become extinct. Although several new parks and protected areas have been
developed, there are heavy hunting pressures especially from Middle Eastern
States and some additional species will become extinct unless special
measures are taken. The reduced flow of the Indus has placed certain species
of fish in peril since their Tmnual migration to spawn has been blocked either
by low flows at the mouth or by barrages and dams upstream.
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Pakistan's cities present special problems in the environmental field
since they are growing rapidly and since basic infrastructure has not been
put in place. Karachi will be one of the world's largest cities by 2025 at
present rates of growth. Its present size is between seven and nine million
people and it is expected that it will reach fifteen million by the year 2000
and perhaps, twenty million by the year 2025. In large areas of Karachi,
there is no sewage system and special projects have been launched to assist
local people to dig their own sewers. Needless to say, these sewers lead
directly to the river and inlet system along the coast and raw sewage is
poured into these systems without treatment. Water supplies are obtained
from fresh water aquifers inland and are increasingly loaded with toxic
chemicals. Sludges in the Karachi harbour now contain very high percentages
of lead and zinc, both harmful to human life. In both cases,·these heavy

..metals are found in the crustaceans harvested in the area and in water
suppJies.·

The city of Lahore, while somewhat smaller, is located on inland
rivers and canals which receive heavy loadings of toxic and other wastes
in India before reaching Pakistan. Little monitoring has been done to date
but recent tests show that the water which enters Pakistan in these river
systems is heavily contaminated and that it receives still more contamination
as it moves past industries in the Lahore area.

Perhaps the most surprising thing in Pakistan is that unlike other
countries, there has been little public discussion of environmental impacts
of development and of ways and means these impacts can be mitigated. There
is little mention of environmental issues in the Sixth Five Year Plan and many
Departments seem to assume that environmental issues will somehow take
care of themselves. Sewage disposal. systems exist only in Islamabad and
Karachi and neither system works very efficiently. While Karachi boasts
a system of sewage disposal for ships which visit the harbour, further investi-

·Water supplies are obtained from fresh water acquifers inland. They may
contain toxic chemicals since they are discharged indiscriminately upstream
into rivers, drainage canals, ponds etc. but exact data are not available in this
regard. Sludges in the Lyari outfall located near the Karachi Harbour contain
1 to 2.5% lead and 0.8 to 1.5% zinc, both harmful to human life. These
metals have also been found in certain crustaceans whose population has
since been reduced in the Manora Channel where the harbour is located.
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gation showed that there is no place for toxic wastes nor for the usual garbage
disposal from visiting ships.

Pakistan has a rich marine fishery but has so far not provided modern
facilities for efflcrent harvesting and processing. Fishing. fleets from many
countries are overfishing the 2oo-mile .limit offshore and Pakistan lacks the
necessary personnel and equipment for policing this area of its territory.

Because of its widely varying climate and topography, Pakistan has
an extremely diversified natural habitat. As a consequence, a very broad
range of plants and animals exist in the country. Many plants have pharma-
ceutical value and have been the basis of thriving business. They continue
to contribute to the diversified gene pool which is required for modern plant
breeding. The varied wildlife are the basis for tourism and hunting,

Life in this diversified landscape has been enhanced by the availability
of local supplies of wood, game, fish, natural herbs, spices and dyes.
Livestock cultures have depended on grass and browse at all seasons of the
year. Rainfall depends on the continuation of forest cover which cools the
landscape and induces convection and cloud cover. As the forest cover is
stripped away and even the rangelands become degraded, it is questionable
whether these local supplies of necessities can be sustained. The problem
is particularly acute in area where population has grown very rapidly
(Baluchistan) and in the refugee zones where the natural cover has been
virtually eliminated.

There is a high level of alarm among responsible public officials and
. even .among private sector leaders about the deteriorating state of the
environment.

There seems. to . be a consensus. that _sustainable development will
require monitoring, research and the introduction of a wide variety of new
approaches to the management of wastes and the restoration of the natural
environment if development is to continue at acceptable levels. If this
consensus does exist among economists, sociologists, planners, bureaucrats,
women, young people and businessmen, then it may be possible to develop. _
a conservation strategy for Pakistan which. takes into account the environ-
mental consequences of development and makes possible the compromises
which are needed for a new sustainable development approach.
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ENVIRONMENTAL ISSUES WITH RESPECT TO SUSTAINABLE
DEVELOPMENT.

Developing A Sustainable Forest Resource

Background

Pakistan is a forest-poor country with only 4.5% of its total land
area nominally in forest. As the population grows, timber and fuelwood
requirements increase steadily. The country is importing over 30% of its
timber requirements and agricultural residues and cow dung constitute
nearly 40% of energy requirements because of the scarcity of fuelwood.
Since no national survey of forested areas has been conducted in recent
years, it is very difficult to know how much of the 4.5%, nominally in
forest, is in production and how much has been degraded. The destruction
of Pakistan's forests has accelerated in the last decade. In 1978, the World
Bank's Forest Sector Survey of Pakistan reported as follows:

"The acute shortage of firewood, which in many parts of the country
is traditionally a free good obtained by local collection, is inducing
an expanding rate of encroachment in the woodlands and forests.
This pressure and that presented by the quest for grazing fodder are
the combined principal causes of the environmental degradation
threatening the country in terms of soil erosion, siltation of dams and
water courses, and flash flooding." (2)

A more recent World Bank Mission in 1985 identified the risk of
economic and political conflict arising as a direct result of environmental
deterioration and especially from the loss of forest cover. This has resulted
in a rapid rise in the price of scarce fuelwood. Water diversions have dried
up the supply of water to the mouth of the Indus for two months each year,
depriving the mangroves of necessary fresh water, increasing pollution levels
substantially, and causing severe consequences for marine forests, crustaceans,
fish and birds. Deprived of forest cover, mammals, birds and reptiles are
threatened with extinction or are endangered. (3)

The 1985 World Bank Report concludes that :

"In matters concerning environmental protection, official attention
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has focussed far more on their immediate financial costs than on
their longer-term social and economic benefits. Budgetary allocations
for even the most critical and urgent efforts to prevent further
ecological degradation are wholly inadequate." (4)

This situation is not new. In 1974; a National Seminar on Ecology,
Environment and Afforestation was organized by the Environment and
Urban Affairs Division, Government of Pakistan. The Seminar concluded:

"Even as we seek to develop our economy, the resources upon
which it depends are threatened by both old and new environmental

problems.

There is continuing deterioration of the natural habitat through
soil erosion, floods, drought, water-logging and salinity, the ravages of
pests, over-grazing and destruction of forests and wildlife. These reflect
a history of damage to the environment by man long before Independ-
dence. But they persist. As population grows, and our demands on the
land increase, the dangers will intensify and the threat they pose
to agriculture, forests, water supply and the safety of settlements will
grow. Vigorous action is needed to reverse these age-old problems.

The newer dang~rs associated with urban growth, the spread of
industries and modern transportation are as serious in some ylaces as
in the industrialised nations. In our cities especially, air, water and
soil pollution endanger the health of man, and surrounding plant
and animal life. They intensify the adverse-effects of over-crowding,
noise and traffic accidents and social upheaval."(5)

One of the four recommendations of this conference was that a sus-
tainable forest in Pakistan should be many times larger (perhaps 14% or 15%
of the total acreage of the country, as contrasted with the 2% or 3% presently
in forest). It was recommended that extensive efforts should be made at the
local, provincial and federal levels and by leaders and donors to change
the approach to forestry and to make it economically and socially attractive
for large numbers of people to become engaged in it.
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Mountain Forests

Mountain slopes in the north of Pakistan have been denuded in the
past 25 years as heavy population pressure has resulted in wood use for
fuel and the elimination of trees from areas where food production is to be
attempted. The result has been rapid siltation and loss of land area as streams
have swept the unprotected soil down into reservoirs above barrages and
dams. Watershed management schemes for the Mangla and Tarbela areas
have led to the planting of many thousnads of acres of forest, some of which
have survived. Higher in the mountains a number of special projects such
as the Aga Khan Rural Support Project (AKRSP), have made a useful begin.
ning to mountain reforestation and may serve as models for larger future
projects.

Barani Forests '

The Barani or rain-fed forests once covered the uplands of Pakistan
and the foothills of the mountains and dominated the watersheds of the
major rivers. Much of this forest was stripped away before Independence
and the rest of it has disappeared since. The most recent effort to bring
about a sustainable forest program in the Barani region centres on what is
called watershed management. Watershed management involves changing
the attitudes of people to forests to the point where trees are planted on all
wastelands, lands with steep slopes, along river and drainage channels, along
property margins ~d along roadsides. A series of workshops for foresters
in early 1985 set the scene for a "social forestry" program. The farmers
provide the labour to plant trees in exchange for food assistance from the
World Food Program. Efforts are being made to establish contiguous forest
across property boundaries and to tailor the tree 'species to the soil and
climate. Plans are prepared for individual farms and, in the more successful
communities, all citizens are involved in the social forestry program. ,

"When people are one hundred percent involved, the trees are healthy
and happy."(6)

Plantation Forests

About 200,000 acres of plantation forests were established many years
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ago in the Provinces of Punjab and Sind. These have been intensively managed
and provide a substantial amount of pole-wood and timber for construction
use. The plantation forests provide reassurance that a commercial timber
industry is possible in Pakistan given ideal soil and water conditions. As
soil salinity increases, a change in species may be required to offset declining
yields and it is possible that salt-tolerant tree species could be introduced
into large areas which have been salinated during the past few years. In
the future, as timber prices increase, forest plantations should be competitive
with other crops on private lands.

Riverine Forests,

The riverine forests traditionally lined the riverbanks of the major
rivers of Pakistan. In low-lying areas, they were flooded yearly. A fresh
deposit of .silt fertilized their growth and they provided some of the most
productive timberlands in the country. With the increasing management of
the water using high dams and canals, the flood has diminished and, therefore,
the area where trees find it possible to grow is shrinking steadily. In some
·downstream areas of the Indus, the riverine forest hjs -3Imostvanished and it
may be impossible due to low floods to re-establish it. It has been a major
source of timber for construction and provides ideal wildlife habitat. In
addition, it has provided fuelwood for large numbers of people who live near
the riverbanks and pitprops for the mining industry.

Mangrove Forests

The mangroves thrived where fresh water provided ideal growing
conditions along the coast east and west of the Indus delta and in the delta
itself. They provided an important source of timber along the coast and the
mixing of salt and fresh water provided an ideal growing envtronment for
crustaceans and fish. The coastal mangroves have now been greatly reduced
and represent a fraction of their earlier luxuriance. If the Indus waters are
further harnessed and the dry period at the mouth of the Indus is
lengthened from the present two to three months, if present heavy develop-
ment pressure on the coastal areas continues, and if domestic and industrial
pollution continues unchecked, it is possible that the mangrove forests will
largely disappear in the next fifteen to twenty years.
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Savannah/Semi-DesertForests

Over 60% of Pakistan's area is semi-arid or arid rangeland. This belt
extends along the Afghan border, from the mountains of the Hindu Kush
down the Afghan border and into the western portion of Baluchistan. At one
time, these slopes were heavily forested but the forest cover has been lost
over the past 100 years leading to soil erosion and desertification. Areas
of forest which had existed for centuries in sparsely populated areas have
been destroyed in the past three years by the influx of three million Afghan
refugees. The forests were cut the first year, uprooted the second and by the
third year, no trace remained. A similar fate awaits new plantings.

Becauseof the heavy dependence on wood for fuel throughout Pakistan
the fate of all uncontrolled and unmanaged forests in dryland areas is to be
cut as soon as the trees reach a useable diameter. If any effort is to be made
to reforest these regions, even in the most promising areas, a change in
attitudes will have to take place; much tougher enforcement of regulations
will have to be put into effect; and far more trees will need to be planted
than at present.

Developinga Sustainable Rangelend Resource

The above comments apply also to the rangelands of Pakistan and
the distribution of grasses and useable species of plants. Signsof over-grazing
are everywhere and rapid population increase has been taking place across
the country. Animal herds are as large as the human population (100 million
head), increasing quite rapidly (I.4 million head/annum), and as fast as
human population in some areas. For example, Baluchistan's population
has increased from 2 million to 5 million people in just 10 years and is
projected to reach 10 million people by the year 2000. Since many of the
people move freely over large areas with large herds of animals, principally
goats and camels, which can eat any kind of woody plant, there is little
prospect, without massive effort, of an improvement in the condition of the
range. Many wild species are threatened as their habitat is altered.

In Baluchistan, water is only available in certain locations and tubewells
have been drilled to take advantage of underground water. As a result,water
tables have been falling in areas of concentrated population and most of the
traditional water channels or "karezes" h~ve gone dry or have collapsed.
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Efforts have been made to bring specialists from Australia and the
Southern United States where similar rangeland conditions exist. However,
social conditions and entitlements to land are entirely different and little
has been accomplished so far as their efforts are thwarted by the pressure
of refugees and their herds on experimental efforts at rangelandmanagement.

A key issue which must be faced is the difficulty of sustaining a
migratory life style under conditions of increasing population pressure.

DevelopingA Sustainable Water Supply System

One objective of the Sixth Five Year Plan was the creation of systems
capable of delivering potable water to all of Pakistan's residents by the year
1990. This objective is far from being realized as only about 18% of the
population of the country has a clean water supply available.At the moment,
the objective is getting further from realization as rapid population growth
coupled with severe pollution problems and the increasing salination of the
groundwater supply make it virtually impossible to achieve this objective.
In some areas, groundwater levels have risen as barrages and canals have
saturated the soil. In such areas, the groundwater has become increasingly
saline and, in some cases, unfit for human consumption.

River flows into Pakistan from India have become increasinglypolluted
in recent years and are further polluted as they pass through the irrigated
areas, past large cities with increasing flows of effluent, composed of both
sewage and toxic wastes. As a result, the toxicity of water downstream
from Lahore has exceeded acceptable limits for several months in each of
the last two years. Similar conditions probably exist downstream from
Islamabad and Rawalpindi and other large cities. As they industrialize and
as populations grow, this condition will get worse unless it is dealt with.

The city of Karachi is a special case. It has two functioning sewage
systems but both operate at low efficiency and are inadequate for a popula-
tion approaching eight million people. Toxic wastes go directly into the
harbour as does most of the sewage from the city. The result is a level of
lead and cadmium which is measured not in parts per million but in percent-
ages in the sludgesof the harbour according to reliable evidence from research
agencies. This is bound to have very severe long-term human effects, causing
birth defects and a variety of forms of liu~an incapacity.



70 Towards a National Conservation Strategy

The source of most water flowing through Pakistan is, of course,
the snowmelt and glaciers of the mountains of the Himalayas and Hindu
Kush. Glacial flows are unpredictable and are only now being mapped and
estimated on a systematic basis. This is an important step in determining
how much water will be available each year to Pakistan and will enable those
who manage the Indus and related river systems using barrages and canals
to more accurately regulate the use, of water for human and industrial
consumption and for power generation. If the water is also to be optimized
for the maintenance of riverine and mangrove forests, a new set of objectives
for water use will have to be introduced. . .

An important element in the Pakistan economy is fish production in
the river systems of the country. We were told that a number of species of
fish and marine animals now find it difficult to live and breed in the Indus as
a result of the barrages that have been created. The Indus dolphin, for
example, is now a prisoner between the Sukkur and Guddu barrages. The
Hi1sa fish is not entirely imprisoned but finds it difficult to migrate for
spawning in the river in the absence offish ladders and is, therefore, reduced
in numbers and may be threatened with extinction in the long-term.

SOUErosion And Landslides

Pakistan is a nation blessed with fine fertile soil over much of its
area. The soil is easily eroded and is carried as silt in water courses during
flood and deposited at the first obstruction. As a result,' the large dams,
Mangla, Tarbela, Warsak, gradually lose their storage capacity as silt builds
up behind them. The only way to reduce erosion and landslides above the
dams and to extend the lives of the reservoirs is to plant extensive forests
in the areas of easily eroded soils and on all steep slopes and to take other
measures such as terracing to reduce runoff. If the investments in the large
dams and barrages are taken into account, damage to the outlets and main-
tenance costs, as well as the firewood and timber values, the return on
investment in such forests is much enhanced. It is estimated that afforesta-
tion programmes in the Mangla watershed have extended the life of the
reservoir by many years; some say as much as forty. Similar calculations
could be done for Tarbela, Warsak and Sukkur and other dams and barrages
and would, no doubt, show a much greater return on investment in forestry
than has been calculated to date on the basis of forest use for fuelwood and
timber.
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A further complication in the management of the Indus system and
its related rivers is the gradual build up of the floor of the Indus and the
floors of the canals, necessitating massive investments in higher dikes and
the periodic cleaning of all canals. The alternative is widespread flooding,
loss of human life, homes and businesses.

The Encroaching Desert

In large parts of Punjab, Sind and Baluchistan rainfall levels are below
that necessary to maintain grass cover. In areas where groundwater is saline
or unavailable and where tree cover has been removed, desert conditions
are encroaching. The World Bank team saw numerous cases of sand dune
development in areas that once were forested and grassed. Carrying capacity
for both domestic animals and wildlife is, of course, reduced close to zero.

If it is assumed that Pakistan will reach 160 million people by the
year 2000 and 260 million or more by the year 2025, it is essential that
steps be taken immediately to stabilize the land with grass and tree cover.
This represents a massive investment and probably involves an end to
nomadic tribal movement and the introduction of some form of settled
agriculture and village life. We will discuss some of the options in the next

section.

Developinga Smiainable Agriculture System

Agriculture in Pakistan has made remarkable strides in the past 30
years as abundant water supplies combined with good climate have .br~ught
about a transformation of the 25% of Pakistan which is suitable for irrigated
agriculture. Tubewells have opened up areas which do not have access ~o
canal water and have supplemented canal water in most areas. The main
impediment to even more widespread irrigated agriculture h~s been the l~ck
of proper drainage facilities. There is only 800 feet of fall in the 800 miles
of the Indus Valley from Lahore to the coast, or one foot to the mile. Both
water supply and drainage are accomplished through unlined canals which
allows great amounts of seepage through the canal walls. This leads to water-
logging of soils near the canals and, over the years, watertables. have crep.t
upward to the point where some areas exhibit serious waterloggmg and soil

salination.
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According to a number of expert technical committees, water has not
been carefully managed by farmers partly because of the low level of literacy
in rural areas, partly because of the inadequate and poorly equipped exten-
sion services available to farmers and partly because of lack of sound research
to guide on-farm activities. The result is that yields have been lagging
compared to similar irrigated areas in the world and are at about one-third
the level anticipated in early studies of the Indus conducted over 20 years
ago. It appears likely that Pakistan could feed a population up to 250 or even
280 million people but it would require much higher standards of farm and
water management and a much better trained farm labour force coupled
with extension and research efforts of a high order.

Among the technical innovations that will be required will be large
drainage canals (outfall drains), the careful management of water supplies,
pesticides and, when necessary, flushing of soils to eliminate excess salt
and soda.

Promising areas of research include the development of species of
grasses and trees which are salt tolerant and capable of growing under condi-
tions of high water levels and which will reduce the soda and salt content
in the soil making it more suitable for crop production. If these grasses and
trees can be grown in rotation, large areas of irrigated land might be
rehabilitated in coming years.

It is important to recognize the extent to which the present agricultural
system has become dependent on petroleum. Tractors, modern tillage and
harvesting machinery, irrigation and drainage pumping, fertilizers and
pesticides have made possible the relatively high current levels of agricultural
output. If population doubles, inputs must more or less double and if
petroleum supplies become scarce or if prices increase, the long-term security
of food supply may be in question.

Developing Sustainable Cities

The cities of Pakistan are likely to grow much faster than population
in general as rural people are released from country living by mechanization
driven from it by low wages and subdivided holdings and flock to the cities
for employment. The provision of sewerage, water and transportation systems
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on a scale capable of accommodating vast numbers represent a daunting
challenge. At the same time, the social services required to educate between
40 and 50 million young people in the next 15 to 20 years, provide an
equally massive challenge.

Pakistan has shown enviable determination to industrialize in the
past 25 year.s and it can be anticipated that rapid industrial growth at the
rate of 6% or 7% a year can be expected over the next 20 to 25 years if
constraints imposed by the natural environment can be dealt with. Until
now, industrial growth has been accommodated without any provision for
the recycling or treatment of toxic industrial wastes. For example, toxic
wastes at present merge with sewage flow and in certain cases go into the
nearest water course, at times to be used as drinking water downstream
or as canal water for farm irrigation. Little effort has been made, so far, to
do detailed monitoring of toxics in food or water supply, but recent survey
by the Council on Water Resources and the PCSIR show reasonably high
levels of toxic wastes in Pakistan's water especially in Karachi harbour sludge
and river water downstream from Lahore. An extensive network of testing
facilities has been set up and it can be anticipated that major investment
will be required to recycle the reuseable portion of industrial waste streams
and to incinerate or landfill the remainder in a safe manner.

There seems to be substantial potential for local organizations to deal,
in the first instance, with sewage disposal and with a variety of social
amenities including the provision of schools and medical care. In the Orangi
Project in Karachi, 800 thousand people, in a very poor area, are digging
their own sewers, providing much of their own primary education and
otherwise upgrading the level of living in their area. This pilot programme
should be commended and supported and similar projects should be launched
in other areas. They are, however, merely first steps in the direction of
community social organization and will not obviate the need for central
sewage disposal and toxic waste disposal facilities. This is a classic example
of a case where local organization is an essential but not sufficient condition
for environmental management. What will be needed are both central
facilities for waste management and local facilities for hookups for individual
homes and businesses and the local social organizations to mobilize large
numbers of people to help. themselves to develop the amenities and services
they need.
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DevelopingA Sustainable Energy Supply

Much the same can be said for the provision of energy for a country
where population is expanding very rapidly while at the same time attempting
to industrialize. A large part of the energy used in Pakistan is fuelwood and
dung. The best use for dung would be as fertilizer for crops but it is the only"
fuel source when all of the fuelwood has been exhausted. Oil has not been
discovered in abundance and natural gas supplies will last for only about
20 years. Additional gas should, of course, be found during that period.
Natural gas has become an important source of energy for urban areas.

For rural areas,decentralized sources of energy such as windmills
may be suitable in provinces like Baluchistan where steady wind velocity
above 20 miles per hour is available year-round for pumping water and other
local uses. In more concentrated areas of settlement such as Punjab and Sind
and parts of the North-West Frontier Province, rural electrification will be
an important source of lighting. However, WAPDA presently has a supply
of only 4,500 megawatts of energy to meet a demand of at least 5,500
to 5,700 megawatts which grows by 400 megawatts yearly. By the year
2000, about 10,000 megawatts of power will be required to meet forecast
demand for electricity. A coal-fired plant is planned at Lakra and studies
continue on the Kalabagh Dam which between them would meet most of
this demand.

It is obvious that energy will continue to be a constraint on the rapid
growth of Pakistan and wood energy will continue to be the most widely
used dispersed form of energy if it can be made available. A large and growing
share of forest harvest, therefore, will be used for fuel supply.

DevelopingA Sustainable WildlifeResource

Over half of the species identified as native to Pakistan are now
threatened, endangered or extinct. Until Independence, large reserves were
maintained by wealthy landowners for their own hunting and the wildlife
resource was more or less intact: Therafter, the wildlife pool became subject
to the pressures of a growing population now equipped with firearms
and wild life number dropped swiftly. The habitat was destroyed as
trees were felled for settlement and natural wildlife space and cover were
eliminated. Only in recent years have small preserves been established high
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in the mountains or in rough land areas lacking dense settlement. In these
areas, wildlife is making an encouraging comeback. In wooded areas, such
as those surrounding Islamabad, species of pheasant are being reintroduced
and are expected to establish themselves. But even a dramatic and attractive
species such as the bustard is threatened by visiting parties of hunters who
are especially licensed and equipped with modern technology. This is a
formula for the extinction of species, not their management.

DevelopingA Toxic Waste Disposal System

The disposal of toxic waste is a problem in all countries. It is now
recognized that several thousand new compounds are brought on the market
each year for use in the prevention of disease, the manufacture of chemicals,
consumer goods, elimination of farm pests and so on. The toxicity and
especially the cancer-causing qualities of many of these chemicals will not be
known for some years. In a sense, humans are the guinea pigs in the testing
of modern chemicals since the process of laboratory testing is too slow.
Evidence continues to accumulate that heavy metals, toxic contaminants,
pesticides and other elements are building up steadily in the water supply
of Pakistan. Unless steps are taken, the effect on human health and pro-
ductivity will be alarming.

The creation of a major centre for the recycling of toxic waste, either
at Karachi or Lahore, seems to be an essential component in any plan for the
future. Wastesnot recycled and the sludgesleft after the recycling is complete
could be disposed of in cement plant kilns where high-temperature
incineration is part of the industrial process. This is not a perfect method
but far superior to anything in use at the moment in the country.

The Role Of Women And Young People In Deselopmg A Sustainable
Future

It has been said that women are the repository of values in a society.
In their role as mothers, they not only pass the values of the culture to their
children but because they plan for their children's future, their planning
horizon is much longer than that normally employed by men. Women plan
25 or 30 years ahead as they think about the lives of their children. In the '
present, they are responsible for fmding food, fuel, water and fodder. For
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these reasons in most countries, women have become major supporters of
non-governmental and governmental efforts to preserve the natural environ-
ment and wildlife. In East Africa and Indonesia, women and their organiza-
tions have become a key element in environmental education, reforestation,
community development, social development and education.

Young people absorb from their parents a set of cultural norms and
attitudes but superimpose on them, a conception of their own about the
future as it will unfold for them. One of the roles of education is to assist
them to organize their ideas and to make a constructive contribution to
society. In such organizations as 4H Clubs, Junior Farmers and Homemakers
Clubs, in the United States and Canada, young people are able to learn
from the latest research and extension information and to introduce these
ideas in their home or farm. In this way, new technology is brought to the
attention of their elders and, if it is judged to be appropriate, can be quickly
incorporated into use. The result can be not only higher farm productivity
and more efficient use of water, machinery, equipment and other new
innovations including the introduction of new varieties and fertilizers when
appropriate but in the home, new methods of food processing, new ways
of producing food for family use, new approaches to making of clothing
and furnishings are all introduced as quickly as they are feasible for the
family to adopt. Thus, the private role of young people can be a powerful
stimulus to social development at the home and community level and, in
the long run, their contribution to the economy can be enhanced.

Pakistan lacks informal organizations binding women and young
people into effective units for community development and family develop-
ment purposes. Womenhave a literacy rate of less than 3%and only one-third
of young girls receive any schooling. The result is that Pakistan has a literacy
rate of only 25% compared to 95% in Kenya where incomes are similar or
70% in Indonesia where incomes are also about the same. Pakistan has the
lowest level of literacy of any middle income country in the world. Despite
plans to double the literacy rate in the next five years, this will be a major
hindrance to effective and sustainable development over the next 25 years.
Steps are urgently needed to provide a far more effective primary and
secondary education system for young people and a system of adult educa-
tion and extension for their elders.
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INTRODUCTION

A comprehensive environmental management of any country's natural
resources would include the following principal areas [ 1 ] :

(1) Environmental impact analysis.
(2) Water pollution
(3) Marine Pollution
(4) Air Pollution

(a) Stationary sources
(b) Mobile sources

(5) Noise
(6) Forest conservation

It would be against the above background that the institutional and
legislative frame-work of environmental management in Pakistan will be
reviewed in this paper.

To begin with, it should be stated that the Pakistan Environmental
Protection Ordinance, 1983 (the "1983 Environment Ordinance") was pro-
mulgated at the end of 1983 [ 2 ]. This Ordinance came in the wake of
several years prior efforts. It replaced an earlier draft Ordinance of 1977.
The 1977 draft Ordinance had a far wider scope and covered many of the
areas of environmental management indicated herein-above. But the present
Government decided to short-list all those areas to only one area and that
was in respect of requiring environmental impact assessment statements
("EIS").

1 had the privilege of being associated with the drafting of the 1983
Ordinance. I had proposed a far more comprehensive legislation than even the
1977 draft Ordinance. But after consideration by several governmental
agencies, it was apparently decided to make a modest beginning around only
the EIS as the central point of environmental protection effort in Pakistan.
Resultantly, all the other areas of environmental concern were totally
ignored.
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The basic philosophy of the 1983 Ordinance, generally, is the mistaken
view that all pollution in Pakistan originates with industrial activity. The
remedial measure offered for this is the requirement of the EIS. But the EIS
will not monitor or check an environmental hazard that does not originate
from industrial activity. This is the greatest failingof the Ordinance.

INSTITUTIONS

No environmental management in any society can be successful unless
a satisfactory institutional frame-work has been evolved for such manage-
ment. Here, Pakistan's record is equally drsappoinnng.

The 1983 Environment Ordinance envisagesthe establishment ofa high
powered Pakistan Environmental Protection Council to be headed by the
President of Pakistan and to include the Federal Minister incharge of environ-
mental. matters ~ well as all the Provincial Ministers incharge of the subject
of environment ill the Provinces (section 3). This Council is to "ensure
enforcement" of the Ordinance and to establish a "comprehensive national
envir~nmental policy" (section 4). The 1983 Ordinance also envisages the
establishment of a Pakistan Environmental Protection Agency to be headed
by a high ranking Director General. The Agency is further enabled to
establish Advisory Committees to be drawn from eminent representatives
of Universities, research institutes, the business community and other
professions and fields of knowledge.

It is a sad commentary on the lack of Our national political will that,
three ~ears later, neither the Council nor the Agency nor the Advisory
CommIttees have been formally constituted to undertake the important
responsibilities mandated to them under the 1983 Ordinance.

The result is that the Ministry of Housing and Works (Environment
and Urban Affairs Division) remains the central body which looks after
environmental matters in the country. This Ministry has either not had the
requisite time or has not given appropriate importance to environmental
matters leading to an ever-worsening environmental degradation of our
resources.
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In addition to the Federal Ministry of Housing and Works, the Provin-
cial Governments are also expected to look after this field through different
departments but, todate, none of the Provincial Governments has taken an
integrated approach to environmental management.

CONSTITUTIONAL PROVISIONS

Before analysing the legislation on each of the fields indicated at the
outset, it would be appropriate to comment on our constitutional provisions
in respect of "environment". This is important because recent experience
in other countries has shown that where a country places due importance on
the environmental management of its resources, it does so by including such
a concern in its constitution. This has induced an appropriate implementation
of the nation's environmental priorities. The Constitution of Papua New
Guinea, for example, postulates that all the natural resources of that country
are to be used in trust for future generations. This has emphasized an impor-
tant national orientation and has facilitated the related work of environmen-
talists in and outside the Government.

The 1973 Constitution of Pakistan includes "environmental pollution
and ecology" in its Concurrent Legislative List (Item 24) thereby acknow-
ledging management by the provinces but enabling, at the same time, federal
action in the mater. In Pakistan, therefore, both the Federal Legislature
and the Provincial Legislatures can act to prevent "environmental pollution"
and to protect the "ecology". This is the way it should be because in some
federations, a national environmental effort has been handicapped owing to
the lack of clear federal authority under their Constitutions.

UGISLATION [3]

Environmental Impact Statement

The requirement of an Environmental Impact Statement ("EIS") by
a project proponent has been one of the most effective methods wher~by
appropriate environmental planning has been possible in several countne~.
Proponents of major business and industrial projects prepare and submit
an EIS in respect of the Project. Here, the project proponent identifies, at
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the planning stage, the waste discharges of its project in the air, land and
public waters and indicates the overall impact of such discharges on the
environment of that locality. The decision of the Government to allow the
project is influenced by the consideration of such impact. In some countries,
the EIS is also additionally subjected to a public dicussion before approval
of the project is given by the concerned governmental agency.

The purpose of the above exercise is to force the policy makers to think
out the adverse effects of industrialization at the time that they are giving
permission for a specific industry. It is noted that, in Pakistan, the timely
re -siting of the Pakistan Steel Mills from its original site to the present site
prevented the degradation and devastation of the environment of Karachi.
Had this not been done, it is said that Sandspit and Hawkesbay would not
have been useable today.

In Thailand, the recent burning down in June 1986 of the US $ 400
million Tantalum Plant in Phuket also shows the indignation of the residents
of that resort island in respect of the likely pollution and contamination of
its waters which the residents feared would result if the plant is allowed to
go into operation. This is a unique example where the public opinion was
mobilized in an environmental matter to an extent that as many as 50,000
residents took out a procession against that plant.

In Pakistan, much of the industrial activity is financed by Govern-
mental agencies such as IDBP, ADBP, PICIC, and NDFC. These agencies
require detailed feasibility studies of the project that they are requested to
finance. For many years now, I have been canvassing that each of these
agencies should require an EIS to be included in such feasibility reports.
The major projects in the country would, resultantly, be assessed from an
environmental stand-point before their sanction.

The 1983 Environmental Ordinance has made the EIS the focal point
of its entire environmental effort. Section 8 enables the Government to
specify, by regulations, the class of industrial activity, areas, persons or public
waters in respect of which the EIS might be required. But, unfortunately,
todate no regulation has been made and the only substantive provision of the
1983 Ordinance remains entirely un-implemented. The result of govern-
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. . is jh t our industrial enterprenuers continue to discharge
mental mactlon 1S a bli t th reby, '1 st in the atmosphere and the pu c wa ers eharmful industria wa es
permanently damaging our environmental legacy.

G
t to make the necessary regulations to implement

I urge the overnmen , t f
Se ti n 8 without any further delay. I propose that the requrremen 0 an

cm . ~ll '
EIS should be immediately notified for the 0 owmg :

. R 5 crores. This
all future industrial projects worth more than say s.
limit can be progressively reduced over the years.

(1)

(2)
all "high-pollutant" industries such as tanneries and chemical factories

irrespective of their size.

. " ha aI eady highly polluted
, d strial projects of any size m areas t t are r
such as industrial estates in and around big cities such as Kala Shah

Kaku.

. ' iect t be financed by Governmental institutionsany mdustnal projec 0
such as PICIC, IDBP, ADBP and NDFC.

industrial projects that empty their wastes directl~ or indirectly in the

marine waters in a stipulated radius around Karachi.

(3)

(4)

(5)

Once the above is done, sections 8(2) to (5) will provide adequate

safeguards:

"(2) Every proponent of a project, the construction or completio~ of h
hi h is likely to adversely affect the environment shall file with t e

. Agency , at the time of planning th~ project, a detailed environmental

impact statement including informat10n on :

(a) The impact on the environment of the proposed industrial

activity;

(b) The treatment works of the proposed project;
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(c) The unavoidable adverse environmental effects of the proposed
project; and

(d) The steps proposed to be taken by the project proponent to
minimise adverse environmental effects.

"(3) The agency may prescribe guidelines for the preparation of
environmental impact statements, and where such guidelines have been
prescribed, the proponents of projects shan prepare environmental
impact statements according to the said guidelines.

"(4) The agency may itself or through the appropriate government
agency review the environmental impact statement and, where it deems
appropriate, it may also involve public participation in the assessment
ofthe environmental impact statement.

"(5) Af th\. ter e review under Sub-Section (4), the Agency may either
approve the environmental impact assessment or recommend to the
.Federal Government that the project be modified or rejected in the
mterest of environmental objectives."

If we are to protect the quality of our waters, industrial projects should
n~t. be allowed in areas or near public waters which have already reached
cr~s. pollution levels. Also, the projects must accept the Polluter Pay
Principle (PPP) and pay Discharge Fees for burdening public waters with
their wastes. This would incentivize them to install treatment works in their
plants which treat wastes before their discharge in public waters.

The requirement of the EIS would, at best, protect the future. It does'
not, h~wever, provide any remedy for environmental degradation brought
abou~ in the past. From this angle also, the 1983 Ordinance is generally
unsatisfactory for this country's needs.

It is proposed that the following measures be considered for the
existing pollutants :

(1) they should be required to pay a Discharge Fee for their effluent
discharges.
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(2) economic incentives such as duty free import of pollution abatement/
treatment work, accelerated depreciation and tax write offs should be
given to those entrepreneurs who rectify an existing design.

(3) to induce the installation of treatment works progressively, the Dis-
charge Fee should be increased, say doubled every three years. After
a period, the Government should have the option to close the plant if
treatment works have not been installed by then.

Water Pollution

A substantial majority of the population of Pakistan uses river water
for drinking-and irrigation purposes. The same source is used for drinking
by our live-stock wealth. It should, therefore, be of utmost importance for
us to protect this use of rivers. The history and romance of this country
is also inter-woven around our rivers.

Yet, because of the wanton discharges of domestic and industrial
wastes into these public waters, the quality of the water is now seriously
threatened. At some places, near industrial estates, the quality of water in the
canals and rivers is so degraded that its use has led to health hazards. This is
brought about also by the use of such water for irrigation purposes. The
harmful chemicals discharged by factories find their way into our crops and
vegetables thus entering the food cycle. Harmful chemicals also enter the
food cycle through fish in these polluted waters.

Inspite of the gravity of the situation, there is no provision in Pakistani
law that prevents any person from polluting our waters. There is, I believe,
great need for immediate action in this area.

By providing for EIS, the 1983 Ordinance, if meaningfully imple-
mented, can atleast contain a major source of the pollution of our public
waters but public waters can be polluted from non -industrial activity as
well. Municipal and domestic wastes can degrade rivers and canals to harmful
levels but the 1983 Ordinance would be helpless in respect of such non-
industrial activity. This lacuna needs to be filled.
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Marine Pollution

Our territorial seas and marine waters are also threatened by the
unregulated pollutional activity around and in it. Landbased activity contri-
butes significantly to marine pollution. The Layari river in Karachi, for
example, carries the domestic and industrial wastes of that entire city and its
satellite industrial estates with harmful levelsof chromium, lead and bicarbo-
nates into the sea. None of the industries is required to either control their
wastes or to treat them before discharge.

The ocean going vessels and oil tankers that use our marine waters
also discharge their wastes without any regulation by the Pakistan Govern-
ment. Recently, off shore oil drilling has been started in our territorial waters.
All these activities point to the growing dangers of further pollution of our
marine environment. As of now, the situation is already alarming and we keep
reading repeatedly of dead or contaminated fish, crabs and lobsters in the
coastal waters of Karachi. A recent study by PCSIR has shown a high percent.
age of chemical pollutants in these waters.

Most countries in the region have responded to the threat to their
marine environment by a comprehensive legislation on marine pollution.
Unfortunately, there is no such law in Pakistan. Even the 1983 Ordinance
does not deal with this matter directly and the requirement of EIS, if and
when fully implemented, shall not reverse the trend of our marine pollution.
A regulatory regime in respect of marine pollution should not only include
land-based activity but also cover the following;

(1) regulate the discharge of wastes by vessels of certain tonnage ..Such
vessels should make arrangements for containers to recover residual
and waste oils.

(2) vessels of certain tonnage should be required to be fitted with anti-
pollution equipment.

(3) regulate off -shore oil exploration activity from an environmental
standpoint.

(4) regulate the dumping of wastes in the territorial waters.
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(5) compulsory insurance of vessels of certain tonnage for Civil Liability
for Oil Pollution Damage.

Air Pollution

Air pollution is not that major a problem in Pakistan today although
our bigger cities, particularly Karachi, are increasingly afflicted with this
malady. Recent studies by PCSIR showed that the air pollution in Karachi
has reached unsafe levels.

Air pollution is caused by two sources;

1. Mobile sources include vehicular traffic. Emissions.from motor vehicles
and rickshaws include carbon monoxide which contribute substantially to the

.pollution of our urban centres.

2. The stationary sources of air pollution include smoke and other dis-
charges from factories.

Because the assimilativecapacity of the air is far greater than the public
waters, air pollution has not reached dangerous levels so far in Pakistan.
But the experience of Karachi should indicate that we must move without
delay at least in respect of some areas. Otherwise, the residents of cities
affected by air pollution will suffer increasing health problems. Also, air
pollution can destroy the beauty of our national treasures such as the Quaid
Mausoleum in Karachi which is threatened by the discolouration process
as a result of the chemical wastes in the air.

Noise Pollution

A growing environmental problem - but one which has to date not
assumed crisis dimension atleast outside our two or three main urban centres
_ is noise. This is caused by the following main sources ; industrial/factory
noise, construction noise, recreation and advertising (loud speakers) noise,
highway traffic noise, railway/train noise and airport and airport-based
noise.

From a reading of our newspapers, it is apparent that residents of the
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cities are increasingly complaining about factory, airport or loud speaker
noise in residential areas. Noise beyond a generally acceptable 80 decibels
level tends to disturb and adversely effects a human personality: the stress
produced impacts on the general well-being of the citizens. Particularly
if a person has not been able to get appropriate rest and sleep, it prejudices
his efficiency at work.

Pakistan has so far not responded to this problem. There are outdated
provisions in the Factories Act, 1934 covering noise-induced hearing loss
but these compensation provisions are only for the benefit of the affected
factory worker. The neighbouring residents, who may be equally affected,
get no protection.

Several countries have realized the importance of avoiding urban
stresses brought about by unbearable noise levels. Factories are required to
use noise-abatement equipment. Loud speaker use is prohibited atleast during
certain hours. Construction activity in a city comes to an end by a certain
time.

During a recent visit to China as a part of an ESCAP Environmental
Mission, I saw the use of noise meters in prominent places in some cities.
Residents can continually see the noise level of their city at that busy point.
And, if the noise levels exceed the permissible level, the city moves in with
remedial measures like banning of loud speaker use.

Proposals for Pakistan in this regard include :

(1) prohibit/regulate loud speakers in cities

(2) regulate airport traffic after certain hours

(3) bar the use of vehicleswithout silencers

(4) encourage use of noise abatement equipment in factories particularly
if they are located in cities/residential areas.

The above would be recommended only where investigations reveal
a noise levelaveragingabout 70 - 75 decibles.

Forest Conservation

Forests play an important role in the life of nations. In addition to their
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recreational value, they provide stability in climate, soil erosion and producti-
vity. Countries are, resultantly, looking at their forest resources with much
attention. Several neighbours such as China, India, and Nepal, for example,
have recently recognised the massive deforestations that took place in their
countries with the resultant increase of soil erosion, flood incidence, and
natural catastrophies. These countries now give top priority to their affore-
station efforts.

It is generally said that a country must have about one third of its
territory under forest cover. There are no hard and fast rules about this
percentage but efforts are made at least in the region to maintain this per-
centage. The Indian national planning in this regard seeks to raise its forest
cover-to this level from its existing 14%.

Pakistan, unfortunately, has been deforested to such a massive extent
that less than 5% of its area is under forest cover. Much of this is
concentrated in the NWFP. The reasons for our accelerated deforestation
include use of our forest wealth for construction and industrial activity,
fodder, and fuel-wood needs.

We inherited the Forest Act of 1927, which was drafted with colonial
objectives in mind. To the colonial master, our forest wealth represented a
source of revenue rather than a natural resource that had to be nurtured
and prolonged. The colonialist evolved the Indian Forest Service, compiled
Forestry manuals, and trained the forest officer, all in the service of the
master. All these were revenue oriented exercises, the supreme objective
being to raise more income for the colonial government. Unfortunately, this
orientation did not change after our independence and our present insti-
tutional and legal frame-work continues to be the same. Forest officials,
even today, pride themselves over higher earnings from their forest districts
than during the terms of their predecessors. Generally, the importance of
conservation is missing in the conditioning of these officials and the policies
that they evolveand implement.

It is important for Pakistan to redraft or appropriately amend its Forest
laws to make them in line with the contemporary need to preserve rather
than to exploit. If the regional experience is of some value [ 4 ] , the theme of
the new forest order should center around people's participation. It has been
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realized that the forests belong to the people and unless the people are
involved in the management of forests, the effort to prevent deforestation
will be handicapped. The new legislation should highlight the conservation-
oriented objective of forest management. It should classify the forest wealth
of Pakistan and enable the drawing up of management plans for 5 to 20 years.
The fo~est utilization agreements whereunder a concessionaire is allowed to
harvest. a forest should include rigorous provisions of afforestation and the
maximum involvement of local people and resources.

Only with this new Forest order can the existing trend of deforestation
be reversed.

CONCWSIONS AND RECOMMENDATIONS

Implement the 1983 Ordinance

The fundamental recommendation to be made is that the 1983
Environment Ordinance should be implemented without any further delay.
The Environmental Council, Agency and the Advisory Committees to be set
up under it should be constituted at once. The rules for the implementation
of Section 8 of the Ordinance in respect of the EIS requirement should'
receive the urgent attention of our planners. Only with such rules can the
effort towards environmental regulation commence in Pakistan.

Institution Building

To assist in the implementation of the 1983 Ordinance, the Government
should give top priority to developing an infrastructure for such manage-
ment. This would include laboratories, equipment and trained staff for this
new effort.

Laboratories and staff could sample the waters of our rivers and our
seas on an on-going basis to examine their continuing deterioration and give
us data for a meaningful implementation of our laws.

More Environmental Laws

Where the 1983 Ordinance has been identified to be inadequate,
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I ta I islation should be introduced. Attention is invited to thesupp emen ry egi .
need to update the forest laws of Pakistan .to ~ake them conservation-
oriented. A specific legislation on marine pollution ISnecessary. Separate laws
on water, air and noise pollution should also be considered.

Public Awareness

The implementation of any law is handicapped by lack of public
itivit in that area It is of the utmost importance, therefore, for the

sensi 1 y '. tal ights" f
Government to create public awareness for the "en~onmen .r s 0

iti S llabi in schools and universities could include envrronmentalour CI izens, y . d
subjects. The television and news media could help in the effort to e uc~te
the citizens about the precious nature of our environmental legacy: NOIse

ld b . tailed at a few points in Karachi and Lahore to stimulate
Meters cou e ins 0n1 inf d ublic
public awareness for example, of noise pollution. y an orme p
opinion on environmental matters will induce appropriate governmental
regulation in this matter.

National Environmental Awards

As a part of the public awareness efforts, the Govern~ent should
institute ~ational environmental awards which should be given eve?, y.ear
t and companies who have made the most significant contributiono persons . . f h
towards environmental protection of our resources. The instItut~on 0 sue
awards and similar prizes would create a public impact of the Importance
of environmental protection.
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ABSTRACT

Growth in agriculture has been keeping pace with growth in popula-
tion. There are constraints to expansion and improving yields namely,
limited water, costly .inputs, problematic soils, inappropriate technology and
environmental hazards. Ways and means to over come the constraints are
discussed and an action plan is proposed.

INTRODUCTION

Agriculture is the largest sector in the economy of Pakistan. It contri-
butes 26% of GDP, employs 53% of the labour force and earns almost 60% of
the foreign exchange through export of raw, semi-processed and processed
agricultural products.

LAND UTILIZATION

Utilization of land in Pakistan is given in Table 1.

TABLE - 1 Land Utilization

Land Category Million
Hectares

1. Geographical area 79.61

2. Cultivated area 20.33

3. Culturable Waste 12.56

4. Crop area-irrigated 15.42

5. Crop Area-rainfed 4.57

6. Forest area 2.96

Source: Agricultural Statistics of Pakistan, 1984.

% of Geographical
area

26

16

19

6

4

The total cropped area is about 20 million hectares; about 76% of this area
is irrigated and the rest is dependent on rains.
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FARM DISTRIBUTION
Farms less than 5hectares are 74%of total farms and occupy 34%of cultivated
area. Medium (5 to 10 hectares farms comprise 17% of total farms and
occupy 25%of area. The ceilingon agricultural land holdings is 40 hectares in
irrigated areas and 80 hectares in unirrigated areas. Large farms (10 hectares
and above) are 9% of total farms and occupy 41%of cultivated area. Table 2
givesthe data in absolute terms.

TABLE 2 Fann size distribution
Number . Farm Area Average
(Millions) Million size (Hect.)

(Hect.)

1. Small Farms 2.99 6.55 2.3
(under 5 hectares)

2. Medium Farms 0.71 4.70 5.8
(5 to under 10 hectares)

3. Large Farms 0.37 7.81 15.5
(10 hectares and above)

Source: Censusof Agriculture, 1980.

CROP PRODUCTION

Forecast increase in crop production based on recent trends can
generally sustain a population of 160 million by year 2000. Tables 3 to 6
project past trends, desirable crop outputs, corresponding consumption
demand and net balance.

Wheat
Wheat is the major cereal crop of Pakistan and is sown over 7.3 million

hectares. Production during 1984·85 was 11.7 million tonnes against a
target of 13.02 million tonnes. At 120 kgs. per head, annual consumption
requirement for 160 million people in the year 2000 comes to 19.20 million
tonnes. After providing an allowance of 10% for seeds and waste, gross
domestic requirement works out to 21.12 million tonnes. Production has
increased over the past 14 years at an average of 4.3% per annum. Over the
next 15 years; this trend would yield 22.00 million tonnes. As wheat is the
staple food crop of Pakistan, a desirable and possible growth rate is 5%per
annum. This will lead to a production of 24.32 million tonnes and result
in a surplus of 3 million tonnes.
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TABLE - 3. PASTTRENDS

Production in Annual Production
Crops 1970·71 1984·85 growth in

rate (%) year 2000
-·-~OO tonnes-- (000 tonnes)

Wheat 6476 11703 4.3 22007

Rice 2200 3315 3.0 5165

Cotton (000 bales) 3180 5930 4.5 11476

Sugarcane 23167 32140 2.4 49871
Maize 718 1028 2.6 1511
Cotton Seed Oil 92 171 4.5 331

Edible Oils (Non-conventional) 3
Pulses 669 725 0.6 793

Fruits 1602 3416 5.6 7735

Vegetables 1626 2550 3.3 4150

TABLE - 4. DESIRABLE FUTURE

CROP PRODUCTION

Production Annual Desirable
1984·85 Growth Production

Rate (%) 1999·2000
Crop (000 tonnes) (000 tonnes)

Wheat 11'703 5 24330

Rice 3315 4 5970
Cotton (000 bales) 5930 3 9239
Sugarcane 32140 4 57882
Maize 1028 4 1851
Cotton Seed Oil 171 267
Edible Oil (Non-Conventional) 3 40 467
Oilseeds
Pulses 725 3 1130
Fruits 3416 5 7102
Vegetables 2550 4 4592
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TABLE- 5. CONSUMPTIONPATTERN

Per capita
Consump-

tion
(kg./head)

1984-85
Requirements
(000 tonnes)

Consumption Total
by 94.73 including
million 10%seed
people etc.

199~2000
Requirements
(000 tonnes)

Consumption Total
by 160 including
million 10% seed
people etc.

Wheat 120 11368 12505 19200 21120
Rice 22 2085 2294 3520 3872
Edible Oil 9.10 862 862 1456 1456
Pulses 5.95 564 620 952 1047
Cotton (000 bales) 3000 3000 5000 5000

Crop

TABLE··6. BALANCESHEET

(Year 2000)

Unit Desirable Forecast Balance
production demand

(000 tonnes) 24330 21120 + 3210
(000 tonnes) 5970 3872 + 2098
(000 tonnes) 1130 1047 + 83

. (000 tonnes) - 734 1456 722
(000 bales) 9239 5000 + 4239

Wheat
Rice
Pulses

Edible Oil
Cotton
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Rice

Area sown under rice crop is almost 2 million hectares. Production
during 1983-84 was 3.3 million tonnes. At a rate of22 kgs per head consum-
ption requirement in the year 2000 comes to 3.52 million tonnes. After
provision of 10% for seed and waste etc., the total requirement works to
3.87 million tonnes. The trend during the last 14 years has been an annual
growth rate of 3%. Keeping in view the usage of better technology that will
be available during the coming years, the prospective growth of rice output
is 4% p.a. which will lead to a production of 5.97 million tonnes. This will
result in a surplus production of almost 2 million tonnes for export. Past
maximum exports have been of the levelof 1.3 million tonnes.

Cotton

Cotton is an important cash crop for Pakistan. Area sown in 1984·85
was 2.24 million hectares, the production was 5.93 million bales. Present
domestic mill/loom capacity is 3 million bales. With the policy to shift from
export of raw cotton/yam to processed goods, domestic mill/loom demand
may increase to 5 million bales in the year 2000. Annual growth rate of
cotton crop during the last 14 years has been 4.5%. Continuation of this
growth without related increases in domestic consumption and/or export
would not be desirable. Perhaps; it may be profitable to control the annual
growth rate of cotton crop to 3%. This may be achieved by increasing per
acre yields but substituting part of area under cotton with such high value
crops as oilseeds, fruits and vetetables. Under this policy, cotton production
in the year 2000 could be 9.24 million bales, which will result in an export-
able surplus of 4.5 million bales. This surplus is not expected to create any
problems for disposal at remunerative prices.

Sugarcane

Sugarcane is a water and capital intensive crop. Annual growth of
sugarcane over the last 14 years has been 2.4%. It will be desirable to boost
up production of sugarcane, to achieve 4% growth, resulting in 58 million
tonnes of cane in the year 2000 against 32 million tonnes at present.

Maize

Maize is an important industrial crop in Pakistan. Present area under
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this crop is 0.8 million hectares with a production of roughly 1 million
tonnes. Annual growth in maize output since 1970·71 has been 2.6%. In view
of growing demand for industrial consumption and as poultry feed, the desir-
able growth rate is at least 4%, resulting in 1.9 million tonnes of maize by
2000. Given low current yields, the targetted improvement can be
conveniently achieved with yield rather than area increases.

Oilseeds

Pakistan is facing a crucial deficiency in edible oils. Requirement in
1985-86 was estimated at 940,000 tonnes. Per capita consumption of edible
oil is 9.1 kgs per head. At this rate, the domestic demand of 160 ~ion
people would be roughly 1.46 million tonnes. This req,uirement can be
partially met through diversification in cropping patterns, promoting
indigenous oilseeds, especially non-conventional oilseeds. The desirable
growth rate for non-conventional oilseeds is 40% per annum.

Cotton seed will contribute 267 thousand tonnes of edible oil, while
467 thousand tonnes of edible oil will be made available through promotion
of non-conventional oilseeds. Thus indigenous production of edible oils is
forecasted at 734 thousand tonnes against the present 250 thousand tonnes.
The deficit of around 722 thousand tonnes, will be almost the same as
the present levelof imports.

Pulses

Per capita requirement of pulses is 5.95 kgs. At this rate, demand for
pulses by 160 million people will be 952 thousand tonnes. After accounting
for 10%seeds and waste, gross demand works out to 1,047,000 tonnes.

Growth in pulses over the last 14 years has averaged 0.6% per annum.
It is desirable to achieve an annual growth rate of at least 3%. This is possible
in view of the very low yields at present. Possible production is thus 1,130
thousand tonnes, resulting in an exportable surplus of 83 thousand tonnes.

Fruits and Vegetables

Annual growth output has been 5.6% for fruits and 3.3% for vegetables.
It will be desirable to continue with growth rates of 5% and 4% in these
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crops respectively.

Crop Yields

The main emphasis in achieving production targets will be through
increasing per hectare yields. Current and forecast yields are given in Table-7.

Table - 7 Yields
Kgs/hectare

Crops 1984-85 1999-2000

Wheat 1612 3351

Rice 1659 2987

Cotton (lint) 450 701

Sugarcane 35568 66406

Maize 1271 2289

Pulses 512 799

Fruits 8373 17407

Vegetables 12201 21971

In case of oilseeds, the production targets will be achieved by expand-
ing area under non-conventional oilseeds by almost 2 million hectares from
the present 26,000 hectares.

CONSTRAINTSANDOBSTACLESTO ACHIEVING
THE DESIRABLEPRODUCTION

Water

Water availability in 1970·71 was 7Q MAF. It grew at an annual rate
of 2.4% to 97.33 MAF in 1984·85. If water supplies do not expand further,
these will become a lirniting.factor to increases in cropping intensity and to
bringing virgin la~d under ~ultivation.

MAF '" million acre feet.
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Problem Soils

Water logging and salinity poses a big threat to agriculture. If proper
measures are not adopted to combat water logging and salinity, crop produc-
tion programmes cannot be achieved.

Agriculture Research

The present level of agriculture research cannot cater to the ever
mounting challenges to be faced ~y the year 2000.

Transfer of Technology

The extension programme in Pakistan is inadequate. Most of the
technology generated at agriculture research stations does, not reach the
farmer. This may threaten the future of agriculture in Pakistan.

Input supplies

Inadequate and improper use of fertilizers and pesticides, and inade-
quate use of quality seed will hamper the production programme. Similarly,
limited availability of technology and machinery is also an obstacle to achiev-
ing the desired targets. It is expected that increases in output will be
associated with efficiency in the use of inputs, to make the product compe-
tative in the open market. However, substantial enhancement in the use of
fertilizers, particularly N, P/K2 as well as micro elements, will be necessary.
The availability of these elements shall have to be ensured to attain the
projected production levels. Other important inputs like pesticides and farm
machinery shall have to keep pace with output growth, whereas availability
of certified HYV3 seed is expected to form the key input for the projected
harvests. The development of seed industry has lagged behind. Being an
activity that requires a high degree of organisational skills, it shall have to
make a lot of strides to play its vital role.

Environmental Hazards

Land-use planning is non-existent at present. Use of pesticides and
fertilizers mechanization and extension of irrigation in arid and semi -arid, .

2 N = Nitrogen, mainly as Urea; P = Phosphate; K = Potash
3. HYV = High Yielding Varieties.
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areas also creates environmental hazards. All these would act as limiting
factors to the expansion and improvement of agriculture.

WAYS AND MEANS TO OVER COME THE CONSTRAINTS

Availability of Water

We must continue to expand availability of water supply by increasing
irrigation and exploiting ground water resources. During the past 12 years,
annual growth of water supply has been 2.4%. We must at least aim to
continue expanding this resource by 2% per annum in future, thus making
one-third as much more water available by the year 2000. In addition,
water supplies at the farm can be further augmented through curbing losses
in water courses which are currently 48%. This will not only intensify crop
production in the present area sown but allow virgin lands to be cropped.

Cultivated area

Cultivated area during the last 14 years has expanded from 19.09
million hectares in 1971 -72 to 20.34 million hectares in 1983 -84, implying
expansion at the extensive margin by 0.5% per annum. If this trend continues
we should be able to add another 2 million hectares to cultivated area. This
should help bring more area under high value crops, especially oilseed.
Total cropped area has expanded from 16.6 million hectares in 1971-72
to 20.06 million hectares in 1983-84 implying an annual growth rate of 1%
and increasing cropping intensity. On the basis of trends, a cropped area of
23.5 million hectares can be achieved by the year 2000.

Fertilizers

Fertilizer usage has grown at an annual rate of 11% during the
last 14 years. The Sixth Five Year Plan envisaged an annual growth rate of
8%. The main emphasis in fertilizer application will be to keep up this level.
Annual growth rates for N, P&K are envisaged at 6, 10 and 15% respectively,
with an average rate of 7.4% per annum. Total consumption will rise to 3668
thousand tonnes in the year 2000 against 1255 thousand tonnes in 1984-85.
The N : P ratio will be reduced from 3 : 1 at present to 2 : 1 in the year 2000.
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Seeds

Quality seed is an important input in raisingproduction. During the last
14 years, seed availability has increased by 11%. It will be desirable to
maintain a growth rate of 10%in the coming years.

Plant Protection and Farm Machinery

It is recommended to increase plant protection coverage at an annual
rate of 10%. Similarly, farm machinery needs to be introduced for timely
cultivation and harvest of crops.

Environmental Overview

It is apparent that crop production has to travel a long
distance and at a quicker pace to meet the challenges of the year 2000.
In this developmental phase, when population growth will also be pheno-
menal, a ·holistic view of the environment shall have to be taken to ensure
a reasonable living for future human populations. This entails integrated
development of the three components of the agriculture sector viz crops,
livestock and forestry, so that each one plays a complementary role. Wehave
to ensure that the man-made eco-system sustains itself as well as sustains
further development. This implies that it isnot utilized beyond its carrying
capacity.

ACTION i>LAN

To maximize water availabilty by building new dams, installation
of tubewells and minirnising water losses in conveyance. This requires strong
institutional arrangements in each area.

Attempts should be made to bring virgin land under agriculture and
also reclaim problem soils.

There is a need to augment input suppliesoffertilizer, pesticides, farm
machinery.

Agriculture III

There is a need for strong seed production, multiplication and distri-
bution servicesin the country -side.

Agriculture research should be strengthened for coping with the
challenge of introducing high yielding cultivars of various crops and
also to meet the challengesof drought, insect pests and diseases.

Alongside agriculture research, there is a need to promote transfer of
technology by strengthening extension services in the country -side.

There is a strong need to avoid and minimise environmental hazards
which are likely to result from development activities in agriculture
in the bid to raise production. Some of the pertinent fields

. requiring attention are use of pesticide's, mechanization, extension of
agriculture on marginal lands and steep hills; and the extension of
irrigation to arid and semi-arid areas.
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INTRODUCTION

Shortage of food compels developing countries to increase production
by exploiting land and water resources. In the past, developed countries
have supplemented food availability in many developing countries, but
food-aid might be limited in the future. It would not be possible for many
developing countries to buy food at international market prices. Food
production for millions of hungry people would put considerable strain on
the land and water resources of most developing countries.

Demand in the developing countries for the 3F's (Food, Feed & Fibre)
will continue to increase, till their populations and consumption levels
stabilize. But there is no hope of halting either population growth or rising
expectations in the near future. Under pressure to grow more 3 F's, develop-
ing countries should not forget the harmful effects of development on land
and water resources. They should exploit natural resources rationally, not
only for the welfare of the present generation, but also for future generations.

History bears witness that civilizations based on irrigated agriculture
have perished, because they did not understand the adverse effects on irriga-
tion on the environment and failed to adopt sound principles for conservation
of land and water. However, experts are of the view that by adopting sound
principles and practices for conservation, environmental degradation can
be avoided.

Many developing countries, particularly in semi-arid regions, owing
shortage of financial resources and technical know-how, consider that the
main objective of an irrigation project is to achieve profitable agriculture.
This is a shortsighted approach. If other factors like social acceptability and
environmental protection are neglected, it might be possible to achieve profit-
able agriculture for a short period, but it will certainly not be perpetual
agriculture. If the adverse effect of irrigation on the environment (e.g. water-
logging and salinity) are neglected, then irrigated agriculture is destined to
decline. The main purposes of an irrigation project should be the long term
benefit of the economy, the society and the environment. With the above
broad purposes, an irrigation project can surely achieve prosperous, perpetual
and ever progressive' agriculture.

Views expressed by the authors do not necessarily reflect the views of
Government of Pakistan.
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The aim of this paper is to bring into sharp focus the adverse effects
of irrigation for stimulating discussion among the subject -matter specialists,
scientists and engineers, so that a pragmatic approach is worked out to make
government and public aware of the dangers of not protecting the environ-
ment in general, and land and water resources in particular.

ENVIRONMENTALIMPACTSOF SURFACE IRRIGATION

The environmental impact of surface irrigation !s extensive and
complex, ranging geographically from upland reservoirsto continental shelves
of oceans, and functionally across physio-chemical, ecological and social
dimensions. Various elements of the environmental impact of surface irrigation
are listed and categorized in Fig. 1. Some of the possible adverse impacts of
surface irrigation are briefly presented.

Physio-chemical

Major impacts of irrigation are on ground water equilibrium and soil
fertility. Huge seepage into the acquifer results in a risingwater table. A high
water table limits root zone aeration and crop productivity. Salt accretion,
saline water intrusion and other contaminants destroy soil fertility. Increases
in turbidity and stream pollution by overdozes of fertilizers, pesticides and
herbicides are other adverse effects linked with irrigation. River erosion
downstream of reservoirs, sheet erosion of top soil in irrigated tracts and
over-sedimentation are also non-negligible side-effects. In addition, the long
term effects of changes in temperature, humidity and seasonal oxygen (owing
increases in cropping intensity) are not really known.

Ecological

Surface irrigation of semi-arid regions has remarkably strong effects
on plants, animals and their environment, not all of which have been
intended. Uprooting natural vegetation, clearing ground for mono-culture
or limited crop rotation, upsets the ecological balance. Wildlife is disturbed
by destruction of natural habitats. Specieswith low resilience become rare or
extinct. The impact continues to be felt on downstream habitats. Reduction
of fresh water supplies and elimination of periodic flood flows severely
curtail riverain forests and mangroves. Increased turbidity and pollution by.
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fertilizers, herbicides and pesticides cause eutrophication of lakes and destroy
essential nutrients for aquatic life in rivers, estuaries and continental shelves.
Structures across rivers prevent migration of fish for breeding.

Social

Surface irrigation affects human interests in a number of ways other
than allowing increased production of food, feed and fibre. Health is a basic
area of concern. Surface irrigation can be directly linked to increases in water-
vector born diseases, such as schistosomiasis, malaria, dysentery, cholera
and typhoid. Uprooting and resettlement of persons displaced by reservoirs
has major socio-economic ramifications. Establishment of Water Users'
Associations is one of the remarkable changes brought about by irrigation
in village society. The aesthetic, natural, historical and cultural heritage of
man is often threatened by introduction of surface irrigation.

CASE STUDYOF WATERLOGGINGAND SALINITYIN PAKISTAN

The Existing Irrigation System

Pakistan is blessed with ample land and water, which with advanced
technology and efficient resource management can, not only provide food
and fibre to its ever increasing population, but also meet the food and fibre
needs of a substantial part of its neighbouring region. Irrigated agriculture
produces more than 15 million tons of grain, 32 million tons of sugarcane
and 6 million bales of cotton per annum. Notwithstanding that the con-
tiguous Indus Basin Irrigation System is the largest and one of the oldest
in the world, its agriculture production per unit area remains one of the
lowest. The low agricultural productivity, inter-alia, may be attributed to
poor resource management.

Irrigated Area

Pakistan is 32nd largest country ·of the world in geographical area,
12th largest in arable area, 5th largest in irrigated area, and the largest
country in contiguous irrigated area. Of its 79.3 million acres (MA) of
culturable area, 49.9 MA are cultivated, out of which 42.9 MA are irrigated;
34.5 MA are irrigated by canals, 5.9 MA by tubewells and 2.5 MA by other
sources.
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Climate

Pakistan has a semi-arid climate. Mean annual rainfall varies from 2 to
40 inches. More than 90% of area receives less than 20 inches. 75% of mean
annual rainfall Occurs during July, August and September.

Hydrology

Three major river basins may be recognised, namely the Indus Basin,
the Kharan Closed Basin and the Makran Coastal Basin. The bldus Basin
covers about 70%, Kharan and Makran Basins about 15% each of geographical
area. The surface waters of the Makran Coastal Basin have not yet been
exploited as the rivers are seasonal and remain dry during drought periods.
Duration of droughts ranges from 3 to 5 years.

Rivers

. The largest potential of water lies in the Indus Basin. Its perennial
nvers draw water from snowmelt and precipitation. The rivers of the Kharan
Closed Basin discharge and evaporate in an inland basin. Mekran rivers are
flashy and flow direct to the Arabian Sea.

Water Availability

The major two sources of water availability are: (i) surface water and
(ii) groundwater. Surface water is derived from the annual flow of the Indus
and its western tributaries (Jhelum and Chenab), whereas, groundwater is
exploited by tubewells, open wells, karezes etc. The mean annual flow of
the Indus, Jhelum and Chenab rivers at their rim stations is about 140 Million
Acre Feet (MAF). Flows during the Kharif cropping period are 118 MAF
(84%) and only 22 MAP (I 6%) during Rabi (December to May). The annual
design capacity of the canal system is 180 MAP. In an average river _flow
year, the canal system delivers 101 MAF of water at canal head, 64 MAP in
Kharif and 37 MAP in Rabi.

Structures

Indus Basin Irrigation System is more than 100 years old. It has two
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types of canals; namely, perennial and non-perennial. The former deliver
water to 21.3 MA all the year round. The latter irrigate 13.2 MA during
Kharif only. The Indus Irrigation System consists of 2 large dams, 4 medium
dams, 30 small dams, 16 barrages, 3 diversion weirs, 39,000 miles of irrigation
channels, 87,50Q outlets and 3,700 miles of drains.

Groundwater Aquifer

The Indus Basin is underlain by an extensive groundwater aquifer.
Out of 40 MA underlain by groundwater, about 14 MA have fresh ground-
water (less than 1000 ppm total dissolved solids), about 5 MA have ground-
water of moderate salinity ranging between 1000 and 3000 ppm, (2000 ppm
in lower Sind). 21 MA are underlain by highly saline groundwater, ()3000 ppm
or 2000 ppm in lower Sind). Map 1 shows distribution of groundwater quality.
The soft alluvial layers of the aquifer are favourable for large scale tubewell
development. Groundwater is exploited by both public and private sectors.

Tubewells

About 200,000 private tubewells have been installed to extend
irrigation and supplement canal supplies. There are two types of public
tubewells; namely, SCARP Fresh Groundwater Tubewells and Irrigation
Tubewells. The primary aim of the 14000 SCARP tubewells is to reclaim
waterlogged lands by lowering the water-table. The secondary aim is to
supplement canal supplies for increasing cropping intensity. About 1600
tubewells have been installed by provincial governments for irrigation pur-
poses only. The ratio of electric to diesel private tubewells is 2:3. All public
tubewells are electrically driven.

System Constraints

The Indus Basin Irrigation System has critical water management
constraints in terms of the quantum, frequency and timely application of
water. The system was designed to cover maximum area. Cropping intensity
was kept as low as 40% of·CCAI.This led to unnecessary increase in lengths
of canals and an eventual increase in operation and maintenance costs.

Almost all the irrigation channels are unlined and designed on the

1. CCA = Culturable Commanded Area
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regime (non-silting and non-scouring) theory, with the result that canals
have to be operated within a narrow range of discharge. This rigidity in the
operation of earthen channels is a serious limitation to meeting the timely
water requirements of crops.

Owing to inadequate quantity of water, farmers through trial and error
developed low water utilizing cultivation practices. With the introduction
of improved seeds and fertilizers, more water is required to obtain high
yields. Farmers are changing their old irrigation practices but slowly.

Because of lack of proper maintenance during the last decade, the
system has deteriorated appreciably. The major reason for lack of mainte-
nance has been the ever increasing gap between revenues accrued and cost
of maintenance. Most of the maintenance budget has been spent on h~d-
works and main canals. The carrying capacities of smaller channels has
gradually diminished owing: to siltation, especially in tail reaches, thereby
making equitable distribution of water impossible. Long deferred mainte-
nance and rehabilitation has also resulted in frequent breaches in distributa-
ries and minors, flooding fields and interrupting irrigation supplies.

Farm-water Distribution

Irrigation water is conveyed to the fields by a primary system of main
canals and branches, a secondary system of distributaries and minors, and a
tertiary system of sanctioned and zamindara watercourses. An average sanc-
tioned watercourse is 1.~ miles long and has a discharge of 1.5 cusecs. The
sanctioned watercourses are designed and laid out in the field by the Govern-
ment, but all watercourses beyond outlets are expected to be maintained by
the cultivators. The sanctioned watercourses deliver water to zamindara
watercourses at farm-gates (Nukkas) and the latter take it to the fields. The
length of zarnindara watercourses is nearly 12 times that of sanctioned
watercourses. Water is distributed to a farm within a watercourse command
by a weekly time rotation commonly called Warbandi. Each farmer is allotted
a specified time period, in proportion to his land holdings. The system
dict~tes the cropping pattern through frequency and timing of water appli-
cation. For maximizing crop production, this constraint would have to be
removed.
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Waterlogging

Before the advent of canal irrigation, the whole of the Indus Basinwas
more or less in a state of stable edaphic climax. Nature had a fixed and slow
programme of changes. The rivers meandered within their active flood plains.
During the rainy seasons, they spilled over their banks and deposited silt,
while during the dry season they acted as drains. This kept groundwater in a
state of equilibrium. The depth of water in the middle of doabs (the land
between rivers) was more than 60 ft. It was therefore difficult to practice
agriculture in the centre of doabs. Agriculture was practiced along the banks
of the rivers which got inundated every year or where the water -table was
high enough for groundwater to be drawn by animal or manual power. The
central portions of the doabs acted as sanctuaries for plants, trees, birds and
other animals. As rainfall was scanty, only those species of shrubs and trees
survived which could exist in drought like conditions. Some trees, like Burh
and Peppal flourished around the ponds created by rainwater. Wherethe soil
could hold enough moisture, trees like Kikar, Jund, Karana, Warn, Franh and
Swanjraan flourished. After introduction of surface irrigation, local varieties
of shurbs and trees have diminished greatly. Some have even reached a stage
of rarity.

Only 450 years ago, as recorded in the memoirs of Babar, an emperor
of India, the country was teeming with wild life. Rhinoceros, leopards, wolfs,
deer, wild buffaloes and alligators were common in their various habitats.
Now some of these animals are not even seen in the zoos of Pakistan. The
major reason for their extinction is the destruction of their habitats by
surface irrigation systems.

Man in this part of the world, has been fighting for his own exis-
tence and has never givenweight to the principle of live and let live.

Surface irrigation started much before the Moghal period. The main
function of the canals was to deliver water during the high flow period to an
area adjacent to the rivers. The present canal system was initiated in the
nineteenth century, when weirs and barrages were constructed so that
supplies would be no longer so dependent on high flows. The canals systems
were generally designed to command as much land as possible, particularly
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crown waste, so that maximum returns could be obtained from sale of
project lands and from subsequent taxation. For this reason, designed
cropping intensities were kept low, often about half the intensities which
the land would be capable of supporting. In the early stages, canal systems
were developed for perennial or year-round cropping but later, as the limited
'Rabi' supplies became fully committed, non-perennial systems were built,
essentially though not exclusively, for summer crop production. In order to
keep the capital cost of irrigation projects as low as possible, earthen
channels, without any appropriate system of drainage, were constructed.
Present irrigation efficiency is as low as 32%, which means that out of the
101 MAF water withdrawn from the rivers, 68 MAF is lost during conveyance
and application. The latest estimates for irrigation system losses are given in
table 1.

Table 1 : Water Losses in Conveyance and Application

Losses
within each

stage

Losses with reference
to Main Canal head

Main canals or branches
Sanctioned watercourses
Zamindara watercourses
Irrigated fields

25%
26%
27%
21%

25%
20%
15%
8%

68%

Extent of Waterlogging

The irrigation system of the Indus Basin covers a gross area of 40.5 MA
and a culturable commanded area (CCA) of 34.5 MA. According to WAPDA
1985 survey report, 11.8 MA and 4.5 MA have watertable less than 5 ft.
deep during October and April, respectively. Areas with watertable depth
less than 10ft. during October and April are 24 MA and 21 MA respectively.
In other words, about 60% of the CCA is waterlogged. Map 2 shows the depth
of groundwater in different areas while the percentage area underlain by
various depths of watertable is given in Fig. 2. The problem of waterlogging is
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very serious. It has caused a great setback to agricultural production. The
area having groundwater table within 5 ft. depth is classified as disaster area.
Trends in extent of waterlogged and disaster areas are shown in Figs. 3 and 4.

Water Balance

Waterlogging is the result of water imbalance. When the input to the
groundwater aquifer becomes more than the output, the watertable starts
rising. The aquifer is recharged from rainwater seepage, river system losses,
flood water seepage, irrigation system conveyance losses and field applica-
tion losses. Various factors contributing to the groundwater aquifer are
depicted in Fig. 5. It is estimated that the total recharge to the aquifer is
between 40 MAF to 60 MAF. In other words, the input is more than the
output by 10 to 20 MAF per annum. A great effort is needed to re -establish
the groundwater balance.

Salinity

Long before the introduction of irrigation, an appreciable amount of
salt existed in the Indus Basin. This primary salinity resulted from the original
geological formation of the basin. Later, as a result of salt accumulation,
originating from evaporation of floods and groundwater, salinity increased
in the upper starta of the soil. Low-lying areas, successively inundated by
floods, and natural depressions, where rain water collected to an appreciable
amount, became fertile as salts got leached to the lower layers of soil. On the
other hand, areas underlain by shallow watertable and on the slopes of
relatively high land, became severely affected owing to accumulation of
salts. Secondary soil salinity can be attributed to irrigation. All waters,
whether derived from springs, streams, rivers, or wells, contain soluble salts.
When irrigation water is applied to land, part of it evaporates and the remain-
ing seeps down through the soil. In the absence of adequate irrigation and
drainage, the salts accumulate in the root zone. If ample water is delivered to
land, the salts get leached to the water -table. Thus irrigation adversely
affects soil and groundwater.

Further, the rise of watertable aggravates the salinity of soil. As the
watertable approaches the. surface, substantial surface evaporation takes
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place and appreciable amounts of salts move upward by capillary action into
the soil surface. As salts accumulate on the soil surface, the salt concentration
in the groundwater also changes slowly. Howeverwhen an extra dose of water
is given for leaching, the concentration of salts in the groundwater changes
considerably. Unless salts are transported out of the system, the salt build -up
goes on.

Since introduction of irrigation, the Indus Basin has been acting as a
salt sink i.e. the salinization of soil and of groundwater has been continuously
on the increase. if the disposal of salts remains inadequate, the salt contents
of both soil and groundwater will soon increase to an intolerable level.

Present Extent of Salinity

Results of WAPDA soil survey (1977 -79) for salinity at the surface
.and in the soil profile are given at Tables 2 and 3 respectively. Nearly 24%
of area surveyed has saline sodic soils.

Salt Balance

Average annual salinity of the western rivers at their rim stations is
about 131 ppm (0.16 ton/acre ft). Near Kotri this increases to 243 ppm
(0.29 ton/acre ft). Average annual discharge of western rivers at their rim
stations is about 140 MAF which means approximately 22.4 million tons
(MT) of salt enters the Indus Basin from the mountains. About 40 MAF
of water carry 11.6 MT of salts to the sea. About 10.8 MT of salts are added
to the system annually. Calculations are presented in Fig. 6.

RECOMMENDATIONS

In order to keep pace with the increase in population and standard of
living, all the countries of the world in general, and developing countries
in particular, are bound to exploit their land and water resources. Rapid
development of land and water resources without due consideration of
environmental consequences can prove harmful. It is suggested that appro- .
priate policies should be chalked out for preventing adverse effects of
environmental changes. Some of the appropriate policies which should be
adopted in Pakistan are enumerated below:
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1. Every effort should be made to exploit land 'and water resources
in such a way that in the long run the economy, the society, and
the environment are benefited.

2. At the planning stage, all potential environmental impacts owing
to development of land and water resources should be identified
and evaluated.

3. All feasibility reports relating to land and water development
projects should identify possible environmental impacts owing to
the proposed project and should contain an appropriate environ-
mental protection plan.

4. For adequate protection of environment, an agency at the
Federal level should be created for evaluating the harmful effects
of development.

5. Land and water resources should also be protected from harmful
effects of development in other sectors, such as, industry and
urbanization.

6. Through the mass-media, the public should be made aware ofthe
consequences for their own and their childrens' lives of the
adverse environmental impacts of variousprojects.
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ABSTRACT

The paper describes briefly the progress achieved in the livestock
sector, the existing situation and trends, development objectives and desired
future constraints ways and means to remove the constraints and an Action, ,
Plan for development and conservation.

Pakistan possessesthe resource-base for the establishment of flourishing
livestock industries. The two hundred million head of livestock and poultry-
contribute 30% of the GNP from agriculture in Pakistan; in addition animals
provide some 75% of farm power, and around 18 million tons of dry dung
annually which is used as fuel and fertilizer. Besides contributing foods of
high biological value such as milk and meat and other valuable products
such as wool hides and skins which provide the raw materials for our leather, -

goods, carpets and other industries, livestock are the main source of liveli-
hood and earnings for the rural landless, the marginal fanners with small
holdings, and the rural women who devote a third of their working time to
livestock and forage. Only about 1/4th of Pakistan's area is cultivated. The
remaining 3/4th is a range-land which provides grazing for livestock. The
livelihood of the residents of these areas is mainly dependent upon livestock,
which alone Can harvest this vast resource. livestock thus provides employ-
ment iricome and food to the disadvantaged and the poor in rural areas.,

The resource-base for livestock husbandry has been steadily deterio-
rating since the turn of the century. Thirty-five million acres of grazing
lands have been converted into irrigated crop-lands, while the number of
livestock has increased manifold, seriously disturbing the land:livestock
ratio. The remaining 142 million acres of range-land is over-stocked and
over-grazed and its carrying capacity is being rapidly reduced. The area
under fodder crops is diminishing rapidly.

The per capita availability of milk, meat etc. is declining as human
population is increasing at a much higher rate than the growth of livestock.
Between 1960-72, human population increased 52%, while livestock popula-
tion increased only 13%. The per capita availability of milk has declined
from 13.7 oz in 1961 to 8.7 oz. in 1985. The likely gap between supply
and demand by the year 2000 has been calculated at 2.2 million tons of
milk and 600,000 tons of red meat.
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The sector has remained badly neglected in terms of allocation of
funds for development, which have been around 5% instead of 30 to 50%
of the development out-lay for agriculture on the basis of the contribution
of the sector to the GDP from agriculture.

The development of livestock sector is taking place on a bi-modal basis
i.e. there is (i) a subsistence and (ii) a commercial sector. The development
out-lays are mainly ill the commercial sector, such as in organized Poultry
Industry and the emerging Dairy Industry being organized as an urban fringe
activity. The traditional subsistence livestock farming sector which provides
employment, income and sustenance to the 70% rural population is being
marginalized, thereby aggravatingrural poverty, hunger, migration etc.

The major constraints to development are : (i) serious feed shortages;
(ii) heavy losses due to morbidity and mortality from preventable diseases;
(ill) low product prices and marketing difficulties; (iv) low yield potential
of livestock; (v) lack of producer organizations and (vi) lack of political
will and policy support for livestock development.

Three basic elements of the strategy for development and conservation
of livestock are : (i) policy and system capability (ii) public awareness and
support and (ill) livestock producers', organizations. An Action Plan has been
proposed covering the following ten major programme areas :

1) Organizational and Institutional Structure; (2) Man-PowerTraining
and Education; (3) Research and Surveys; (4) livestock Breeding and
Genetics; (5) Animal Feed and Feeding; (6) Animal Diseases & Biological
Production; (7) Producers' Milk Marketing Cooperatives and National Milk

, Grid; (8) Intensive, Commercial livestock Enterprises; (9) Information and
Awareness;and (10) Conservation and Environmental Improvement.
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INTRODUCTION

The global Biological System (plants and animals) maintains a conti-
nuous flow of energy and nutrients through a net-work of inter-locking
cycles. Man utilizes the energy and nutrients through four biological sub-
systems, crops, livestock, forests and fisheries. Their efficiency and stability
determines in a large measure not only economic productivity but also
the quality of a people's food, environment and life. livestock thus con-
stitute a major biological resource and their productivity and conservation
is a matter of deep concern. With the exponential increase in population,
rising expectations in living standards and the creation of powerful new
technologies enabling man to use up resources at an unprecedented rate,
the pressure on biological systems is mounting. A paradoxical situation has
arisen in that with each succeeding year ever higher levelsof total production
are achieved, accompanied by ever greater deterioration of the resource base. ,

The livestock population is at present under severe nutritional stress,
as the base for its feed supply has been progressively eroding. Due mainly
to the exploitative system of utilizing plant and animal resources, sixty
percent of the geographical area of Pakistan, nearly 120 million acres out of
200 million, is already desertified or threatened seriously by desertification.
There are today around 16 million acres of sandy deserts, 14 million acres
of "disaster" areas due to water-logging and salinity, 70 million acres of
denuded and desertified range-lands and 20 million acres of cold deserts
in the North. The carrying capacity of range-lands has been reduced to only
10 to 50% of their potential. Furthermore a very drastic change has taken
place since the turn of the century in the ecology of domestic animals.
While livestock numbers have increased manifold (an increase of around
1.4 million head of livestock per year in recent decades) 35 million acres of
grazing lands have been converted into irrigated crop-land. A transformation
of farming is underway, with the adoption of the Westernmodel of industrial
agricuhure-heavily dependent on external inputs such as farm machines,
chemical fertilizers and pesticides. The emphasis is on cash crops and export-
able commodities. The area under fodder crops has been reduced by a million
acres in the irrigated tract during the past decade or so. The balance between
livestock numbers and feed supplies has been completely upset. Hardly
any serious attempt has been made to provide succor or relief to the livestock
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sector and to bring about corresponding appropriate change to restore the
requisite equilibrium in the system so as to ensure the viability of livestock
production on a sustained basis.

This paper discusses broadly the strategy for bringing about the
requisite change i.e., eco-balance and development. A realistic strategy for
change in the livestock sector, which would ensure not only the achievement
of higher production targets to meet current needs but also preserve the
resource base for sustained use in future, must have clearly defined objectives.
These may be stated as follows :-,

(a) To achieve self-sufficiency in all livestock products, especially
those which are critical for meeting nutritional requirements
of people i.e. milk and meat.

(b) To contribute to foreign exchange earnings of the country,
by export of livestock and livestock products surplus to our
requirements, so as to create resources needed for modernization
and development.

(c) To achieve the above two objectives in a manner that: (a) the
stability of the resource base is ensured for sustained use in
future and (b) it leads to the improvement of the welfare of
people who are dependent on livestock for their living and
income, especially the land-less in rural areas, the farmers with
below subsistence holdings, the barani (rain-fed) areas farmers
and graziers and the rural women who devote almost one third
of their working life to the care of livestock.

PRESENT SITUATION AND TRENDS

Officially the contribution of livestock is. stated to be 30% of the
GDP from agriculture (I984). This does not provide a true picture as the cal-
culations do not take into account: (i) the draft power that work animals
contribute to farming operations and rural transport and (ii) the dung which
is used as organic fertilizer and fuel. Some six million work animals are
maintained today for tillage, irrigation and carting which provide around
75% of the energy input on farms. An interesting study from neighbouring
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India by the Director, Institute of Management, Bangalore, reports: ''Work
animals provide as much energy as the entire electrical system in India. The
Govt. of India have invested Rs. 300 billion in building up electricity generat-
ing capacity, the comparable investment in work animals is estimated as
Rs. 100 billion. The bulk of rural produce is transported to market towns
on bullock carts. The total investment in the country's 13 million bullock
carts is estimated at Rs. 40 billion, the same as the out-lay on railways.
About 20 million people are involved in the bullock cart business-the same
number of people as are employed in the entire organized industrial and
trade sectors of the, Indian economy." The situation in Pakistan is the same
in all 'essentials and the contribution of work animals to the energy supply
in the nation should be taken into account and plans made for its proper
utilization and e~ncement. In regard use of dung, ,some estimates are
available for cattle and buffalo dung. The Planning Commission Indus Basin
Research Group Report (1978) observes:" The 25 million cattle and
buffaloes in the Indus Basin produce about 18 million tons of dry dung
each year, which contain 300,000 tons of nitrogen and if used as fuel, would
delivery 6.610 kilo-calories to cooking pots on the inefficient earthen stoves
(efficiency only 11%) most common in rural areas."

If energy input of work animals and fuel and fertilizer from dung is
taken into account, the total contribution of livestock, would easily be more
than 50% of the GDP from agriculture. livestock contribute milk, meat, eggs,
draft power, manure, hides and skins, wool and hair, bones, casings, guts,
fat blood pharmaceuticals etc. No up to date assessment of their money
value is available but the example of only one livestock commodity, namely
milk, would suffice to clearly bring out their importance. The annual pro-
duction of milk is 10.9 million tons as against the total food-grain production
of 16.1 million tons (1983-84). Milk being two to three times as costly as
food-grains, it is obvious that its total value - Rs. 61.76 billions, at the whole-
.sale price of Rs. 226 per kg. as quoted for 1983-84, far exceeds the
value of all food-grains combined. Yet -the livestock sector receives hardly
5% of the investment made in the development of agriculture.

livestock also play a critical role in the rehabilitation of the dis-
possessed in rural areas. A comparison of the 1960 and 1972 Agricultural
Censuses reveals a marked increase (by 672,750) in the number of livestock-
farm households and a: decline' in the number of farming households (by



144 Towards a National Conservation Strategy

1.42 million), indicating that a large proportion of marginal farmers who.
were forced to sell their land and abandon farming took to rearing livestock
for makin livi Th dg a ving. e ependence of the rural poor on livestock is also
brought out by the fact that in the major province of Punjab, 67% of
buffaloes, 6.3%of cattle, 61% of goats are reared by the landless and small
farmers. ~vmg less than 5 hectares of land. livestock thus provides to the
vast ~J~nty of the rural poor, in particular the dis-possessed in rural areas,
the major resource for employment and survival. The only other alternative
gene~allyavailable is for the bread earner and ultimately the land-lessfamily
to mIgrate to the cities in search of employment.

Similarly the people of the under-developed and ecologically less-
favoured parts of the country are mainly dependent on livestock rearing.
Only about one fourth of Pakistan's land mass, 50 million acres is und
cult! ti h ' eriva ion, t e remaining three fourth is a range-land which produces only
grass and shrub - products that are not edible by man. livestock are the only
m~ans to harvest and utilize the vast resources of three-fourth of Pakistan _
~oil, water, sunshine, vegetation i.e. grazing resources, and convert these
into pro~ucts for human use. The welfare of the residents of 3/4th of the
geographical area of Pakistan is thus linked with the efficiency of domesti-
cated animals maintained on range-land. This they are specially equipped
to do. One of most beneficient associations in nature is the remarkable
symbiotic relationship of man, the ruminant animals and the microbes in
~he animal's rumen (fourth stomach). These microbes are able to convert
into carbo.Jtydrates the cellulose in grass, bush, tree leaves, etc., that man
cann~t metabolize. They also manufacture amino-acid (the sub-units of
protems) from non-protein nitrogen compounds, such as urea, when added
to .supplementary feed. Ruminants are thus veritable biological factOries
which recycle materials not directly utilizable by man into human foods and
other products of high value. Even in the cultivated areas, livestock make
use of the stubble of crops, cereal straws, stalks of maize and millets and
other ~rops residues and weeds of all description, vegetation on fallow lands,
road sIdes,. path ways and lands riear railway lines, canal and irrigation
~hanne~. livestock utilize enormous quantities of by-products of milling
industries, flsheries, slaughter-houses etc., which would become environ-
mental pollutants if they were not used for animal feeding.

Pakistan is the home of some of the best breeds of tropical cattle
both for draft and milk Th Pakist . ,. e am water-buffalo is incomparably the best
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milch type buffalo in the world and has traditionally been the favoured
animal in the extensive riverain areas and now of the vast canal irrigated tract
of the Indus Valley. It produces nearly 3/4th of the total milk supply in the
country and 80% of beef. Large flocks of sheep and goats subsist on the
vast-rangelands. The potential of Pakistan as a producer of milk, meat, wool
and other livestock products is fabulous.

A ftve years expert study of semi-arid lands in three continents (1979)
supported by U.S. AID has come to the conclusion that dry-land areas are
more than exclusively cereal producing regions, farmers grow both cereals
and forage for livestock and the relatively abundant and cheap labour tilts the
balance in favour of livestock production. It is observed that little evidence
exists for the profttability of new mono-crop cereal production packages..
It is suggested that future work in developing dry-land farming efforts should
concentrate on strategies which provide an explicit role for inter-related
forage and livestock production and on strategies designed to mitigate
weather-related risk. The Australian Green Revolution has demonstrated an
excellent pattern of sustainable agriculture which has been described as the
integration of crop and livestock production - a ley farming involving the
cultivation of self regenerating fodder legumes alternatively with wheat,
providing cover for land against erosion, increasing soil fertility, utilizing
labour and producing foods of high biological value. These models need
careful study to evolve land-use patterns for Pakistan in which livestock
husbandry receives due attention and which provide for sustainable
agriculture.

Inspite of these manifest advantages the livestock sector growth has,
however, not kept pace with needs, because of the great neglect to which the
sector has been subjected. livestock is the .vocation of the poor and the
dispossessed who exercise little influence on public policy. Owing to the
meagre support given, livestock sector has increased at only about 2%
per annum as against the human population increase of 3%. Between 1960
and 1972, livestock population increased by 13% while human population
increased by 52% resulting in a per capita decline in availability of livestock
products. Its growth has also been much slower compared with the crop
sector. Between 1955-82 milk production increased by only 37% while
wheat increased 213%. The per capita availabnity of milk has declined from
13.7 oz. in 1961 to 8.7 oz. in 1985. The share of livestock in the GDP from
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agriculture has fallen from 37.5% in 1960-61 to 30% in 1984-85. Conse-
quently the nation has had to resort to import of ever increasing quantities
of dairy products in order to meet the shortages.

The demand for milk and meat is increasing sharply because of: (i)
more mouths to feed, owing an average annual increase of around 3 7
~~ons in population, (ii) wbanization-30 million people are now living In
cities (almost equal to the total Population at Independence) who consume
~ore meat = and produce none (ill) the emergence of a sizeable popula-
tion of relatively richer classes, such as, families of millions of migrant
workers who are employed in oil-rich countries (iv) the influx of 3 million
~ghan refugees who are a meat eating people (the meat consumption trend
in NWFP has been increasing at the rate of 34% annually since 1979) (v)
the rapid shrinkage of fodder and forage resources _the area under fodder
has gone down during the past decade or so from 16% to 14% of irrigated
cropped area, a reduction of nearly one million acres (vi) the loss of grazing
lan~s .. mor~ than 10 million acres of range-land has been brought under
c~lt~vatIon smce Independence (the Sixth Plan target is an additional 1.2
million acres to be brought under cultivation which would further reduce
the area under grazing). The present per capita availability of milk is very
low -.only 63 litres per year and of meat only 9.2 kg.of red meat per year.
The likely gap between supply and demand by the year 2000 has been
calculated at 2.2 million tons of milk and six hundred thousands tons of
~ed meat. The import of milk and milk products is rapidly incre~ing and
IS now of the order of Rs. 803 million annually (1985).

Break-through in Poultry Production

A very significant development in the livestock sector is the modernization
of P~ult~ farming. In fact the only success story in the field of animal pro-
ductI.on in t~e country is the spectacular de\elopment of commercial poultry
farming during the past two decades. This story needs to be told as it
provides a number of lessons for other fields of livestock production as
well as raises critical policy issues.

Poultry keeping was the cinderella of livestock sector and was mainly
~he province of the resowce-less and the poor. It required the least bit of
~~s~ptent, hence women, children and the poorer rural households kept
small flocks to add to family income and nutrition. The birds maintained
themselves as scavengers, scratching dung-hills for undigested grain, insects
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and insect larvae. They utilized fallen seeds from trees, fallen grain after
harvests and left-overs from family food. This feed supply could support
only a limited number of birds per family and the per capita availability of
poultry and eggs re~ained small until intensive, commercial poultry industry
was started around 1964. The number of poultry birds in the country then
was around 10 millions and the per capita production of eggswas only about
7 eggsin a year: Organized modern poultry farms, hatcheries, broiler units
were established all over the country. There are at present some 6,000 com-
mercial poultry farms, more than 200 breeding farms and 80 hatcheries with
a capacity to produce 132 million day old chicks annually. The number of
poultry has increased to 113 million, out of which the organized commercial
poultry farms now have 60% - nearly 70 million birds. Nearly sixty million
broilers are raised for meat annually and provide around 1.1 kg. of poultry
meat per head per annum. The per capita annual availability of eggs has
increased from 7 to 42 eggs.

Simultaneously a poultry feed industry was established. Starting
with' only 69 tons of poultry feed in 1960 there are today 37 poultry feed
mills with a production capacity of one million metric tonnes of processed
feed annually. The base for a progressive poultry industry has been created.
The Sixth Plan envisages an annual 6% increase in production in milk and
meat but for poultry meat and eggsit is 14.9%and 13%.

The important elements in the break-through have consisted of the
following: (a) The initiative for development did not come from government
but from the private sector in collaboration with a foreign multi-national
which supplied the high yielding poultry stock as also the technology for
intensive poultry farming, (b) there existed within Pakistan the high-level
technical man-power and technological capacity because of the establishment
of the Agricultural University at Faisalabad which had launched a vigorous
post - graduate degree and research programme in Poultry Husbandry and
related fields, such as, animal nutrition, animal genetics, animal physiology,
food technology etc., (c) the Veterinary and Animal Husbandry Services
possessed the capability to control killer diseases like Ranikhet Disease,
and the research-based knowledge of processed feed formulations, (d) the
government provided whom-hearted support by grant of income tax and sales
tax exemption, permission to import grand-parent breeding stock on free
list and import of hatching eggs, permission to export day-old chicks, eggs,
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birds etc., and credit was made availableon easy terms.

A. major policy issue has been created by this development. The
production of eggs and poultry meat has registered a phenomenal increase
but this style of de~elopment has not only left rural poultry keeping a~
backward as before, It has reduced the earnings of poorer rural households
especially of women from the sale of eggs and birds. The livestock sector
stands divided into a subsistence and a commercial sector. This 'bi-modal'
patt~rn ena~les persons possessed·of capital and contacts, to make handsome
profits which ~h~y share with foreign multi-nationals, but marginalizes
further the. m~Jonty of rural population and undermines their customary

. means of livelihood. Obviously the foreign multinationals would invest i
creating the bi-modal pattern and commercial enterprises. Governmen~
with its primary concern with the disadvantaged rural people must take steps
to p~otect the mass of rural people and invest in modes of production which
provide employment and income to 80% of the population or else face the
consequences of mass proverty, mass migration, social and political unrest.

Dairy Farming

There are indications that the Dairy sector is also moving ra ldl
towards a pattern similar to the Poultry sector. The initiative is passingfrom
the government sponsored and managed milk-plants, which have been unable
to make any significant impact, to private entrepreneurs in the dairy sector
who ar.e using t~e latest technology for processing, storage, p~kaging and
~arke~lng of milk and milk products. The potential for Dairy Industry
ISobviously much greater than poultry. Its impact on the national economy
the nutrition of the people and employment, income and welfare of the
~ral. poor-the landless, the subsistence farmers and women, would be
infinitely more extensive. In the section on constraints in this paper, a model,
the Anand Pattern, is.described which would avoid the 'bi-modal' pattern of
development and provide employment and increased income to the rural
poor and the dis-possessed.

~~ people's choice of the animal for milk production is also quite
clear; It IS the water-buffalo. In the mammoth milk colonies in and dbl .. aroun

19 cities likeKarachiand Lahore,more than 95%of the animals are buffaloe
Buffaloes supply 75% of the total milk (and 80% of the total beef) in the .
country. In each successive census they have registered an increase. After
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India and China, Pakistan has the largest buffalo population in the world.
In terms of quality the pakistani buffalo is ranked as the best milch type
buffalo in the world. Unfortunately the decision-makers in Pakistan have
continued to harbour the irrational prejudices of the British who disliked
the look of this black animal and the taste of its milk and of the Hindus
Pundits who considered its milk unsuitable for the nurture of intellectual
faculties and preferred the cow on religious grounds. The people of Pakistan
have traditionally preferred the buffalo. Their romances figure the graziers
of buffalo herds _of Ranjah and Mahinwal,andbuffalo milk and lassi (butter-
milk) are regarded as the best of foods. An animal that produces milk worth
Rs. 46 billion annually must be given full attention in research and develop-
ment. It is a shocking situation that the country's main breeding farm at
Bahadur Nagar has only 250 adult water buffaloes.

The nation must establish large buffalo - breeding research centres
with herds of requisite size in all four provinces and at the proposed federal
government Animal Husbandry Research Institute to undertake intensive
work on the genetics, reproductive physiology, climatic physiology, and
nutrition of this valuable animal. Such Centres in the provinces should
preferably be attached with the Faculties of Animal Husbandry in the
agricultural universities, where trained scientists and laboratory/library and
other facilities are likely to be available. .

The Sixth Plan has envisaged a very substantial acceleration of growth
in the livestock sector. It has fixed highly optimistic but unrealistic targets
for increased production of milk and meat. Milk production is estimated to
increase at 6% per annum, (instead of 1.9%)~For beef, 500,000 tonnes of
incremental carcass meat is envisaged through fattening of stock, and for
mutton another 50 thousand tonnes of meat, thereby attaining an increase
of 6% per annum in meat production also. Ironically at the same time the
Plan Document carries the following statement: 'A conservative estimate
indicates that the availability of livestock feed from green fodder, dry
roughage, range-land and agro-industrial by~products falls about one third
short of meeting the recommended requirements". The plain fact is that
livestock exist in a perpetual state of semi-starvation; only 76% of the
required amount of total digestable nutrients and 50% of digestable proteins
are available. The processed feed industry is embryonic and would take
commitment, time and effort to develop. It is incomprehensible as to how
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are the millions of animals to be fattened for meat, or milk production
increased when feed availability is of starvation level? It is not enough to set
ambitious targets, the resources needed to achieve the desired future should
be worked out objectively and a strategy and Action Plan out-lined for
providing these resources.

THE DESIRABLE FUTURE

The desirable scenerio by the year 2000 in the livestock and related
sectors would include the following developments, if vigorous steps are taken
to remove constraints and implement measures for sustainable development:

. (a) A numerically reduced, stabilized, population of healthy, well
nourished livestock, producing enough milk, meat and other
livestock products for meeting national needs and an exportable
surplus to be able to pay for modernization and development.
This would involve: (1) progressive reduction in the number of
work animals through mechanization of agriculture, improvement
in the working ability of bullocks through scientific breeding,
feeding and management and the use of improved harnesses, farm
implements, pneumatic cart tyres etc., (2) corresponding increase
in the number of high yielding milch animals, in particular water
buffaloes, to replace the work animals eliminated.

(b) Steady improvement of the yield potential of livestock and
poultry, based on application of modem genetics and biotechno-
logies for the creation of superior germ-plasm and its dissemi-
nation by establishing breeding farms and artificial insemination
centres etc.

(c) Rapid development of livestock enterprises - dairy, poultry,
meat etc., to be able to increase urban supplies of milk & meat
which are very low, through the establishment of large
commercial dairy farms, poultry farms, beef cattle ranches and
feed lots, abbatoirs, processing units, feed mills and other
livestock related industries to augment milk, meat and egg
supplies from rural areas, as well as, to serve as foci for moderni-
zation and spread of superior germ-plasm in the country side.
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(d) ,Adequate supplies of processed feeds, through the la~ge-scale
production and extensive promotion of proces~ed hv~stock
f d fully utilizing all low-cost ingredients available 10 the
ee s, d '11·

country, such as, molasses, urea, by-products of ~il an rm 109

industries, minerals, vitamins and growth promoting substances

t on lines similar to the manufacture and promotion ofe c.,
chemical fertilizers for the crops sector.

(e) Maintenance of a high level of herd immunity and dise.a~e-free
environment. through production of adequate quantities of
t ndardized biclogicals - vaccines, sera and diagnostics, and a

sad· d
nation-wide programme of preventive vaccination, osing an
dipping of livestock (some what on the lines ~f the ~O su~-
ported programme on preventive vaccmatlOn against SIX

children's diseases).

Existence of an institutional structure, both at federal and
provincial levels, for all aspects of livestock and poultry .p~oduc-
tion _ for policy and planning, conduct of R&D, traimng of
professional/technical man-power, coordirlated programmes for
the development of such sectors as dairying, poultry etc., well-
endowed adequately staffed and equipped breeding fa~s ~d
Artificial Insemination Centres, veterinary disease mvesnganon
laboratories and Animal Health Centres, and infrastruct~re
for the collection, processing, storage, transport and marketmg
of livestock products on scientific lines.

(f)

(g) Existence of viable organizations of the land-less worker~, t.he

b . t e farmers and the women who constitute the majontyN_~ , .
of livestock producers in the rural areas enabling them to benefIt
from the fruits of their labour. Participation of producers of
livestock and livestock products in development initiatives ~d
modernization including cooperative marketing for secunng

a fair price of their products-

Restoration of vegetation cover on eroded water-sheds and
range-lands. Improved management of grazing areas through

. kin ith numbers ofgrazing closures, rotational grazmg, stoc g WI

(h)
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stock based on carrying capacity of the range-lands, water
development, seeding with improved forages and other scientific
measures aimed at regeneration of range-lands by the restoration
of perennial vegetation instead of annuals, to provide cover to
soil against erosion, seeding with improved forage plants
especially legumes to increase soil fertility. Special attention
to be given to planting of fodder trees as source of livestock
feed as well as fuel for household needs.

(i) Introduction of HYV fodder crop varieties, suitable,for Various
ecological zones, coupled with improved agronomic practices
so as to provide two to three times the existing forage production
t:mphasis would be on perennial fodder legumes. Preservation of
fodder through hay and silage making, drying and pelletting,

or Scientific land-use, cropping patterns and mixed farming systems,
appropriate to different ecologicalzones, such as, the ley farming
system widely adopted in Australia, wherein wheat, fodder
legumes and livestock raising are combined for maximum profit
as well as enhancement of soil fertility.

(k) Dairy, livestock and poultry keeping development in the country-
side as a major occupation for the land-less, the small subsistence
farmer and the women - folk of the poorer families, thereby
making available gainful employment for the under-employed
and the unemployed in rural areas. The heralding of a White
Revolution and development of programmes on the lines of
"Operation Flood" in India, by organization of the milk pro-
ducers into village milk marketing cooperatives, federalized into
unions, operating central facilities like milk collecting routes,
dairy plants etc., and the provision of other supporting services
and supplies.

(I) The establishment of supporting small-scale livestock _ based
industries in rural areas for manufacture of ghee, cheese and
confectionery, carpets, leather-goods etc.
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CONSTRAINTSAND OBSTACLES

The major constraints and obstacles to the desirable fut ure are as
follows: (a) Severe feed deficiency, (b) heavy disease losses, (c) low yield
potential of stock, (d) lack of producer organizations and (e) lack of
political will and policy support: These are briefly discussed below. There
are however, many other constraints some of a fundamental nature, such
as, the existing inequitous socio-economic order, especially rural po~er
structure and land distribution, the utter poverty and submerged SOCIal
status of the majority of livestock producers, and public policies inimical
to livestock. All these are referred to only generally.

Severe Feed Deficiency:

The balance between feed and livestock has been seriously disturbed
by the addition between- 1960-85, of 32 million head of stock, the loss
of grazing due' to the cultivation of millions of acres of range lands,
as also the widespread denudation, degradation and desertification of the
remaining range lands and the reduction of area under fodder crops. The
policies pursued in the crop sector have adversely affected the nutrition of
livestock. The high yielding varieties of wheat and rice have straw with total
digestable nutrient (TON) values less than 40%, whereas traditional varieties
generally provided straws which would at least provide maintenance require-
ment. Furthermore wheat fields usually carried oil-seed crops like rapeseed
and mustard which provided cattle feed. The Green Revolution has more or
less eliminated this mixed cropping pattern. The area under rapeseed and
mustard has been reduced by 578,600 acres between 1955-56 and 1983-84
thereby reducing the availability of green fodder and oil cakes. The majority
of animals are emaciated, non-descript and un-productive.

The development of the livestock processed feed industry should
receive the same priority, if not higher than that accorded to the development
of chemical fertilizer industry for crop nutrition. Huge quantities of extemely
valuable livestock feed ingredients remain under-utilised e.g., millions of tons
of molasses and bagasse from sugar mills (during the current plan period as
many as 50 sugar mills are planned); the by-products of fisheries, ~aughter
houses' and milling industries etc. must also be fully utilized in livestock
feed manufacturing. As a nitrogenous supplement, 600,000 tons of
Urea is incorporated in livestock feeds in the USA (equivalent to the
produce of 5 million acres of soya beans). We hardly utilize any such cheap
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and abundant materials. Microbial single cell proteins for livestock feeding
could also be produced in large quantities. But it will take firm governmental
support, capital, technology and organization to establish a viable feed
industry and requisite subsidies, credit and incentives to enable the livestock
owners to buy and use the feed.

Heavy Disease Losses

Preventable Animal diseases - epizootics and parasitic infestations
co~titut.e a m~jor constraint in the development of animal husbandry and
animal mdustnes. There are some 200 communicable diseases and some
300 ~arasit~s which cause animal diseases of economic significance.
Combined WIth mal-nutrition, poor environmental hygiene and inefficient
management,. the effect is often economically crippling. Contagious diseases
due to viruses, bacteria and other micro-organisms cause heavy mortality
and morbidity. Parasitism robs the animals of nutrients and damages vital
body organs. Capital losses from death and disease of stock are heavy. A
survey of 3 Punjab districts has revealed that mortality levels are as high
as 15% of cattle and buffaloes every year and one third of male buffalo
calves. Many land-less house-holds are dependent on the income from the
sale of milk from buffaloes; the death of these animals may reduce the
family to total ruin.

In addition to direct losses the indirect losses due to death and disease
in animals run into billions of rupees. 84% of farmers in the country are
dependent on work animals for tillage, irrigation and transport (62%
of farms depend exclusively on work animals, and another 22% use both
work animals and tractors). If a farmer's bullocks get, for example, Foot and
Mouth Disease at the time of sowing or harvesting, the animals may later
recover but they would be in-capacitated for the working season and the
crop yields. would be drastically reduced. Similarly a milch buffalo may
suffer a senous drop in milk yield. The observed losses due to one species
of worms - the parasite H. contortus, (an average infestation level would
suck almost an ounce of blood daily) have been estimated to be of the
order of 30% in meat and 40% in wool production. In acute liver fluke
disease in epidemic form mortality levels are around 40% in buffaloes.

Another aspeet is the serious danger to human health from the more
than 100 animal diseases, zoonoses, that are tranrnissible to man, which
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include such deadly infections as tuberculosis. Unhygienic handling of milk,
meat and other livestock products also causes numerous infections to man.

Significant contributions have been made by the veterinary profession
in providing a safer environment and major epidemic prevalences have been
brought under control. Cattle plague - the major killer of cattle and buffaloes,
has been very nearly eradicated. Ranikhet disease of poultry which was
responsible for flock mortality levels of 50% or more is no longer a threat
to the poultry industry. Mass scale dosing and dipping of sheep and goats
have demonstrated the value of preventive control measures against heavy
infestation with internal and external parasites.

Inspite of known and established benefits the scale of preventive
measures adopted is however insignificant: This is evident from the sale of
anthelmentics to treat worm infestations. It is less than 1% of the sales in
the U.S.A; and around 3% of the sale in countries of the developed world.
The supply of veterinary biologicals . vaccines, sera and diagnostics is limited
in range, quality and quantity. The present scale of preventive vaccination
does not effectively cover even ten percent of the livestock population.
The number of veterinarians in the country to take care of 200 million
head of livestock & poultry ~ around 1,500 i.e., 133,000 animals per
veterinarian. The funds available for the purchase of medicines in the veter-
nary hospitals are meagre - around 18 paisas per animal per year (4 paisas
by government and 14 paisas by local bodies). Routine de-worming costs
Rs. 4.50 per sheep and Rs. 26.46 per bovine.

Low Yield Potential of Stock

There is a very glaring disparity between the crop sector and the live-
stock sector in the improvement of yield potential through the provision
of superior germ-plasm. While high yielding varieties of wheat, rice, cotton
etc., are grown today over millions of acres in Pakistan, no where in the
country does one find improved breeds and strains of cattle, buffaloes,
sheep or goats. The animals are very nearly the same as existed thousands
of years ago. They have received very little benefit of modern genetics and
scientific breeding. In the advanced nations, most cattle herds have average
yields of 10,000 lbs. of milk in 300 days (the world record of milk produc-
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tion is 44,000 lbs. of milk in a year, compared with the averageof 1500 lbs.
by our cows). Compared with livestock breeds in the developed world, the
production levels of our livestock in milk or meat production are abysmally
low, almost one tenth of the improved western types. There is little doubt
that per animal production could be raised manifold, through well planned
application of modern genetics and animal sciences.

and live better that they would become truly motivated to organize and
initiate programmes for livestock development and conservation.

Only a very few geneticists have been trained so far to the requisite
level in the country but even these men have either migrated out of the
country or been moved to administrative assignments. The existing milieu
is totally inimical to sustained scientific work in this vital field, which
requires secure tenures for extended periods with assured promotion pros-
pects, and quite extensive facilities in terms of breeding herds etc. The loss
in production runs into billions of rupees annually. For example, one
remediable defect in the water buffalo - a dry period of six months or so
instead of the normal 60 days, has been calculated to cost the nation annually
Rs. 19,800 million in loss of milk alone. To -~'llove this ubiquitous defect
in the buffalo, it, would require sustained research by teams of geneticists
and experts in climatic and reproductive physiology at well equipped research
centres. We need livestock which is heat tolerant, resistant to parasitic
infestations and diseases such as foot and mouth disease, quick growing,
efficient in feed utilization, and high yielding. Inter-disciplinary teams of
highly trained scientists possessed of vision and vigour have to be organized
to evolve such breeds. So far not even one such team has ever functioned
any where in the country.

The most successful model of such a people-based organization' is the
system of dairy cooperatives in India, which was started in 1943 around
Anand. Its apex organization today is the Indian Dairy Corporation, which
besides other projects, operates a country wide programme - the "Operation
Flood", for the production,' collection, processing and marketing of milk.
The spectacular results achieved have been described appropriately, as the
White Revolution; to match the Green Revolution in food-grain production.
The conditions with regard to dairy husbandry in Pakistan are identical with
those in India and a similar programme has the same potential for building
up a prosperous people-based dairy industry in the country, A brief descrip-
tion of this sytem is given to bring out its salient features.

Starting in a small way with a few village level milk marketing co-
operatives near Anand in Kaira District, Western India, the programme
covers today 3.6 million farm families in 198 Districts of India. In 1984-85
'Operation Flood' dairies were marketing liquid milk in over 290 cities,
the average procurement of milk being 5.8 million kg. per day. The annual
production of milk products was 71,000 M.T (metric tons) of milk powder,
32,000 M.T. of butter and 22,000 M.T. of Ghee.

Lack of Producer Organizations

The cooperative societies were started to improve the earnings of
milk producers who were stuck aganst the exploitative prices they received
for their milk from a private, foreign, monopoly procurement firm (polson's
Dairies). The village cooperatives affiliated themselves to form a Milk
Producers Union at Anand which owned and operated a Dairy Plant. The
Anand Union grew rapidly due to its producer-members' cohesion, its strong
and honest elected office bearers, its employment of professional managers
and technical staff, and governmental policy-support. The Union prospered
and enlarged its processing facilities as well as services, such as, veterinary
care, provision of balanced cattle-feed concentrates, artificial insemination
facilities etc. The Anand pattern Unions have now proliferated allover the
country under the umbrella of the Indian Dairy Corporation. There are
today 6,000 professionals in the fields of veterinary and agricultural sciences,
dairy technology, engineering etc., engaged by the Corporation, the Unions
and milk plants. liberal foreign aid has become available from WFP-FAO,
UNDP, EEC, IDA, UNICEF, DANIDA, ODA-UK, CLUSA and US-AID.

The development and conservation of -livestock have been pursued
mainly as activities of governmental Animal Husbandry Departments, such
as, preventive vaccination of livestock, provision of breeding stock and
artificial insemination facilities from breeding farms etc. There has been
little genuine effort to involve in development initiatives the people who
make a living by the sale of livestock and livestock products. There is thus
a total lack of producers' organizations for marketing, storage and processing
of produce, services and supplies and credit. The livestock owners must be
enabled to participate in, contribute to and benefit from the modernization
of livestock husbandry. It is only when they begin to earn more money
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An outstanding and distinctive feature of the programme is that the
organizers and the beneficiaries of the programme are not the rich elites
but are exclusively the small time village milk producers themselves. A
survey conducted during 1984 covering 2 million members of milk
cooperatives showed that 72% of the members belong to the economically
backward classes, who had no other gainful occupation - landless labourers
21%, marginal farmers 29%, and small farmers 22%. About 51 % of members
belong to scheduled castes and other lower classes.

A revolutionary development has been the active participation of
women, who traditionally are responsible for the care of milch animals.
They have emerged not only as active participant in livestock improvement
work, but also as agents of change in all other programmes of modernization
affecting their families - educaton, family planning, health care etc.

It is not possible to describe fully in a brief presentation all that is
being accomplished in building the infrastructure for the collection, process-
ing and marketing of milk, in the provision of inputs and services to the
livestock owners, in developing ancillary industries such as the manufacture
of livestock feed, equipment, vaccines, in man-power training, in research
etc. The magnitude of the contribution may be gathered from the fact that
in 1984-85 the total amount paid out to livestock owners, most of whom, .
kept only 1 to 5 milch animals was over Rs. 7,000 millions in addition
to the provision of a variety of services. An integral feature of the 'Operation
Flood' is the Milk Production Enhancement Programme, through the
provision by the cooperatives of cattle feed, improved fodder seeds, veter-
niary cover, artificial insemination etc. As a result there has been a rise of
25% in the yield of milk per animal between 1977-1984.

Lack of Political Will and Policy Support

The lack of political will and public policy support for animal
husbandry development has led to an ineffective institutional structure,
extreme paucity of development funds, inadequate research support and
insufficient scientific and professional man-power. There has been a consis-
tent and marked indifference shown to the livestock sector, due mainly to
the absence of a strong public lobby. The people who depend on livestock
for their living are the rural women, the land-less in rural areas, the below-
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subsistence farmers, and the residents of economically backward and the
ecologically less favoured parts of the country. They are the dis-possessed,
the poverty stricken, the illiterate, the inarticulate and the leaderless.
Although livestock contributes 30% to the GDP of Agriculture (more than
50%, if draft power and dung are calculated) they have never received more
than 5% of the development allocation for agriculture. The government
allocation for veterinary medicines is around 4 paisas per animal per annum.
There are no national institutes for veterinary sciences, Animal Husbandry
or Dairy Science.This neglect and indifference has resulted in the decline
of animal husbandry and the impoverishment of producers of livestock who
are the people living today below the absolute poverty-line in the rural
areas. This situation cannot be corrected without strong political will and
authority. A more equitous public policy must be evolved to safeguard the
interests of this neglected sector and make it productive. The entire system
for Animal Husbandry development needs to be restructured, institutions
built to provide essential services and .adequate funds provided to perform
tasks of great urgency. Marginal improvements cause only further waste
of time and opportunity.

WAYS AND MEANS TO REMOVE CONSTRAINTS

. The following are the three basic elements of the strategy for removing
constraints to livestock development :-

poliCy and System Capability :

The role of government would be critical in providing the base for a
White Revolution for milk as well as to coordinate national effort for
livestock and poultry development generally. It would require: (l) an expert,
analytical 'State of the Art' study to chart objectively the successes and
failures of national endeavours for livestock development (2) an inter -
disciplinary expert panel to draw up proposals for future action (3) a national
conference of interested and knowledgeable persons from public life,
government, universities, scientific NGO's, women, social workers engaged
in work with the welfare of the land-less. subsistence farmers and those
engaged .in livestock and poultry enterprises, to review the expert panel
proposals and develop a national consensus. A formal policy statem~nt
by Government after due consideration and consultation would provide



160 Towards a National Conservation Strategy

an agreed basis for. social action, change and progress. This would not only
aim at the achievement of immediate production goals but also long-term
sustainable development. Government would thus be able to proceed with
the establishment of the organizational structure, arrange for requisite funds
and implement plans, projects and programmes designed to achieve policy
aims and objectives.

Public Awarenessand Support

There is very little support for livestock development, as the producers
of livestock are socially and economically the most depressed and deprived
of rural poor and exercise little influence with the opinion-makers and the
decision-makers. A systematic campaign needs to be launched to create
public awareness and understanding of the importance of livestock and
poultry development in the national economy, in providing the dispossessed
and the deprived in rural areas (the land-less, the subsistence farmers, and
the women) with means of making a living, in meeting the serious shortages
of milk, meat and other foods of high biological value, and in increasing the
income of the residents of 84% of the geographical area of Pakistan which is
un-irrigated. This is a task best done by Animal Husbandry and Veterinary
scientists and the NGO's interested in livestock industries, women's welfare,
rural development, nutrition and -environment.. A consortium of such
NGO's should be organized to secure the assistance of press, television,
the radio and other mass media for this essentially educational task. The
professional associations and NGO's should also organize seminars, conduct
surveys and prepare materials for mass media use.

Livestock Producers' Organization

Pilot projects should be launched for organizing villagemilk Marketing
Cooperatives on the Anand pattern, so as to develop the approach and
methodology for organizing the producers to launch ultimately a large-
scale programme. It would require the support of government and organiza-
tions such as the Rural Development Foundation, the Women's Division,
the Rural Development Centre etc., to build up grass root institutions.
Lasting results would only be achieved, when the producers are organized
for collective action to remove constraints and use initiative and resources
for achievingtheir legitimate goals.

ACfIONPLAN
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The preparation of an Action Plan, to be of any value, must be a
participatory exercise by the agencies, organizations, and institutions who
would be responsible for its implementation. For an area of activity as large
and complex as the development of livestock, plan preparation is necessarily
the task of a team of experts and not of anyone individual. The Action
Plan that follows is thus only a skeleton out-line, which is neither compre-
hensivenor detailed.

The Action Plan has been divided into the following ten major pro-
gramme areas, which in turn would have to be further sub-divided into
operational activities and projects. The major Programme Areas (M.P.A.)
are:

M.P.A.I.
M.P.A.2.
M.P.A.3.
M.P.A.4.
M.P.A.5.
M.P.A.6.
M.P.A 7.

M.P.A.8.
M.P.A9.
M.P.A.IO.

Organizational Institutional Structure
Man-powerTraining and Educaton
Research and Surveys
Livestock Breedingand Genetics
Animal Feeds and Feeding
Animal Diseases& BiologicalProduction
Producers' Milk Marketing Cooperatives and National
Milk Grid
Intensive, Commercial Livestock enterprises
Information and Awareness.
Conservation and environmental improvement.
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Out-Line Action Plan

Major Programme Area 1. Organizational and Institutional Structure

Sub-Programmes (S.P.) :

S.P. 1.1 Strengthening and Reorganization of Livestock Divison. Two
separate wings to be created in the Livestock Division; Ministry of Food &
Agriculture:- (a) Livestock Production Wing, headed by an Animal Hus-
bandry Commissioner, with 5 Joint Commissioners for (i) Livestock, (ii)
Dairy, (iii) Meat, (iv) Poultry and (v) Nutrition, and (b) an Animal Health
Wing, headed by a Director General, with 4 Directors for (i) Health Delivery
Systems and Programmes, (ii) Contagious Diseases, (iii) Parasitic Diseases
and (iv) Zoonoses and Public Health aspects of foods and products of animal
origin.

Implementation Agency: Livestock Division, Government of Pakistan

S.P. 1.2 National Committee for Livestock Development Policy. A high-
powered committee to be established, headed by the Minister for Food &
Agriculture, with representatives from concerned Ministries of the Federal
Government, Ministers incharge of Livestock in the Provincial governments,
and NGO's, as the apex body for policy, review, evaluation, and coordination.
Implementation Agency Livestock Div.ision, Government of Pakistan.

S.P. 1.3 Establishment of Two National Research Institutes, (i) for
Livestock Production and (ii) for Veterinary Medicine and Biological Pro-
duction. The National Institute for Livestock Production Research to have
Divisions for: (i) Dairy, (ii) Meat, (iii) Poultry, (iv) Nutrition, (v) Genetics
and Breeding, (vi) Reproductive and Climatic Physiology. The National
Research Institute for Veterinary Medicine and Biological Production, to
have Divisions for: (i) Pathogenic Diseases (ii) Parasitic Diseases (ill) Nutrition
and Reproductive Diseases, (iv) General Diseases Investigation and (v) Biolo-
gical Production.

Implementation Agency : Livestock Division, Government of Pakistan.

S.P. 1.4 Strengthening the Agricultural Universities for Livestock and
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Veterinary Research and Education. (a) Establishment and strengthening
of both Faculties of (i) Veterinary Sciences and (ii) Animal Husbandry at
all the Agricultural universities in the country. (b) Establishment of separate
departments for Dairy, Meat and Poultry Production and Technology at
the Animal Husbandry Faculties. (c) Establishment of three "Centres of
Excellence" at the Agricultural Universities, for: (i) Animal Genetics (ii)
Reproductive and Climatic Physiology of the water buffalo and (iii) Veteri-

nary Immunology.

Implementing Agency: University Grants Commission, Government of

Pakistan.

S.P. 1.5 Livestock Foundation :

The Foundation would be established with a grant of about Rs.5000
million for five years, to provide project loans to the rural land-less, the
marginal farmers and rural women for in-puts to increase production in their
livestock and poultry enterprises. Foundation will operate a 'Revolving

Fund' for the purpose.

Implementation Agency : Agricultural Development Bank of Pakistan.

S.P. 1.6 Pakistan Dairy Corporation: The Corporation would be establish-
ed as an enterprise of the Govt. of Pakistan, on the lines of the Indian Dairy
Corporation, with the help of international agencies and bilateral aid. The
Corporation will, to begin with, operate pilot programmes in selected milk
surplus areas and assist in the establishInent of infrastructure which would
enable the collection and processing of milk by village Milk Marketing Co-
operatives and the District Unions of these Cooperatives. The Corporation
would develop a national 'Milk Marketing Grid' and launch a programme

similar to 'Operation Flood' in India.

Implementation Agency: Government of Pakistan.

S.P. 1.7 Strengthening of Support Services, projects and programmes

in the following areas.

1.

2.

Quality Control Standards
Equipment manufacture, repair and maintenance,
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3.

4.
5.
6.
7.

Consultancy Services
Surveysand Statistics
Technology Assessment and Transfer
Quarantine Services
Legislation.

Implementation Agency: livestock Division, Ministry of Food and Agri-
culture.

S.P. 1.8 Strengthening of Provincial Government livestock and Veteri-
nary Departments. (1) Creation of two separate specialist wings in the
provincial government livestock/Animal Husbandry Departments for:
(i) Animal Production and (ii) Animal Health.

(2) Establishment/Strengthening of Livestock Breeding Farms for all the
major breeds indigenous to a province, the strengthening of existing Experi-
ment Stations and the creation of new stations in different ecologicalzones,
to test production potential and adaptation of both local and cross _bred
animals and the creation of a net-work of Artificial Insemination Centres
based on these Farms and Experiment Stations to undertake mass-scalebreed
improvement work in the field.

(3) Establishment of a net-work of Veterinary Disease Investigation
laboratories cum Animal Health Centres to undertake ...inter-alia preventive
mass vaccination, dosing and dipping of livestock in the field.

Implementing Agency: Provincial Governments.

Major Programme Area

Sub-Programmes :

S.P.2.1 Creation of a Faculty for Animal Husbandry and Range Manage-
ment at the Baluchistan University, Quetta.

S.P. 2.2 Strengthen and establish separate Faculties of (i) Animal
Husbandary and (ii) Veterinary Sciences at all three agricultural universities.

S.P.2.3 Sub-professional Training. Establi~ Institutes of Short Courses"
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d Extension in Livestock and Poultry Husbandry to train auxiliary
workers - technician level and skilled workers. at least two such institutes
in each province and two in the Centre to servecentrally administered areas,
one for men and one for women.

S.P.2.4 Training Abroad. Depute on scholarship/study leave, about
100 persons in the next "twoyears, for postgraduate degree training abroad,
linked to specific development projects.

S.P. 2.5 In-service training programme, refresher courses as well as,
advanced studies for higher degrees, at the local universities for 5% of the
SCientific/professionalstaff of livestock Departments every year.

.. Federal and Provincial Government LivestockImplementation Agency
Division/Departments.

S.P.2.6 Stock-owners Training. A nation-wide programme of training
livestock and poultry owners in the villages, through mobile teams and
camps, in preventive veterinary care (vaccination, dosing and dipping),
castration of scrub males, artificial insemination etc., as part 2nd stage)
of the functional literacy drive underway in the nation. Special emphasis
to be given to the training of rural women in poultry keeping, da~ cattle
management, nutrition etc., under separate arrangements and female instruc-
tors.

S.P.2.7 Utilization of services of highly trained and experienced retired
professionals and scientists, extra cadre posts should be created f~r app~int-
ing on a contract basis retired personnel, on assignments for which trained
man-power is not available.

S.P.2.8 Allama Iqbal Open University Courses. In viewof numerous new
technological advances it has become necessary to offer a variety of short
courses, especially refresher courses for up-dating the ~owledge of sub-
professional workers servingAnimal Husbandry and Veterinary Departments.
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Major Programme Area 3. Research and Surveys

Sub-programmes (SP) :

S.P. 3.1 Review by an inter-disciplinary 'Task force', comprising senior,
as well as, active younger scientists, of the functioning of all livestock and
veterinary research institutes, laboratories and experiment stations for:
(a) research done, its relevance and utilization, (b) assessment of the
minimum needs of budgetary funds, research staff, equipment and other
essential needs (c) future development proposals including recommendations
about closing down of inefficient units not likely to function efficiently
and (d) proposals for an efficient institutional structure of R&D for the
sector.

S.P. 3.2 Establishment of R&D units, R&D Associations etc., within
livestock and livestock related industries - poultry, dairy, wool and carpets,
hides and skins & leather.
S.P. 3.3 Separate provision of research funds to Animal Husbandry
and Veterinary Faculties and Colleges in the universities for long term projects.

S.P.3.4 Establishment of Veterinary Disease Investigation laboratories,
one for each Division, which would also serve as Animal Health Centres
responsible for preventive vaccination, dosing and dipping campaigns.

S.P. 3.5 Creation of minimum critical mass of research scientists at the
research centres - a minimum of 30 researchers at the Institutes and 15 at
Experiment Stations, at least 50% being Ph.D's and the remaining M.Phi!'s
or M.Sc.'s.

S.P. 3.6 Retired Senior Scientists with research training to be appointed
on a contractual basis, for assignments where no younger trained scientists
are available.

Implementing Agencies: Federal & Provincial Governments.

Major Programme Area 4. Animal Breeding and Genetics

Sub-Programmes :
S.P.4.1 Building up of breeding stock at the Breeding farms proposed
to be established of all the major indigenous livestock breeds as well as of
the two or three exotic breeds selected for cross-breeding work such as New
Jerseys.
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S.P.4.2 Establishment of the net-work of Artificial Insemination (A.I.)
Centres, including those located at the Breeding farms.

S.P.4.3 Organization of 'Key-Village Schemes' for the systematic up-

grading of village stock.

S.P.4.4 Initiate work at the major Poultry Research Centres to breed
village type higher yielding, heat and disease resistant breeds on the lines of
the 'Lyallpur Silver Black' for various ecological zones.

S.P. 4.5 Breed a milch type buffalo, high yielding with lesser milk-fat,
smaller in size, early maturing and higher fertility level.

S.P.4.6 Breed through cross·breeding of indigenous milch breeds with
exotic milch breeds, a heat-tolerant disease-resistant and higher yielding

cattle breed suitable for the irrigated areas.

S.P.4.7 Develop a breed of fine wool sheep for the colder sheep breeding

areas of the country.

S.P.4.8 Develop breeds of indigenous sheep with greater potential for

meat and quality carpet wool.

S.P. 4.9 Develop (i) higher yielding milch type goat breeds from such
indigenous' types as Beetal and Dera Din Panah and (ii) range goat breeds
with higher potential for meat. Special attention should be given to develop
the 'Teddy' breed of goat, as a highly prolific small sized, quick growing
type goat for sacrifice, which iS,within the means of the less affluent.

Implementing Agency: Federal and Provincial Government, the Universities.

Major Programme Area 5. Animal Feeds and Feeding

Sub- Programmes:

S.P.5.1 Establish/promote subsidised pilot 'Feed Lots' in feed surplus
areas, to fatten range livestock, male buffalo calves and old culled stock

before slaughter, in association with:



168 Towards a National Conservation Strategy

(i) livestock feed mills, packing plants, sugar mills etc.

(ii) farming families with large holdings in irrigated tracts bordering
range-lands.

(iii) the land-less, marginal farmers, and women, organized as
cooperatives for fattening stock.

S.P. 5.2 Promote the establishment of livestock feed mills with major
sugar mills, oil-mills etc., to fully utilize the molasses, oil-cakes and other
by-products of milling industries to augment supplies of nutritious low cost
feeds.

S.P. 5.3 Establishment of well-endowed, adequately staffed fodder and
forage research stations at suitable locations e.g., existing agricultural
universities.

S.P.5.4 Establishment of seed farms for fodder crops.

S.P.5.5 Under-take farming System's research, to develop in various
ecological zones, mixed farming patterns similar to the Australian ley-farming
system-wheat, fodder legumes and livestock.

S.P.5.6 Intensive research on the utilization of crops residues and waste
in livestock and poultry feeding and devising low cost rations for village
stock in various ecological zones.

S.P. 5.7 Research on the storage of feeds - hay making, silage, drying of
fodder, pelleting etc., for various parts of the country.

Implementing Agency: Federal and Provincial Government.

Major Programme Area 6. Animal Diseases and Biological Products.

Sub-Programmes:

S.P.6.1 Mass vaccination, Dosing & Dipping campaign. A nation-wide
campaign to be launched on the lines of the programme for preventive
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vaccination of children against six common diseases. To begin with pilot
programmes would be developed in selected areas in each province, at existing
veterinary laboratories which would function as the Animal Health Centres

(focal points for the campaign).

S.P. 6.2 Expansion of facilities for the production of standarized and
effective biologicals - vaccines, sera and diagnostics, in the provinces and in

the centre.

S.P.6.3 Establishment of mter-disciplinary teams of trained researchers
to survey and prepare maps of routes of movements of animals and spread
of diseases, endemic areas of various diseases such as Black Quarter, Anthrax,
liver _ fluke disease etc., and the identification of best sites for stationing of

vaccination/ dosing/ dipping teams.

S.P. 6.4 A coordinated Programme and Projects for the study of climatic,
nutritive, harmonal factors adversely affecting fertility, maturity and milk

secretion in buffaloes.

Implementing Agency: Federal and Provincial Governments

Major Programme Area 7. Producers' Milk Marketing Cooperatives and
Organisation of the National Mil~ Grid.

Sub-Programmes:

S.P. 7.1 The Creation of a National Milk Grid on the lines of the 'Indian

'Indian Operation Flood'.

(i) Organized pilot programmes in ten milk surplus areas, of village
level milk cooperative societies and district level milk unions on

the Anand pattern in India.

Constitution of a high level committee to steer negotiations
with UNICEF, UNDP, UN/WFP, EEC, USAlD, DANIDA, ODA-
UK, CLUSA etc., for technical and commodity assistance, under
the auspices of the proposed Pakistan Dairy Corporation.

(ii)
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(iii) Establish Dairy Plants for Milk and Milk Products Processing in
areas surplus in milk, to provide the nucleus for village Milk
Cooperatives.

(iv) Establish a Pakistan Dairy Corporation of the lines of Indian
Dairy Corporation.

Implementing Agency: Provincial and Federal Government.

Major Programme Area 8. Establishment and promotion of Intensive,
Commercial, Private Sector Livestock Enterprises

Sub-Programmes :

S.P. 8.1 Promote the establishment of large modern livestock and poultry
farms· ranches, dairy farms, broile/ farms, poultry farms, hatcheries, breeding
farms etc.

S.P. 8.2 Promote the establishment of Dairy Plants, processing and
marketing units.

S.P.8.3 Promote the establishment of Packing Plants and Abbatoirs.

S.P.8.4 Promote the establishment of manufacturing units of Biologicals
and Immunologicals e.g., foot and mouth disease vaccine, in the private
sector.

S.P.8.5 Promote manufacturing equipment for Dairy, Meat and Poultry
enterprises.

S.P.8.6 Promote establishment of Livestock Feed Mills.

Implementing Agency: Private Sector and Federal/Provincial Government.
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Major Programme Area 9. Information & Awareness

Sub-Programmes :

S.P. 9.1 Creation of a Directorate for information and awareness in the
Livestock Division and of similar units in the Provincial Livestock Depart-
-rnents,

S.P. 92 Creation of a computerized data-base on all aspects of livestock
development in the country linked with international data bases and infor-
mation net-works such as AGRIS.
S.P. 93 Publication of popular journals in various fields such as, dairy
husbandry, poultry husbandry etc.

S.P. 9.4 Preparation and supply of visual aid and other informational
materials for T.V., Radio, newspapers etc.

S.P.9.5 Promotion and support of NGO's in the field of Livestock and
Poultry development and conservation including professional and scientific
societies.

S.P. 9.6 Organization of conferences, seminars etc. on issues in Livestock
development.

S.P.9.7 Preparation of 'State of Art' reports on Dairy, Poultry; .Meat,
Wool etc.

Implementation Agency: Federal and Provincial Governments, Livestock
Division, Livestock Departments.

Major Programme Area 10. Conservation and Environmental Improvement

Sub-Programmes :

S.P. 10.1 Reduce the number of livestock to restore the equilibrium
between food supply and number of animals by (a) raising yields per head
of stock, so that a smaller number would give the level of production being
contributed by a large number of low-producing animals, (b) mechanization
of agriculture so that the number of work animals is steadily reduced and the
number of milk animals does not have to be reduced, and (c) such measures
as doing away with meat-less days, increasing off- takes, doing away with price
control, organizing marketing etc.
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S.P. 10.2 Streamline the working of Organizations such as departments
of range management, water-shed management, soil conservation etc., and
institute measures to improve the carrying capacity of rangeland, (from the
existing 10-50% of potential) to their full potential. Institute anti-erosion
and anti-desertification measures to save soil and grazing. Improve the
management of animals on ranges and ensure that animal numbers are in
proportion to carrying capacity of range-lands.

S.P. 10.3 Increase the working ability of work animals - improved breeding
of the draught breeds, improved feeding, disease control and promotion of
improved designs of ploughs, harnesses, carts, etc.

S.P. 10.4 A national drive to plant fodder trees especially on water-sheds.
This will also improve supplies of fuel wood and save destruction of forests.

S:P. 10.5 A nation-wide drive to build Bio-gas plants to provide fuel for
household use/ as well as, fertilizer for soil.

S.P. 10.6 In the allocation of investment under the emerging 'bimodal'
pattern of development comprising: (i) capitalistic mode or commercial
animal industries and (ii) peasant-type livestock husbandry, to give equal
support to the neglected and deprived peasant mode of livestock production,
which would improve employment and earnings of majority of the rural poor
and also ensure conservation of the indigenous resources.

S.P. 10.7 Undertake research in and promote mixed farming systems which
conserve soil, plants & animals such as the Australian Ley farming (cultiva-
tion of wheat, self regenerating legumes and grazing by livestock) thus
increasing soil fertility and protect the land from erosion.

S.P. 10.8 Launch programmes to maintain a disease free environment
for livestock and ensure hygienic production of foods of animal orgin. Heavy
morbidity and mortality in livestock compells the farmer to keep a much
larger number of animals as insurance against sickness and death. This will
also enable the control of zoonoses-more than 100 diseases transmitted from
animals to man, which include such diseases as brucellosis and tuberculosis.

S.P. 10.9 Establish a livestock conservation and environmental improve
ment unit in the Livestock Division which would operate a national
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Coordinated Programme for the purpose of devising and implementing a
national strategy for livestock conservation.

Implementing Agency: Federal and Provincial Governments in cooperation
withNGO's.
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ABSTRACT

The ocean has been called the last frontier on Earth. The marine
environment can contribute to the economy of a developing country in a
number of ways. In the form of fish and shellfish, it can be a source of cheap
animal proteins for the hungry millions. If surplus, fish can be exported to
earn valuable foreign exchange. Marine fisheries can provide thousands of
jobs for fishermen, labourers, technicians and processors. The industry con-
tinues to generate new employment with every expansion and diversifi-
cation. Numerous other benefits are obtained from the sea.

Perhaps the greatest promise of the marine environment is as a source of
food. Like many developing countries, Pakistan has a rapidly increasing
population, which has almost tripled since 1947 and is expected to exceed
150 million by the year 2000_ Pakistan is, therefore, faced with a gigantic
task of obtaining large quantities of food. Pakistan's marine environment
could contribute significantly towards this goal.

At present, the marine environment makes only a small contribution to
national food requirements, Current marine fish and shellfish production of
the country amounts to about 0.3 million tons. About 30% is used directly c
as . human food, 50%for the preparation of fishmeal (which is used locally as .
poultry feed) and the remaining, mostly shrimp, is exported. For developing
countries, the greatest importance of marine fish and shellfish should be as a
source of cheap animal protein for their ill-nourished populations. However,
Pakistanis prefer mutton, chicken and beef, and there is some aversion to
fish and shellfish. Consumption of fish is only about 1 kg. per person per
year. This state of affairs may not last long.. The resources of the sea are
likely to assume more importance when Pakistanis find themselves compelled
to change their dietary. habits in favour of marine fish and shellfish. Even if
this change does not come about, Pakistan would do well to keep converting
locally unconsumable fish into fishmeal for its poultry industry and to
continue exporting its shrimp and fish products to earn foreign exchange.
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It is not an easy task to obtain food from the sea. The technology is
based on the complex sciences of fish biology, marine ecology and oceano-
graphy. It requires trained manpower and expensive fishing crafts and gears.
The initial (capital) cost of harvesting the sea is higher than tilling land for
food. A developing country like Pakistan just may not have the wherewithal
to explore and exploit its marine resources. This is actually the case at
present, when Pakistan has no choice but to explore and exploit its marine
resources with foreign financial and technical assistance.

The state of the marine environment and fisheries is described together
with ways and means of preserving the health of the environment. An action
plan is presented to harvest marine resources on a scientific basis, so that
maximum sustainable yields could be obtained to benefit the ever expanding
population of Pakistan.
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PRESENT STATE OF MARINE ENVIRONMENT & FISHERIES

Marine Environment

The coastline of Pakistan, which borders the northern Arabian Sea, is
about 825 km long. It is divisible into the coasts of Sind and Baluchistan
(Makran). The continental shelf of the coast of Sind is wider (70 to 120 km)
than that of Baluchistan (16 to 42 km). Therefore, greater fish production
can be expected on the coast of Sind than Baluchistan.

However both coasts have certain oceanographic features which are not
conducive to large fisheries. Salinities in the creeks and backwaters are high.
There is lack of freshwater input into the local marine environment, particu-
larly as Indus Basin irrigation works have greatly reduced flow to the
ocean. Conventional upwellings do not occur along the coast of Pakistan.
[ 7 ] but small scale upslopings do bring up nutrient-rich cool, oxygen-
poor water to the surface all along the coast. The beneficial effects seem to
get cancelled, however, by high turbidity of the inshore waters [ 2 ] which
is a consequence of erosion of the coastline. Furthermore, there is dearth of
dissolved oxygen in Pakistan's relatively deeper waters and sometimes in
fairly shallow waters. This deficiency produces stressful conditions in the
deeper part of the continental shelf from where certain important demersal
fish, such as flatfish, drums and croakers, may disappear. Therefore, one
should not expect very rich fisheries in the EEZ of Pakistan.

Pakistan's marine environment seems to have suffered considerable
change in its characteristics over the last 200 years. This change seems to have
occurred as a consequence of the gradual shifting of the course of th~ Indus
river towards the southeast of Karachi [ 1 , 2 & 3 ]. The old courses and
creeks left behind have become oceanic in nature, having high salinities and
reduced nutrients. The food chains in the creeks, which were originally
estuarine, have also changed, leading to the disappearance of filter-feeding/
detritus-feeding organisms such as oysters, clams and mussels from this
coast [ 1 , 2 & 3 ] .

The diversion of Indus water for irrigation has further deteriorated the
marine environment. Mangrove swamps, which have tremendous importance
as fish and shellfish nurseries and which once used to be very abundant on
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the coast of Pakistan, have shrunk considerably in area (an estimated 1 %
of the original 250,000 hectares survivestoday); [ 15 ] . The diversion of the
Indus must surely have adversely affected fish landings in this region [ 14 ] .
It is because of the drastic cutbacks in Indus discharge that cultivation of
red rice had to be abandoned at Keti Bunder in the Indus delta [ 15 ].
A drastic decrease in the sediment load of the Indus reaching the ocean has
also lead to the erosion of the coastline giving rise to much turbidity in the
coastal environment.

The coastal environment of Pakistan is, therefore, not conducive to
the healthy growth of mangroves or to the establishment of oyster reefs.
Pearl oysters do not occur on the coast and the environment is also not
favourable to the formation of coral reefs [2, 3]. The fauna and flora have
fairly high species diversity but the sizes of marine invertebrates found on
rocky or muddy-sandy shores and the biomasses of individual species are
small [ 2 ]. These virtually have no potential for commercial exploitation.
Sustainable yields of seaweeds can not be obtained also since they occur
seasonally in limited quantities [ 3 r That productivity along the Pakistan
coast is not high is also evident from the scarcity of marine birds [ 2 , 3 ].

Although productivity of the inshore environment is not high,
there exists plenty of scope for scientific exploitation of marine resources.

The beaches and coastal waters of Pakistan are relatively free
from man-made pollution, except in the harbours and waterfront industrial
sites [ 1 ,2,3]. High grade pollution has not developed, because the coastal
belt is devoid of industry and large population concentrations except in the
Karachi area. Instances of thermal pollution, heavy metal pollution, oil
slicks,tar-balls, tar-on-beaches, sewagepollution, dredging and fillingetc. may
be cited, but none has modified the environment radically; their effects are
mostly localised [1, 2 & 3 ] .

The coast is threatened to some extent by oil pollution from the count-
ries of the region. The adjacent Gulf of Oman and Persian/Arabian Gulf
make the area particularly vulnerable to oil spillsor their degraded products.
Although Pakistan is not located directly on the route of large oil tankers
heading from the Gulf area to South East Asia and back, its EEZ is neverthe-
less close to high risk shipping lanes. Oil pollution along the coast will
certainly grow alongwith increase in domestic requirements. The nearness
of the Bombay High and Kutch oil fields of India may be a cause of concern
from the stand-point of oil pollution. Pakistan has also initiated a programme
of oil and gas exploration on its continental shelf.
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MarineFisheries

Fishermen:

About 86,000 fishermen are engaged in marine fisheries.The:, are.com-
petent in the use of traditional craft and gear, but need ,to be trained 1D ~he

hni f fishing Considering downstream hnkages, the mannemodern tec iques 0 . 1
fisheries industry provides employment to about 200,000 peop e.

Fishing Craft

The bulk of marine fish catches are made by 1032 trawl,ers, 274 gill-
d 4163 sailboats (about half of which are fitted With outboard

:~::rr:)~pakistan gill-netters and trawlers of 40-45 ft length, catch only
60-75 tons of fish per year compared to foreign vesselsof 60-70 ft length,

, h f 200-300 tons annually. Trawlers are allowed onlywhich produce catc es 0 . h '
h t f Sind where they mostly go out to catch shnmps but t elf

on t e coas ch 1 tam edible fish and trash fish. Gill-netters are usedincidental catc es a so con •••
h fi fish They are more expensive vessels than trawlers.

mostly to catc mi. . ' Thi
, ideri g to divert some trawlers for gill-netttng. sGovernment is consi enn

would require severalmodifications in the trawlers.

Fishing Gear

, tly caught by trawl net and finfish by gill-nets. The
Shnmps are mos " id d

1 t i not allowed on the coast of Baluchistan, because it is consr eretraw one is . lllindestructive Other fishing gears are lines, long-lines, tro - es,
resource· d th gh a
beach-seines, cast-nets, fixed-nets etc. Purse seines ar[e~~t :eF AO~~DP
modified version of this net is used in Katra fishery . hani d

. . ith high opening trawl nets, mec mzeroiect is currently expenmentmg wrtn rugn vp 'd
~ee~-bottom gill-nets, squid-jigging, crab fishing with p~ts and .gill-nets,an
lobster fishing with gill-nets,bottom-set long-linesand pan-trawling.
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Landing Facilities

Both fish' production and fish quality have suffered considerably,
because of lack of landing facilities. For this reason, Pakistani fishing crafts
have remained small. They are pulled on to the beaches for berthing. The
majority ~f fishing crafts unload their catch directly on the beaches, where
considerable fish spoilage occurs. At present, the country has only one fish
harbour, namely, the Karachi Fish Harbour, which has become so congested
and so unhygienic that is has earned the reputation of being the world's
filthiest fish harbour [ 3 ] . Preparations are underway to construct mini-
harbours at Pasni and Gwadar and a large fish harbour at Pipri for the deep-
sea fishing fleet. Even after their construction, the majority of landing sites
would remain without jetties or piers.

Fish Handling and Processing

The handling and processing of fish and shellfish in Pakistan is not
according to international standards. Most of the fish catch is not quickly
frozen, properly iced or marketed in fresh condition. There is also very little
control on the quality of shirmp and fish products exported. It is common
for shrimp consignments to be refused acceptance. Lack of quality control
on exports deprives the country of a lot of foreign exchange. Within the
country itself there exists some aversion to eating marine fish and shell-
fish as they are not supplied in prime condition ( as well as other consi-
derations).

Fisheries Management

Some fisheries legislation has been enacted in the country but facilities
for the surveillance of offenders are poor. Penalties are so low that they do
not act as deterrents. Foreign trawlers licensed by the Government to fish in
the EEZ of Pakistan under a joint venture scheme continue to intrude into
shallow waters, where they are not supposed to fish. Occasionally a foreign
unauthorized vessel is apprehended fishing in the EEZ or in even shallower
waters but is let off with nominal fines. A two month shrimping ban (June
and July) came into effect in 1983, but met a lot of resistance from trawler
owners and shrimp processors who have succeeded in getting the ban lifted
through political lobbying.
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Fish Production

. . fish catch of Pakistan. 1980 FAO figures the manne 1
Accordmg to ' "1 S di 22 5. to the following components. Indian Oi ar me .,

can be broken. up smll 1 sharks 10.2, croakers 8.0, sea catfishes 7.0 and
rays 17.7, shrimp ., (i Willi 1984) The total catch amounted to

. II 22 9 per cent m 1 lams, . .misce aneous . . t 308050 tons of which
I 1984 the manne catch grew 0, ,

232,000 tons. n, d hri 28 500 tons. Of the total catch,
. d 279 500 tons an s nmps ,

finfish compnse , sh 17 318 tons used by fishermen for subsis-
62786 tons were marketed fre , , d 29215 tons

, f mostly for exports 540 tons canne, ,
34915 tons rozen ' . 1 d dtence, , fi h 1 The frozen component me u e

d 163 ')78 tons reduced to IS mea.
cured an ,.. d The catch is obtained mostly from

f hrirnps mostly exporte .
28,500 tons 0 . s 1 , . e Pakistan does not possess larger vessels to
the inner contmental shelf, SInC If th EEZ The EEZ is being exploited

. h d art of the she or e .
exploit t e eeper p . 1 erating under joint ventures.

10 1 ized foreign vesse s op
currently by 8- arge s h Is was 3 109 tons, which rose
In 1983, the catch reported from t ese vesse ,

to 7,419 tons in 1984 [ 11 ].

Fish Consumption

t I f 80 104 tons of marine fish were consumed fresh
. In 1984, a to a 0 'k d f sh plus 17 318 tons subsistence catch).

in Pakistan, (62,786 tons mar etgeo r~ll' con~umed about 1 kg of marine
1984 u1ation of about rrn ion , .

The pop [ 12 ] comes to a similar concluslon.
fish per person per year. Howgate f B 1 histan than on the coast of

d the coast 0 a uc
More fish are consume on . h f 59 207 and 49,646 tons on
Sind as reflected by the respective catc es 0 ,

the two coasts.

Fish Export

f fish and shellfish in 1984, earning
Pakistan exported 31,615 tons 0 F shrimps fish and

f f . exchange. rozen ,
Rs. 1115 million worth 0 .oreIgn

l5
328 6 634 and 4 tons and collec-

lobsters amounted to respectively, .' char 29215 tons of fish were
984 illion in foreign exc nge. ,

tively earned Rs, m aI f the finfish was reduced to fish-meal,
cured and exported. About 5010 0

only a fraction of which was exported.
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The trawl-net is not allowed on the coast of Baluchistan, where
shrimps are caught in gill-nets and cast nets, etc. Baluchistan coast appears
to be underfished as far as shrimps are concerned and to some extent with
regard to flnfish stocks also. The fishing crafts of Baluchistan consist of
small mechanized or unmechanized boats which can not go very far into the
sea. On the coast of Sind, the area around the Indus delta proper also remains
underfished, since it is costly as well as time consuming for Karachi-based
fishing boats to regularly visit the area.

Fish Stocks

It seems that, despite certain factors which are not conducive to high
fish production, fish stocks are fairly abundant in the Arabian Sea offPakis-
tan. For instance, Gololobov and Grobov [ 9 ] estimated the total biomass of
miscellaneous demersal species to be 319,900 tons with main commercial
species amounting to 107,700 tons. These estimates were made from beyond
the 12-mile territorial waters. The Norwegian R.Y. "Dr. Fridtjof Nansen"
estimated 0.7 million tons of pelagic fish (sardines, anchovies and carangids)
in the January-March period and 0.2 million tons in June, 1977 [ 5 ].
Stocks of mesopelagic fish (Ianternfish; small fish suited for fishmeaI) were
found to be even more abundant, 13 million tons in January-March and
3 million tons in June. Appleyard [ 6 ] estimated the total biomass of
pelagic and demersal fish in Pakistan's EEZ to approximate 1.0 million
tons of which 381,000 tons could be potentially harvested. Abildgaard [ 4 ]
found the total traw1able biomass of demersal fish off the coast of Pakistan,
in the 10-20m depth, to vary from 192,400 tons in October - December to
325,200 tons in January-March, 1985, with the exclusion of Makran area
at 50-200 m depth. It would seem that Pakistan is at present fishing only
at the edge of its marine resources and there is much room to increase fish
prod uction.

Mariculture

One way to increase fish production is to propagate, artificially, desired
species of fish and shellfish. This type of work has recently been initiated
in the Indus delta at Garho (District Thatta) where the Government of Sind
is setting up demonstrational shrimp farms and has also leased considerable
land to private parties for the same purpose.
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The conservation of marine turtles has also begun on the coast of
Karachi under the aegies of !UCN, WWF and the Sind Wildlife Management

Board [ 13 ].

Marine Fisheries Research

There is a great dearth of marine fishery scientists ~ the country
to the extent that it is often difficult to find suitable candidates to ~ead
local fisheries departments. Local marine fisheries departmen~s are either
devoid of qualified scientists or, if they exist, they are ~ngaged in other than

h h Much of the hard core marine fisheries research, develop-fis ery researc .
d . k which has been undertaken by foreign consultants,ment an extension wor .

drawing high salaries or by foreign expeditions. The fact that all mann~
science and fisheries departments of the country are located at Karac~
(as of course all marine scientists) has not been much of an advantage In
view of the interdepartmental rivalries which occur betw~en :he~_ ~f course,

f Bal hIS'tan is devoid of marine fishenes Instttuttons andthe coast 0 uc
scientists.

Although laboratory facilities in marine fisheries biology are fairly
good at local institutions, shipboard facilities have been rather poor. The
two fisheries vessels of the Marine Fisheries De~artment have not been
operated for long time because crews could not be hued.

WHERE THE PRESENT TRENDS WILL LEAD

Marine Pollution

If harbours are not cleaned and surveillance, monitor~ng and com~at-
ment of chronic and acute pollution is not carried out, marme fish [andmgs

and coastal amenities and facilities would be affected.

Marine Fisheries

The industry needs to be organized on modern lines. It would requ.ire
lot of capital investment to acquire modern technology, larger fishing

:essels and train manpower. Considerable effort is re~uired to strengt~~~
legislation and, more importantly, to secure comph.ance of. laws.
following will be the situation, if the current state of affairs prevail.
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(a) The shrimp fishery will be irreparably damaged, if a closed
season is not strictly enforced (perferably June-July), the
number of shrimp trawlers is not reduced and if catching juve-
niles shrimps from backwaters and creeks is not prohibited
by law.

(b) If landing sites are not provided all along the coast, Pakistani
,fishing boats would remain small in size and the quality of
fish landings would continue to remain poor.

(c) If quality control of fish and shellfish products meant for exports
is not improved, Pakistan would continue to lose valuable foreign
exchange.

(d) Fish are less eagerly sought than shrimps. This is evident from
the relatively few gill-netters compared to shrimp trawlers. Only
30% of the fmfish catch, consisting of good quality bottom fish,
is consumed by Pakistanis. Recently good quality popular fish
has become very expensive and out of reach of the common
man, because of export to Persian Gulf countries. If, our fisher-
men continue to catch less of popular food fish and the best
of them are exported to earn foreign exchange, the local protein-
deficient public would be further deprived of animal proteins.

(e) Present consumption of marine fish is about 1 kg/person/yr.
On this basis, Pakistan would need about 150,000 tons. of
good quality edible marine fish for domestic use by the year
2000. This is about twice the current availability.. It would
necessitate an increase in the catch of bottom fish for which
many more gill-netters and larger vessels would be required
(to exploit die EEZ). Much capital investment would be needed.
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(f) The EEZ is presently exploited by foreign vessels which have
been licensed by Government. It is commonly believed that
transfer of fish catch occurs from these vessels on the high
seas, deprivingPakistan of its fish resources and genuine share of
revenue. Joint-venture vessels are also believed to damage local
fishing crafts and gears, when they intrude illegally into shallow
waters in search of bottom fish (which seem to be in greater
stocks in shallower waters than in the EEZ). According to agree-
ment, Government gets 10% royalty and the Pakistani counter-
part firms 27% commission on the sales of EEZ catch. In terms
of fish catch, Pakistan thus got about 2745 tons of fish (37%
of the 7,419 tons caught) in 1984. In 1983, Pakistan's share of
the EEZ catch amounted to about 1150 tons. Thus Pakistan's
increase in fish production from the EEZ is insignificant. The
country will continue to gain less and lose more, if the joint-
venture scheme is allowed to continue.

(g) During 1984, Pakistan caught 163,278 tons of fishmeal species
which made up 53% of the. total marine catch. This was used,
almost entirely, as poultry feed within the country. In the near
future, local demand for fishmeal is bound to grow considerably
since the poultry industry is promising to expand rapidly. In
fact chicken-farming on a really big scale can solve the animal

. protein problem of the country. A substantial part of chicken
meat is also exported. In order to meet the growing domestic
demand for fishmeal, Pakistan would have to boost up its
landings of pelagic and mesopelagic fishes, which are quite
abundant in its waters. It is possible that by the year 2000,
Pakistan's requirements for fishmeal species may double or
triple, growing to 300,000 - 400,000 tons.
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DESIRABLE FUTURE

The desirable future would comprise of the following elements :
(a) Clean harbours, clean beaches, clean waters.
(b) Preservation of the mangrove ecosystem.
(c) Restoration of the Indus estuary by allowing unimpeded flow to

the sea. Restoration or maintenance of other estuaries, such as
that of Hub River.

(d) An active programme for combating acute and chronic pollution
all along the coast.

(e) Desirable fish-landings
Demersal food fish 200,000 tons
Shrimps .___40,000tons
Fishmeal species 400,000 tons
Cultured species 20,000 tons

Total : 660,000 tons

Pakistan could obtain even larger fish production, if the resources
are exploited scientifically.

(f) One Institute of Marine Fisheries each on the coasts of Sind
and Baluchistan.

(g) A scientific marine fisheries programme, characterised by pro-
fessional human resources, consist~ of:

Technicians
B.Sc's
M.Sc./M.Phils'
Ph.D's

400
200
100
50

CONSTRAINTS AND OBSTACLES

Preservation of the Marine Environment
(a) Rapid increase in human population, owing high birth rates.
(b) Lack of civic sense and education.
(c) Lack of reception facilities in ports.
(d) Lack of facilities for surveillance, monitoring and combatment.
(e) Lack oflegislation and low penalties.
(f) Lack of trained manpower.
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(g) Lack of funds.
(h) Lack of pollution consciousness.

Conservation and Development of Marine Resources

(a) Lack of qualified fisheries administration and scientists.
(b) The desire to make quick money by exploiting shrimp stocks.
(c) Fewer incentives to catch fin fish.
(d) Closed seasons and mesh regulations can not be observed by

fishermen and by plant owners because of lack of alternative
sources of income during the off-season.

(e) Quality control on shell fish and fish products meant for export
cannot be strictly enforced because of influential offenders/small
dispersed and ignorant offenders.

(f) Hesitation on the part of government agenices to conduct sur-
veillance of the Pakistani marine environment in order to secure
compliance of its laws.

Marine Fisheries Research

(a) Dearth of qualified marine fisheries scientists.
(b) Scracity of jobs for qualified marine scientists.
(c) Quota system in appointments.
(d) Unqualified or lowly qualified personnel heading fisheries organi-

zations (in the past).
(e) Shortage of funds for research and for hiring crew for research

vessels.
(f) Rivalries between local marine science institutions.
(g) Poor working conditions on the coast of Baluchistan with no

incentives or inducements for marine scientists to work on that
coast.

(h) Lack of a marine fisheries research institution on the coast of
Baluchistan.

WAYS AND MEANS TO DEAL WITH CONSTRAINTS

Marine Environment

(a) The public should be made pollution conscious through T.V.
and radio programmes.
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(b) Chapters on marine pollution should be introduced into science
books taught in primary and secondary schools.

(c) Literacy rates mu st increase.
(d) All facilities for combating marine pollution must be procured

and required manpower trained.

Marine Fisheries Industry
(a) A campaign should be launched to popularize marine fish among

Pakistanis. In addition to bottom fish (such as red-snappers,
croakers, grunts and Sua), Pakistanis should be encouraged to
consume sardines, anchovies and other pelagic fish. These are the
fish most abundant in Pakistan waters.

(b) In order to encourage marine fish consumption, catch should
be supplied in prime condition to local consumers.

(c) Government should subsidise the catch of finfish so that more
are caught, releasing pressure on shrimps.

(d) Loans should be provided for the conversion of shrimps trawlers
into gill-netters.

(e) A Fisheries Enforcement Service should be established to prose-
cute fisheries offenders on the continental shelf (including the
EEZ) as well as to enforce quality control.

(f) Fishermen should be trained in modern techniques of fishing.

Marine Fisheries Research
(a) More jobs should be created for marine scientists in the country.
(b) Quota system should be abolished and appointments should be

made on merit alone.
(c) Special inducement allowance should be given to scientists work-

ing on the coast of Baluchistan.
(d) In terdepartmental rivalries should be minimized.
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ACTION PLAN

The main objective of the action plan is to protect and preserve the
marine environment of Pakistan from pollution and to obtain maximum
sustainable yields from fish resources. Organizations which can be put in
charge of different conservation strategies are suggested.

Marine Environment

Establishment of a Marine Pollution Control Centre

Such a centre should be established at the earliest. Action has already
been initiated by the Environment and Urban Affairs Division. The centre
should be entrusted with the task of surveillance, monitoring and combating'
all types of pollution in the marine environment. This centre would require
a surveillance vessel, helicopters and a small aeroplane, booms, skimmers,
oil-water separators, spraying machines, stock of dispersant etc.

Agency: Ports and Shipping Division.

Development of a Con tingency Plan for large oil spills

Such a plan needs to be prepared at the earliest for tackling oil spill
emergencies following oil tanker disasters, rig blow-outs, spillage during
transportation and transfer of oil on the continental shelf.

Strategies for handling oil spills

(a) Pakistan needs to have facilities in a state of readiness to handle
large oil spills in waters off the Karachi coast since a large oil
spill in this area could paralyze shrimp and finfish fishery in this
most important region.

(b) The probability of large oil spills is low on the coast of Pakistan
[ 2 ]. A large spill may, nevertheless occur at any time. As a
matter of policy, spill- fighting facilities may be stockpiled at
Karachi Harbour (Manora Channel) and/or Port Qasim, from
where they could be flown or shipped to wherever emergency
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situations develop along the coast. Pakistan needs to develop its
spill-fighting facilities on a limited scale only. Oil spills in the
open sea should be left alone but if they threaten amenities and
facilities, prompt cleanup should be undertaken.

(c) No oil should be allowed to reach backwaters and creeks and,
if spilled, should be promptly removed by appropriate means.

(d) No oil should be allowed to reach the mangrove areas. Prompt
damage-free cleaning would be required if oil reaches the
mangrove swamps.

(e) Oil-smeared open coast beaches can be left to self-cleaning
mechanisms, but protected beaches in backwaters and creeks
would require cleaning.

Harbours and waterfront industrial areas clean-up

Karachi Harbour, Karachi Fish Harbour, Port Qasim, Gadani Ship
Breaking Yard, Pasni and Gwadar bays (where fishing fleets anchor) require
immediate clean-up from oil.

Reception facilities in harbours

All local and foreign ships berthed inside Karachi harbour and Port
Qasim should be required. to discharge their wastes into reception facilities
which should be provided to them at the earliest by port authorities.

Agencies: .KPT, Port Qasirn Authority, Ports and Shipping Division

EEZ, Continental Shelf and On-shore Conservation

- (a) Pakistan needs to develop and mobilise facilities to prevent,
reduce and control pollution, particularly oil pollution, from
foreign and local vessels moving through its EEZ.

Agencies: Pakistan Coast Guards, Pakistan Navy, Ports and
Shipping Division.

Marine Environment and Fisheries 193

(b) Pakistan needs to develop facilities to prevent, reduce and control
pollution from seabed and subsoil exploration, rig-blowouts,
transfer, transportation and storage of petroleum on its conti-

nental shelf.

Agencies: OGOC, Ports and Ship~ing Division, Pakistan Coast
Guards, Pakistan Navy.

(c) Pakistan should control the leakage of oil in streets, roads,
garages, car-parks, petrol-pumps and from different types of
vehicular traffic, since all this oil is washed to the sea during the

rainy season.

Agencies: KDA, KMC for Karachi region.

(d) The efficiency of the two existing waste treatment plants in
Karachi needs improvement.

Other treatments plants should also be set-upIn this region so
that some treatment is extended to all effluents reaching the sea
from the Greater Karachi area. Karachi is the only large urban
centre of Pakistan located on the coast. Since the greatest amount
of marine pollution occurs in this area, it would be in the national
environmental interest, if Karachi had the required number of
treatment plants according to its rapidly growing population.

Agencies: KDA and Federal Government.

(e) It should be made mandatory for all industries and plants located
in Greater Karachi to treat their effluents and wastes before
discharge into Lyari and Malir rivers. The same should be required
of the industry located around Manora Channel (Karachi

Harbour).

Agencies: KDA, KPT, Environment and Urban Affairs Division.

(f) The dumping of solid wastes, garbage and sewage into the creeks
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and backwaters by local waste disposing agencies should be
prevented.

Agencies: KMC,KDA in Karachi region.

(g) The felling of mangroves for animal fodder, fire wood and timber
should be made unlawful and strictly prohibited.

Agencies: Forest and Wildlife Department, Govt. of Sind.

(h) No new industry, harbours or power plants should be developed
in the creeks and backwaters of Karachi region. .

The establishment of new industry is always in conflict with
environmental conservation. The establishment of Port Qasim
Pakistan Steel Mill, Pipri power plant and the Korangi Fish
Harbour in the backwaters and creeks of Greater Karachi are
measures which have subjected the local coastal environment
to great stress. If essential, new industry should be allowed
along the open coast only.

(i) An active research programme on marine pollution should be
p~epared and. executed. Research projects should be prepared
~th appropnate funding and assigned to three main organiza-
tions nam~ly, the Centre of Excellence in Marine Biology (Univ.
of Karachi), the National Institute of Oceanography and PCSIR
Karachi. Projects should be assigned to these Organization;
according to their capabilities. Environment and Urban Affairs
Divisionshould coordinate this programme.

MarineFisheries

Preventing over exploitation of shrimps.

The following measures need to be taken prevent overexploitation:

(a) The ban on catching shrimps from June 1 to July 31 should be
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reimposed and strictly enforced, backed by appropriate legisla-
tion which should be enacted at the earliest.

(b) A ban should also be imposed on catching and selling of shrimp
juveniles, found in backwaters and creeks.

(c) The number of shrimp trawlers must be reduced to half the
existing number.

(d) Government should provide subsidiesand loans to trawler owners
to convert the laid off shrimp trawlers into gill-netters.

Basic Finfishing Laws

(a) Catching undersized pomfrets should be prevented through
appropriate legislation.

(b) Discardingby -catch at sea by all types of fishing boats and vessels
should be made unlawful. This catch should be brought to port
in good condition in order to be used for fishmeal.

Catch Targetting

Fish production can be considerably increased by adopting the follow-
ing measures:

(a) Pakistan should procure appropriate technology to harvest
mesopelagic fishes which constitute the most abundant untapped
fisheries resource in the northern Arabian Sea. If public or private
investment is not forthcoming, Government should negotiate
joint ventures with foreign companies. These fish are very suited
to the fishmeal industry. They have high vitamin A and oil
contents.

(b) Finfish stocks on the coast of Sind appear to be underexploited
as evident from the fact that more finfish are caught on the coast
of Baluchistan. The continental shelfoffthe coast of Sind is much
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wider than that off Baluchistan, hence has greater fisheries
resources. Therefore, there is much room for expansion of the
gill-netting fleet on the coast of Sind.

(c) Pakistan should exploit its EEZ resources with its own vessels.
Pakistani EEZ vessels, should however be strictly prevented from
fishing in inshore waters (the 20-35 miles buffer zone) in order
to avoid overfishing of shallow water fish stocks, on which a
large fleet of small boats depend.

(d) The coastal waters of Baluchistan are underexploited. Fishing
effort needs to be increased on that coast.

(e) Pakistan needs to acquire facilities for the exploitation of
cephalopod stocks (squids) in its waters.

Mariculture

The farming of marine fish and shellfish should be undertaken on a
large scale. The farming of shrimps has already begun in the Indus delta on
a small scale.Further measures are as follows:

(a) Of all marine animals, oysters and mussels are the most suited'
for mariculture. The lost oyster fishery of the coast of Sind
should be recovered through the use of different culture tech-
niques. Local institutes of marine sciences have th~ capability
to do this work, provided proper funding is available..

(b) On the coast of Pakistan, musselsare more abundant than oysters.
These can be exploited right away by freezing and canning plants.
They will probably prove the easiest to culture on Ourcoast. Off-
bottom raft cultivation would probably be the most suitable
method. The estuary of Indus at Gharo may prove to be the
most proper site for mussel farming. Mussel meat would also be
suitable for fishmeal, although elsewhere in the world, mussels
are served as table delicacies.

(c) The conservation and propagation of green turtles has begun on
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the coast of Karachi. These operations should be carried out on
as large a scale as possible.

(d) The culture of mullets should be attempted on an experimental
basis in the Indus delta, particularly at Keti Bunder, which is
also a good site for the cultivation of shrimps. The abandoned
fields of red rice could be used for this purpose.

Appropriate Equipment and Infrastructure

(a) Fishing methods should be diversified and such nets as the high
opening trawl-net, purse seines, deep bottom gill-nets, lobster-
pots, crab-posts, crab and lobster fishing with gill-nets, bottom-
set long lines, squid-jiggingshould be tried.

(b) Fish-landing jetties and piers should be constructed on all minor
landing sites in addition to the fish harbours, which are under
construction or in planning stage, at Pasni, Gwadar and Pipril
Korangi.

(c) A new fish harbour for deep sea fisheries would become operative.
at Pipri/Korangi creek in the next few years. Fishing vessels
operating from here should be prohibited by law from fishing in
the shallow waters of Karachi region. If this is not done, fish
stocks in the Karachi region would be irreparably damaged. This
area is already much too congested with trawlers and other
boats. The decision to have a second fish harbour in the Karachi
region was not a good conservation measure on the part of
decision makers.

(d) An attempt should be made to divide the fishing effort equally
or almost equally along the entire coast; This can be done by
directing fish landings to six major fishing centres along the
coast. These can be, Keti Bunder, Sonrniani Bay, Karachi, Pasni,
Gwadar and Jiwani. All the six sites should be developed as
modem fishing centres with facilities to transport their catches
to Karachi (in fresh or frozen form) through a coastal ferry or by
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SUMMARY

road. For this purpose, roads from Keti Bunder to Gharo and
from Karachi to Jiwani should be .laid and metalled at the
earliest. The coastal road from Karachi to Jiwani can serve many
purposes. Apart from boosting tourist trade, it would facilitate
monitoring and combating pollution along the coast.

(e) Owners of fishing vessels should install modern fish-finding
instruments as well as winches to lift catches from the sea.

(f) Fishermen and fish processors should be trained-in the modern
methods of fish catching, handling and processing.

The marine environment of Pakistan is characterized by high salinity,
low precipitation, low river run-off, low dissolved oxygen, high turbidity
and somewhat low productivity. So far, the environment has not been
affected by pollution, except in certain localized spots, because of thin popu-
lation in the coastal belt and virtual absence of industry. The coast is,
however, threatened from oil pollution originating in the Gulf region and
from the traffic of large oil tankers close to Pakistan's EEZ. In the event
of a large oil spill along the coast, Pakistan's marine fisheries would be
paralyzed.

Current annual marine fish landings are of the order of 03 million
metric tons. About 50% of this catch is used for ftshmeal, 30% for domestic
human consumption while 20% is exported. Export earnings, mostly from
shrimps, now exceed RS. 1 billion. The industry is also a source of livelihood
for 200,000 people.

Pakistan's population is increasing rapidly at the rate of 3% per annum
and is expected to be around 150 million by the year 2000. It is obvious
that Pakistan would need to boost its marine fish production considerably
in order to meet growing demand. But with population pressure, industriali-
zation, increased oil imports, indigenous oil production, as well as oil
pollution originating in neighbouring countries, Pakistan'~ marine environ-
ment will tend to degrade, much to the detriment of marine fisheries.
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There is great need to preserve the health of the marine e~vironment
and to conserve as well as develop renewable marine resources in order to
obtain maximum sustainable yields. possible conservation measures, (some
of which are already being adopted), are as follows:

1. Prevention; reduction and control of marine pollution;

2. Preservation of the mangrove ecosystem;

3. Conservation of shrimp stocks;

Diversionof fishing effort from shrimps to good quality fmfish;

Distribution of fishing pressure equally or almost equally on. the
six main fishing centres which need to be transformed into
modern fishing centres;

4.

5.

6. Farming of shrimps, oysters, mussels, mullets and green turtles;

7. Exploitation of EEZ resources with own facilities;

8. Exploitation of pelagic and mesopelagic fish stocks;

Enactment and enforcement of marine pollution and ftsheries

legislation ;
9.

10. Restoration of the estuaries, if possible.

The main constraints are lack of capital investment and lack of trained

manpower.
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ABSTRACT

Major factors responsible for degradation of the environment in
Pakistan are removal of vegetation for fuel, fodder and timber, incessant
grazing pressure on pasture lands and cultivation of steep, erodable land
suitable only for tree growth. This has led to large scale erosion, resulting
in accelerated siltation of costly reservoirs ( implying loss of power genera-
tion capacity and water availability) increased frequency of floods,
destruction of the communication system and' supply lines, setting the stage
for reduction in food productivity and desertification in the long run.
Simultaneously, large tracts of land have gone out of cultivation owing to
waterlogging and salinity. The denuded environment is drab and dreary.
The stability of the Indus Basin food machine depends upon a serious
endeavour to halt these processes of deterioration.

Basic constraints to improvement are limited comprehension of the
gravity of ecological degradation by the men who matter, lack of policy
decisions and pursuasive legislation and indifference of the people, directly
or indirectly affected. The result is inadequate provision of funds, not only
to start environmental projects, but also very little allocation for their
maintenance. There is also an acute shortage of trained manpower to analyse,
plan and execute multipurpose environmental programmes.
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INTRODUrnON
There are two major reasons for the poor forest cover in Pakistan.

First, more than 80% of the country is arid or semi-arid. In these
climatic zones, not only is vegetation sparse, but sites once cleared do not
respond to reforestation. Second, incessant cutting of trees from all parts
of the country. The meagre forest resource has been eroded gradually,
but surely over time. Starting with the invasion of the Indian sub-continent
by Central Asians, a chain of battles and wars pushed the people of the
plains to remote hilly areas for refuge where they made heavy inroads in the
forest wealth for their dwellings, agriculture, grazing etc. Scientific manage-
ment of the forest in the Himalayas was started more than a century ago
and if seriously practised, the forest cover would have been in a much better
shape. This was not to be. During the First and Second World Wars, the
forests were over-exploited to feed the war machine. Also at the time of
settlement, certain rights of the local population to timber, fuelwood, grass
cutting and grazing were admitted, which have now multiplied with growth
in population and are not compatible with the resource potential. Thus,
at Independence, forests in this part of the Sub-continent had already been
depleted to a very large extent. The situation was further aggravated by mass
migration of people from across the border in 1947. To meet the
requirements of the new influx, a construction boom started in the country.
Further, development of modern infrastructure reduced the distance between
markets and hinterland; once virgin forests became approachable. It is not
uncommon to see small redesigned trucks carrying logs from the most
hazardous of terrains in the north with consummate ease and perfection. The
axe fell more heavily on forests belonging to the people. In need of ready
cash, they sold the trees at rock bottom prices, much to the delight of the
purchasers who minted tons of money, owing to ever increasing prices of
timber. These climatic and biotic factors continue to operate strongly.
The deterioration of forest cover will no doubt have severe environmental
repercussions.

RESOURCES AND PRESENT STATUS

Out of a land area of 87.8 million hectares, the "forest area" under
the control of Forest Departments is 10.6 millions hectares. This figure
includes 6.1 million hectares of range lands which though for the purpose
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of management are under the control of Forest Departments, do not
contribute towards wood production. The area with tree cover is 4_6 m. ha.
approxima tely (i.e. 52%) but the forest area which is really productive is not

more than 1.3 m.ha. (3&4)

Different types of forests, their area and typical species are given

in table 1.

Hill Forests

These forests exist in the moist temperate, dry temperate and subtropi-
cal zones in the Himalayas and cover 1.96 m.ha. This small area is the major

source of constructional timber. Socio-economic conditions obtaining in the
hill forests have played a very significant role towards their deterioration.
Communities inhabiting these tracts are largely agricultural and pastoral.
The needs of the people and requirements of the forest conservancy plans
have always clashed. The rights bestowed on them about a century back,
when the population was scanty, permit them grazing, grass cutting, lopping,
collection and removal of firewood at concessional rates. Owing to faulty
agricultural practices and excessive grazing, production potential of these
sites has deteriorated. People living in these areas are mostly ignorant,
illiterate and continue to stick to age old conventions and convictions.
They eke out a living from their meagre agricultural resource and pastoral
activity. The situation is becoming worse with an alarming increase in
population, both human and cattle. As a result of deforestation, accelerated
erosion has set in, followed by heavy floods and deposition of millions of
tonnes of debris in the water reservoirs of the country's big dams. Owing
to incessant erosion, the layer of top soil has become thinner, in many
cases eventually disappearing entirely, leaving only subsoil or bare rock.
In such areas, it has become almost impossible to develop a suitable plan
of reforestation. Although erosion is a natural phenomenon in all hilly areas
and occurs even when vegetal cover is there, but when land is cleared and
planted to crops, the process inevitably gets accelerated.

The Foot Hills

The forests in the foot-hills consist of branchy trees, varyin~ in
density from a perfect canopy in well protected areas, to scattered single



208 Towards a National Conservation Strategy

TABLE-I

EXTENT OF FOREST AREA (EXCLUDING RANGELANDS)
BY TYPES IN PAKISTAN AND AZAD KASHMIR

Type of Forest
1. Coniferous

2. Irrigated
Plantations

3. Riverain
Forests

4. Scrub

5. Coastal

6. Mazri area
7. Linear

Plantations

Species GrowingfPlanted

Abies pindrow
Aesculus indica
Cedrus deodara
Juglans regia
Picea smithiana
Pinus eldanca
Pinus roxburghii
Pinus wallichiana
Populus ciliata
Prunuspadus
Quercus spp.
Acacia nilotica
Dalbergia sissoo
Eucalyptus
Melia azedarach
Morusalba
Populus spp.
Salmalia malabarica
Acacia nilotica
Populus euphratica
Prosopis cineraria
Tamarix dioica
Acacia modes ta
Acacia nilotica
Dodonea viscosa
Olea cuspidata
Avicennia officinalis
Cereops taga!
Nannorrhops ritchiena
Acacia nilotica
Albizzia lebbek
Albizzia procera
Azadirach ta indica
Dalbergia sissoo
Eucalyptus camaldulensis
Melia azedarach
Morus alba
Populus species
Salix species
Sa/mafia malabarica
Tamarix aphylla

Thousand ha.

1,958

234

297

1,702

347

24
17
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trees or groups in dry sites. These forests classified as dry subtropical broad
leaved, are distributed in the foot-hills and lower slopes of the Himalayas,
Salt Range, Kala Chitta, the Sulernan Range, over an area of 1.7 million ha.
and are a buffer between the Himalayan natural forests and the thorn forest
in the plains.

Over-grazing and heavy firewood exploitation have destroyed many
forest areas completely and have resulted in degradation of most of the
remainder. There is extremely heavy grazing pressure on these forests
in the winter, when millions of goats, sheep and cattle leave the high hills
in search of grazing lands. It has become almost impossible to control these
hostile hordes. So much so that government has had to allow grazing
officially in certain forests against payment of a nominal fee as it is not
possible to stop illicit grazing. The vast eroded lands of the Potohar Plateau
are all man-made. Once these areas had dense forest growth. Grazing coupled
with illicit cutting has turned the once green areas into a denuded lunar
landscape.

The Desert Vegetation

Desert vegetaton has provided a vast grazing ground to thousands
of domestic and wild animals since times immemorial. Heavy browsing
specially by goats and camels is almost universal. Cutting for small timber
and fuel-wood has reduced the once tree type vegetation to mere scrub
with scattered heavily lopped trees.

The problem has become even more acute with the arrival of Afghan
refugees who have brought large flocks of sheep and goat with them. In fact
when fodder is scarce, Prosopis cineraria and Acacia nilotica trees are com-
pletely lopped and only stubs of the branches are left which sprout next year
with depleted vigour. Wood is so scarce for cooking and heating that plants
are dug out from their roots and are burnt. Naturally the deserts are
expanding at a fast pace engulfing rich agricultural land in the process.
Under such hostile biotic and climatic' conditions, it is hard to expect any
natural recovery of vegetation. Obviously, it has become impossible to
develop a feasible plan of reforestation.

Nevertheless, people living in these arid and semi-arid areas need at
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least some basic necessities of life to survive. They require fuel [or cooking
and heating, fodder trees in times of scarcity as animal feed, material for
thatching, small timber for agricultural implements and small household
items. doors. windows, persian wheels etc. Apart from that they need trees
for shade and shelter around their dwellings. Above all, tree windbreaks
are needed to protect their agricultural crops from scorching sand-laden
winds starting in April and ending in September every year. The answer
lies in making a sincere effort towards greening the deserts by planting tree
species required by the people as well as by adopting measures allowing
natural regeneration to establish itself over a period of time.

Irrigated Tree Plantations

These forests are the outcome of human effort on sub-marginal lands
where irrigation water could be made available. The plantations were created
after clearing the vast tropical thorn forest.

Commonly known as irrigated plantations, these are spread in the
plains of Pakistan over an area of nearly 0.23 m. ha. out of which almost
50% is stocked. Size of such plantations varies from just 200 hectares to
as large as 8000 hectares. These forests are also being managed for firewood
and timber for furniture and sports goods industry.

The plantations came into existence more than 100 years ago. Owing
to deposition of silt, the levelling done initially has been disturbed the
irrigation systems have become obsolete and the plantations have become
uncommanded. This has further been aggravated by erratic supplies of canal
water. Yields have gone down and the plantations are producing much less
than their potential.

Riverain Forests

These forests Occur on the banks of the rivers forming the Indus Basin
and cover an area of 0.29 m ha. Actual flooding for about 6 weeks appears
to be necessary for their good growth. Erosion and deposition in succession
are a constant feature.

The management objectives for these forests are production of
fuelwood and charcoal, timber for mining and furniture industry. Proper
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management, even existence of these forests depends on regular inundation.
Owing to construction of dams, this cycle has been disturbed and there is
no surety of inundation. As a result, these forests have become depleted and
natural regeneration has become difficult.

Tropical Littoral and Swamp Forest

More or less dense forest of very low average height. further reduced
by biotic agencies, occurs along the Arabian Sea, around _the coast of Karachi
and. covers an area of about 0.347 m. ha. The species are few and markedly
gregarious, evergreen with leathery leaves. The best patches reach 6-7 m in
height and are found on sites difficult of access on account of soft mud.
Elsewhere the crop rarely reaches 3 metres.

Before natural gas was struck, these forests weft: it major firewood source
for the city of Karachi. Even now a vast area is being used as grazing ground
for thousands of domestic animals which are transported daily in the
morning in large boats and brought back in the evening. The species are
extremely slow growing and there is very little natural regeneration. The
forests are facing an ecological crisis. The natural habitat for a variety of sea
and fresh water fauna is being deteriorated almost to the point of no return.

The mangroves play a very important part in the socio economic
life of fishermen and nomads. While fishermen earn their living
from fish, prawns and crabs and also cut wood for heating and cooking,
the nomads who are professional graziers destroy all vegetation within easy
reach to keep their livestock alive.

Trees on Farm Lands

About 90% of fuelwood requirements and 55% of timber requirements
are met from trees grown by the farmer on agricultural fields and marginal
land. These areas are thus a potential and perpetual source of supply to bridge
the yawning gap between supply and demand. Since the farmers generally
do not raise tree nurseries of their own, planting stock is supplied by the
Forest Departments, not only during the planting campaigns, but almost
through-out the year. The campaigns have not produced desired results

owing to a variety of reasons, especially lack of after-care by the people.
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Still, tree growth in the countryside is entirely the result of efforts by the
forest service.

• Since it is not possible for the government to allot more areas for the
planting of state land, in the foreseable future, trees on farms and marginal
lands are going to be our main stay. The forest service has to concentrate
on this sector by providing requisite know how and planting stock with
instructions for after care. This can be done only by creating a special corps
of dedicated foresters prepared to work as extension specialists. The
farmer has to be convinced that agriculture and forestry are not competitive
but interdependent uses of land.

THE STATE OF DEFORESTATION

Forestry experts and environmentalists are reporting alarming figures
on the process of deforestation in different parts of the world. It is said
that as this sentence is being written, 3 ha. of forest have been cut some-
where in the world (2).

According to an estimate by the World Bank (1) nearly 10-20 million
ha. of the forest are lost every year. At this rate the present green cover
of the world will last only 60 years. According to another prediction, by
the year 2000 AD, forests are likely to dwindle by 20-50% in the developing
countries and upto 7% in the developed countries (6). Table 2 shows the
average annual deforestation in some Asian countries:

TABLE - 2. Asian Deforestation
Annual Country

deforestation
(000 ha)

Country Annual
deforestation

(000 ha)

l. Bangladesh 8 9. Brunei 7
2. Bhutan 2 10 Indonesia 550
3. India 147 II. Malaysia 230
4. Nepal 84 12. Philippines 101
5. Pakistan 7 13. Kampuchea 15
6. Sri Lanka 25 14. Laos 125
7. Burma 95 15. Viet Nam 65
8. Thailand 333 16. Papua New Guinea 21
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Reasons for accelerated forest destruction are briefly discussed:

Grazing

Forest lands have remained under grazing pressure of millions of local
as well as nomadic livestock since ages. Most graziers rear some quite useless
animals as a matter of prestige. They get very little return in the form of
meat or milk products. Areas are overgrazed and do not get any rest to
allow natural regeneraton. The roaming livestock also plays havoc with the
artificial afforestation efforts by the Forest Departments.

Fuelwood Requirements.

The people living in the mountain forests of Pakistan experience
severe winters. They need wood for cooking and heating. No substitute
fuels are available to them. Since they cannot afford to buy the required
quantity of wood, they resort to illegal practices.

Small Timber for Construction of Hutments

People require small timber for construction of huts and sheds for
themselves and their cattle. Since they cannot afford to buy timber from the
market, they try to get the required quantity of wood from the forests
growing around them. Consequently trees are disappearing at a very fast

pace.

Fodder Requirements

In the areas of grass scarcity or in drought when the floor of the for~st
dries up, there is no food for the cattle. Trees especially broad leaved speCIes
are lopped very heavily for fodder. This age-old practice damages the trees

irrevocably, leading to stoppage of growth and slow death.

Land for Cultivation

Since food is not readily available to mountain men who have to
cover long distances to meet their daily requirements, they ha~e carved
out large chunks of land for cultivation by removing tree cover. Th.1Spr~c~ss
is continuous. People do not hesitate to add a few feet of land to their eXlstlll.

g

property every year by cutting trees and other ~egeta~ion around their
houses. This process of disturbing the land leads to-soil erOSIOn.
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Another phenomenon destablizing the land is that the age old practice
of making terraces on slopes does not seem to be in vogue any more. People
appear to be in a hurry. They cultivate newly broken land for a few years
without bothering to firm it up. Very soon the loosened soil gets washed
with a heavy down pour exposing the bare rock. This is quite evident in all
the moist temperate forests of the country. Yet another factor responsible
for accelerated erosion of the once stable and productive land is that young
people have migrated to cities or have gone to the Gulf States. When they
come back they prefer to settle down in a better and more comfortable
place and do not bother to cultivate land any more. Once productive fields
tend to disappear with the passage of time.

Increase in Population

Like in other parts of the country, population has also increased in
the hilly areas. Their needs have multiplied and the forests have borne the
brunt of their multifarious requirements: The people were given certain
rights of goods and services from the forest areas. These rights have multi-
plied although the resource itself has not expanded any further.

Urbanization

There has been a construction boom in the country. Every body
wants a reasonable shelter for his family. Millions of houses, factories, mills,
schools, government buildings, colleges and universities have been constructed.
Most of the wood has come from Our own resources. To meet the require-
ment, . almost all mature and over-mature trees have been removed leaving
large gaps in tne forests.

THE STATE OF ART IN WATERSHED MANAGEMENT

People inhabiting the potential forest areas are surviving at subsistence
level due to limited resource, gradually getting further impoverish.ed due
to over-grazing, removal of vegetation, fires and cultivation of steep slopes.
They c~nnot improve their lot because they are uneducated, do not possess
any skills and do not have enough money to invest. They nevertheless
stick to their meagre holdings primarily due to sentimental reasons. Human
and cattle population is on the increase. As steep slopes are cultivated using
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medieval technology, without any modern inputs, farmers continue to get
minimal returns. But in the process they are destroying the existing land
base, are carving out new agricultural land by removing tree growth, accelerat-
ing soil disturbance and movement. This is resulting in reduced life of costly
reservoirs, which are choked with silt, sand and debris, and rise in river bed
levels leading to flash floods, causing havoc to infrastructures, destruction
of crops and fertile agricultural land.

With possible inputs such as afforestation, pasture improvement,
stall feeding, check-damming, gully plugging, river training, contour terracing,
commercial energy supplies, improved agricultural technology etc., man
is the most important component of the entire watershed system. No project
small or large can bring desired results unless efforts are made to involve
the local people mentally and phusically. A vivid perception of the problem
has to be created in the mind of the people living in vulnerable areas. The
answer lies in motivation, education, provision of incentives, organisation
and removal of bottlenecks through an integrated approach. The key to
success is to persuade people to use their land in a way that its productivity
is improved. As long as the common man remains dissatisfied, disillusioned
and sceptical, no significant improvement in the existing situation should
be expected.

Scientists and administrators must realise that they have limited time
to save the situation. The time is ripe to move out of the pilot projects
phase. All the experimentation, case studies and evaluation reports affirm
that the job is possible as well as productive. As the techniques for proper
managment of environment are being learnt and perfected, their large scale
dissemination and adoption by the common man is essential. With the help
of the communities living in the fragile areas and by inculcating a spirit
of self help, a well planned programme of expanding the current efforts
is a must.

As a result of large scale denudation and the chain reaction of
accelerated erosion, sedimentation, siltation, flash flooding, destruction of
communication systems, the whole of the country is suffering from severe
environmental degradation. No doubt urban areas have their own problems
of pollution, but the (act has to be recognised that stability of rural Pakistan
which forms about 70% of the country, depends entirely on the protection
and perpetuation of vegetal cover (5).
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STRATEGIES AND APPROACHES

A concerted effort is required to improve the overgrazed and highly
degraded and denuded watersheds as well as the arid and semi-arid areas in
the country. Since these areas are inhabited by a multitude of human and
cattle populations, and it is from these areas that they have to meet their
day to day requirements for survival, the whole issue is more of a socio-
economic problem. The approach has to be technically feasible and socially
acceptable, accommodating the minimum needs of the people. The strategies
and approaches can take several forms: technical, administrative and research,
all focussing on the welfare of the people who live in these areas in abject
poverty.

Technical.

1.1 Improvement and preservation of vegetal cover by planting
multipurpose fast growing trees, shrubs and grasses and their protection.
This should include fruit trees as well.

1.2 Improvement of animal husbandry practices, development plans
and feasible operational programmes.

1.3 Improvement in cultivation practices and soil stabilization
through proper crop rotation, bench terracing, construction of check dams,
gully plugging, torrent control and reclamation of ravined land.

1.4 Provision of commercial fuels and establishment of small scale
hydro electric power plants or solar energy units as possible alternatives
to save the vegetation from destruction.

Administrative

2.1 Study of physical, biological, social, cultural and economic
conditions would be helpful in conceiving, planning and implementation
of the programmes. An adequate coordination of effort under one authority
on environment would be appropriate.

2.2 Imparting professional and sub-professional education and training
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on soil and water conservation, tree planting, grazing management, rural
development, agricultural' practices and extension approaches should be

helpful.

2.3

methods
used.

Transfer of the techniques developed and the procedures and
outlined to the people in a manner in which it can be gainfully

2.4 Improvement of the economic level of the people inhabiting
degraded land by introducing small scale cottage industries such as silk
worm rearing, bee culture, basket making, fruit preservation etc.

2.5 Provision of some incentives to the people in the form of interest-
free loans for seed and plants, small agricultural implements, fertilizer,

construction of terraces etc.

2.6 Involvement of the local people at all decision making levels.

Research Requirements

The major research areas inviting attention are the' study of the require-
ments of the man living in degraded lands, watersheds and deserts; improve-
ment of pastures, development of techniques for establishment of tree
crops, improvement in forest management practices and collection of
information on hydrological processes. In order to achieve that a group of
people has to work together to clearly identify the problems, set goals for
research activities, design action plans and suggest a mechanism to achieve

the goals.

General

4.1 Creating public awareness of the problems is highly important.
The inhabitants have to be made to believe that proper management of
land resources is essential not only for their own survival but also for the
well-being of posterity. Most important is to devise ways and means to

win confidence of the people.

4.2 Since almost all Afro-Asian countries are suffering from acute
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environmental degradation, problems can be better defmed and solved through
mutual consultations, exchange of information on success stories, joint
evolution of basic strategies and policies.
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ABSTRACT

Nature Conservation in Pakistan is far from satisfactory. Further
deterioration is likely to take place. Conservation of all endemic species of
wild fauna and flora, habitats and viable samples of all ecosystems repre-
sentating life -support systems, through effective network of National Parks
and protected areas could lead to a desirable future. The major constraints
are lack of capacity to conserve owing inadequate legislation, lack of enforce-
ment, poor organization, lack of trained personnel and basic information on
priorities and on the production and regeneration capacities of living
resources.

Due priority to nature conservation reflected by the nation's commit-
ment of financial and man-power resources, and appropriate land-use and
development policies can help to achieve the desirable future. An action plan
has been proposed which covers 10 themes: National Parks and protected
areas; conservation of nature in the wider environment; marine conservation;
survey, research and dissemination of technical information; publicity and
education; legislation for nature conservation; international nature conserva-
tion; creation conservation; resources for nature conservation; and distribu-
tion of effort.

INTRODUCTION

Wild animals and plants in their innumerable forms are an irreplaceable
part of the earth's natural system which must be conserved for the good of
mankind. Each generation of man holds the resources of the earth for
posterity and has an obligation to ensure that this legacy is conserved and,
where utilised, is used wisely. There is ever-growing value of wild animals
and plants from environmental, ecological, genetic, scientific, aesthetic,
recreational, cultural, educational, social and economic points of view.

It is essential to preserve genetic diversity or the range of genetic
material found in the organisms on which depend: the breeding programmes
necessary for the protection. and improvement of cultivated plants and
domesticated animals ; as well as scientific advance, technical innovation
and the security of the many industries that use living resources. But, unfor-



224 Towards a National Conservation Strategy

tunately, non -sustainable utilization of species and eco -systerns has
endangered many species throughout all or a significant portion of their
range.

PRESENT SITUATION

Pakistan is fortunate to have unique species, diverse habitats and varied
eco-systems as three zoo -geographic regions: Ethiopian, Western Palaearctic
and the Indo-Chinese sub-region of Indo-Malayan are represented in
Pakistan. Elevations rise from Arabian Sea to 8611.5 metres at K-2 the,
second highest peak in the world. Climatic and land-forms diversity is
responsible for a large number of ecological zones including moist tropical,
dry tropical, dry sub -tropical, moist sub -tropical, Himalayan moist
temperate, Himalayan dry temperate, sub-alpine, alpine and arctic. Conse-
quently marine, coastal, mangrove, deltaic, riverain, wetland, dry desert,
tropical thorn, sub-montane, montane and cold desert eco-systems are found
in Pakistan.

Species

A large number of species found in Pakistan are endangered, threatened
or vulnerable locally as well as globally. Among them, Dalmation Pelican,
White-tailed Eagle, Peregrine Falcon are vulnerable and Western Tragopan is
endangered [5]; Cheer Pheasant, Great Indian Bustard and Siberian White
Crane are endangered [ 4 ]. Indus Dolphin is endangered, Cheetah and
Asiatic Wild Dog are extinct in Pakistan; Leopard, Asiatic Wild Ass and
Markhors are vulnerable [ 8 ] . Tiger is extinct in Pakistan and Snow Leopard
is endangered 9]. Wolf is endangered [ 27 ]. Muggar and other
turtles are vulnerable whereas Olive Ridley, Green Turtle and Gavial are
endangered [ 3 ] . Central Asian Cobra is endangered and Central Asian Grey

.Monitor is vulnerable [ 7 ] and Indian Python is vulnerable [10,11] .

Black Buck and Cheer Pheasant almost became extinct in Pakistan but
have been reintroduced. There are now populations of Black Buck one,
in Rakh Mirano in Sind and the other in Lalsohanra National Park in the
Punjab. Cheer Pheasant may become established in Margalla Hills National
Park and Malakandi Reserve Forest in Kaghan. Recently Cheer has been
sighted in four different areas in AJK (pers. Comm.-Qayyum).

Nature Conservation in Pakistan 225

Mountfort [17] reported that Snow Leopard, Leopard Cat, Fishing
Cat, Lynx, Hill Fox, Desert Fox, Common Otter, Indian Smooth Otter,
Stone Marten, Smaller Kashmir Flying Squirrel, Indian Wild Ass, Marsh
Crocodile, Estuarine Crocodile (extinct in Pakistan), Gavial, Grey Indian
Monitor are persecuted for skins. Hunting of Musk Deer for musk pods and
Himalayan Snow Cock for feathers of caps is done. Feathers of Monal
Pheasant are also used in ordinary caps and uniform caps of Gilgit Scouts,
Trophies of all pheasants, birds of prey, Cobra and Mongoose are very
popular at home and abroad. Leopard, all other cats, wolf, all civits, other
Martens, Black, Brown and Baluchistan Black Bears are also persecuted for
skins. Treated and untreated skins of Monitor Lizards, Spiny-tailed Lizards,
Water Snakes, Sea Snakes and Python were exported in large quantities in
the 1970's. Rhesus Monkey, Alexandrine Parakeet and Peafowl are also
traded. Falcons, Houbara Bustard and Cranes are hunted in large numbers
even now due to which their populations are declining.

It should be possible to expand the list of species endangered locally
if proper survey data becomes available. It was assessed [ 1 ] that 31 species
of mammals, 20 of birds and 5 of reptiles are endangered. To name a few,
they are Marcopolo Sheep, Urial, Chinkara, Nilgai, all Pheasants, all Cats,
Cranes, some species of ducks, lizards etc.

The species of wild animals found in Pakistan which are endangered
due to exports and are on the Appendices of Convention on International
Trade in Endangered Species of Wild Fauna and Flora (CITES) include
Langur, Goral, Markhor, Wolf, Wild Ass, Pangolin, Bland Ford's Fox, Falcon,
Eagle, Pelican, Cheer, Monal and Tragopan Pheasants, Crane Demoiselle,
Crane Saurus, Bustard, Snow Cock, Alexanderine Parrot, Turtles, Tortoise,
Crocodile, Gavial, Python, Monitor Lizard, Uromastyx and Bull Frog. The
export of live specimens or their parts or products is, thus, banned or

regulated.

Regarding plant species, Ulmus wallichiana is on the IUCN endangered
list in the Red Data Book. About 500 species of plants are likely to be
candidates for listing in the Red Data Book of Pakistan (pers. Comm.-
Khalid) as the work on the status of plant species progresses in the Universi-
ties of Pakistan. Saussurea lappa. (costus -kuth) is listed in Appendix -I of
CITES owing endangered status and cannot be exported for commercial

purposes.
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Threats commonest to the species in Pakistan are :_

(a) hunting and capturing for sport, food, pets, skins, trophies,
medicine and trade and hunting of look alikes unknowingly;

(b) persecution of predators considered to be pests, for instance
Wolf, Leopard, Black Bear, Golden Eagle;

(c) competition with domestic animals in sharing food and habitat. ,

(d) diseases, some of which are owing to contact with domestic
livestock;

(e) introduction of exotic species and reintroduction. of endemic
species after a new balance between the communities has taken
place.

(f) disturbance particularly during the critical life stages;

(g) non-availability of prey species for the predators;

(h) removal of eggs notably of marine turtles' ,

(i) fuse 0 insecticides, herbicides, fertilizers and other chemical
substances;

G) exploitation of plants for medicinal purposes; and

(k) destruction of habitat, deforestation and drainage of wetlands.

Habitats

In Pakistan, wildlife habitats are threatened by agriculture [ 16 13 J
deforestation [ 26 J and monoculture afforestation of Eucalyptus; d:ainag;
of :vetl~ds and marshes [ 24, 13 J; pollution and eutrophication, water
e.ngmeenng works [ 13 1; mineral extraction; settlement; and over exploita-
tion of rangelands by domestic livestock [ 13 1; and other development
activities.
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Agricultural practices affect nature conservation interest through:
change in land -use; cultivation on steep sites and marginal lands; use of
pesticides and fertilizer; mechanization; irrigiation in arid and semi-arid
areas; and .cropping pattern.

Deforestation results in loss of species and habitats. Population and
composition of species of flora and fauna change in the man-made eco-system
so established. Processes of erosion, salinity, alkalinity, water logging and
desertification' start which in turn bring changes in the elements of eco-
system and reduce productive capacity. Afforestation of exotic species and
monoculture produce sterile or less diverse habitats and are, thus, unsuitable
for endemic species of fauna. Population of certain species grow out of
proportion to act as pests. Exotic pests might be introduced with the exotic
planting material. Adverse change in landscape may also occur.

Plant and animal species specially waterfowl, amphibians, invertebrates
and reptilian, and their habitats are affected by drainage of wetlands and
marshes.

Commonly known sources of pollution in Pakistan are industrial
wastes, domestic sewage, dry deposition near industrial towns, pesticides
and noise. State of dumping of radioactive material, acid rain and ozone is
not reliably known. The pollutants affect soil, water, air, flora, fauna. They
make the habitats sterile or less diverse. Population of certain species may
grow out of proportion to become pests. Nitrous and phosphorous eleme~ts
of fertilizer getting into streams and other water bodies as a result of leaching
may cause excessive algal growth.

Human settlements sometimes eat away important wildlife habitats.
Then the habitats peripheral to settlements may be affected by the activities
of man and his cattle. Blasting operation in mineral extraction produces noise
and disturbs wildlife and also brings change in physiographic features.
Construction of access roads for extracting mineral has implications of
dividing and disturbing the habitat. Introduction of mineral material can also
change the composition and population of species of fauna and flora.
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Construction of dams, barrages and headworks on the rivers in Pakistan
has changed the landscape of the country. Wildlife and fish habitats up-
stream and down-stream have changed. There has been adverse affect on the
spawning fish (Hilsa, Mahseer etc.) and on the habitat of Dolphin which has
been fragmented badly. Social, chemical, biological and economic impacts
of big irrigation engineering works are numerous. Some could have been
avoided or minimised if the conservation aspect was taken into consideration
at the project formulation stage.

Grazing of livestock on wild-lands and nature conservation areas is
often inimical, as the habitat is over-exploited by cattle and wild fauna suffers
from eompetition in food and habitat use, and diseases are introduced by
livestock.

Many birds are killed by collision with powerlines. Highways roads
railways, airfields, canals, etc. have their impact. Developments for recreation
and tourism as well as excessive or in-appropriate use of natural resources
for recreation cause loss to habitat, disturbance to species, pollution of the
environment and erosion of soil.

National Parks and Protected Areas

Special wildlife areas have been created to preserve an example of the
country's major eco-systems with endemic fauna and flora intact. 7 National
Parks, 72 Wildlife Sanctuaries and 76 Game Reserves have been established
so far. Another high mountain National Park is being planned in Neelum
Valley. Lalsohanra National Park has also been designated Man and Biosphere
Reserve under UNESCO's MAB Programme. Listing of Indus Dolphin habitat
Kalash Valley, Chitral Gol National Park and Khunjerab National Park in the
World Heritage List of natural areas is under consideration. 3 Wetlands of
Pakistan are now included in International Wetlands under the Convention
on International Wetlands, especially as waterfowl habitats. Most protected
areas are, however, being managed without management plans.
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Government Organizations

National Council for Conservation of Wildlife is the Federal organiza-
tion responsible for policy and economic planning, provin~~l coor~in~tion,
collaboration 'with Non-Government Organizations and liaison with inter-
national agencies for nature conservation. Separate Wildlife W~gs have been
established in the province of Punjab and Sind which get addItIOnal support
from Forest Departme~ts. Elsewhere in the country wildlife sta~f i~ the part
of Forestry Departments. Baluchistan with vast resources of wildlife seems
most deficient. Similarly, Northern Areas and Federal Territory of Islamabad
need to develop their wildlife organizations. Most of the staff is untrained,

immobile, low paid and, thus, handicapped.

Wildlife Management Boards have been constituted for advice and
public participation. Sind Wildlife Management Board has been very active
followed by those of Punjab and NWFP. Islamabad Wildlife Management
Board has not yet started its activities whereas the Boards in Baluchistan,
Azad Jammu and Kashmir and Northern Areas have remained inactive.

Non -Govemment Organizations

WWF -Pakistan is the most active NGO, others being World Pheasant
Association (wpA-Pakistan); Pakistan Wildlife Conservation Foundation
(PWCF); Wildlife Conservation Society of Pakistan and Wildli~e, Fish ~nd
Environment Society of Pakistan, all with the main aim of public education

and participation.

Public Awareness

Pakistan Television Corporation and Press have helped to create public
awareness by screening fllrns on wildlife and carrying news and articles
respectively. Wildlife stamps have been issued by the Pakistan Postal Depart-
ment. Conservation medallions were minted and sold locally as well as
internationally for creating public awareness and generating funds for

conservation programmes.

Education and Training

Introductory Fish and Wildlife Management courses have been intro-
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IdnUCt~tdtin thTheB.Sc. Forestry and M.Sc. Forestry Curricula of Pakistan Forest
s I u e. ree weeks . . '.m-servlce training COurse is arranged .id tif . every year In

I en I ication, survey and management of wildlife On' . . .
COurse in wildlif . em-serVIce training

I e survey and management techni
Peshawar during 1985' llab '. ques was conducted at

In co oration with Montana University.

Legislation

AIl the Provincial Governments, Northern Areas, Federal
Territory and A d J Capital

za arnmu and Kashmir enacted Wildlif Pr .
Manageme t La . S e otection and

. n ws In even ties which are a great improvement over ast I
but stJ? have deficiencies and a model law is being developed by the ~ t' a:;
Council for Conservation of Wildlife. a ion

Research and Survey

Zoological Survey Department is responsible for survey of wild f
It has become active in the past few years. Pakistan Forest Institute Pesh:~:'
have a~o undertaken surveys although its responsibilities are edu~ation and
:e.searc .' AIl Federal and Provincial organizations are, however handica ed
m carrying out survey and research work owing lack of trained m pp
resources essentially needed. ResuItantly inventory of wildlifi anpower and
P ki t d . ' e resources of
.~ s an an mformation about Population dynamics, biological behaviour

ml~ratory p~tterns, weak links in life cycles and habitats are not knowr:
owing to which a good base is not available for policy maki
planning and recovery plan formulation. ng, management

S~ey and research work of academic nature has however been done
on manne fauna by the Zoological Survey Departme~t Waterfu 1
are taken regularl b wiIdIifi . w counts

y Y e organizations. Status and biolooical st dion Indus Dol hi M . b' U es
Ibex Urial CJ:m~'· anne Turtles, Snow Leopard, Cranes, Pheasants, Sind
sCien~ists. ' ara and Markhor have been carried out by local and foreign
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International Liaison

With a view to seek international cooperation, Pakistan became a
member of International Convention on Trade in Endangered Species of Wild
Fauna and Flora (CITES) for effective control and restriction on the export
of endangered species and their parts, products and derivatives. Pakistan is
a party to the Convention on Wetlands specially as Waterfowl Habitat as well
as a State Member of International Union for Conservation of Nature and
Natural Resources and International Waterfowl Research Bureau. U.S. Fish
and Wildlife Service has been supporting wildlife activities in Pakistan. Inter-
national Council for Birds Preservation (ICBP) and International Crane
Foundation (IFC) have been actively pursuing the cause of conservation of
Houbara Bustard and Cranes respectively. International cooperation in Man
and Biosphere Programme and natural areas under World Heritage Convention
has not been meaningful for the solitary MAB Reserve and prospective
natural areas, perhaps owing to the long channel of communication in
Pakistan as Ministry of Education is the focal point for UNESCO but the
natural areas and MAB reserves are the responsibility of Food and Agriculture
Division.
Captive Breeding

Some extinct and endangered fauna have obtained new lease of life
because of captive breeding programmes initiated in the country for release
of mammals in their former habitats. Cheer pheasant and Black Bucks have
been reintroduced in the Margalla hills and Lalsohanra National Parks respec-
tively. Korean Ring-necked Pheasant is being multiplied at Ghora Gali,
Abbottabad, Peshawar, Jallo and Islamabad as a fancy and table bird and
for release in non-pheasant areas. Unfortunately more emphasis has been
given on captive breeding of this exotic bird, than it deserves. ResultantIy,
endemic pheasants have received less attention from wildlife organizations.
Jallo Park near Lahore has made a break-through in capitve breeding of many
endangered wild animals. A pair of one-horned Rhinoceros had been kept in
Lalsohanra National Park for reintroduction. Captive breeding of some
endemic and many exotic birds is being done on large scale in private sector
for export.
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Natural History Museums and Zoos

Pakistan Science Foundation is busy in developing a Natural History
Museum at Islamabad, major part of which comprises of wildlife and their
habitats. Zoological Survey Department manages a Natural History Museum
in Karachi.

Zoos depict the world heritage of wild fauna. They can play an
important role in recreation, education, preservation of gene pools and
captive breeding of endangered wild fauna. Existing zoos of the country
do not provide natural environments to the exhibits and do not serve the
objectives fully. A zoo-cum-botanical garden of national level and character
is being planned for Islamabad.

Trade
Excessive export of wild fauna, their parts and products in the past

resulted in extinction of certain species and endangered many others. Export
of endemic fauna is currently banned. The situation is being reviewed.

TRENDS
Current national commitments are inadequate to conserve the species

of wild animals and plants and their habitats. Pressure on these resources
would further mount owing to increase in population, which is taking place
@ 3.2 percent annually, and aspirations of the people to raise their standard
of living resulting in over-exploitation of natural resources. There is no
indication of a policy to reduce the large number of cattle on wild lands.
Development activities in the country are likely to pollute soil, water, air
and change land use. Development planning control, even if introduced,
would be ineffective in the near future. Consequently, species and habitats
are bound to be damaged rapidly. Thus, the phenomenon of species becoming
vulnerable, endangered and extinct as well as damage and destruction of
habitats would continue.

THE DESIRABLE FUTURE

In looking forward, the first task is to enquire whether any part of the
framework defining previous practice has changed significantly. This frame-
work consists of the accepted purposes of nature conservation, the remit of
the various practitioners, the range of problems involved and hence, the
sequence of objectives to guide action.

••
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Integrated Management

Agriculture, forestry wildlife, wetlands management, recreation,
fishery, livestock, poultry and small cottage industry are presently considered
separate disciplines even at the farm level. This concept is all right where
intensive management prevails to get the highest return on investment which
is not the case in Pakistan. A package deal or integrated approach, perhaps,
would give the best results to the farmers. It would also make it possible to
avoid damage to nature.

Similarly Government organizations responsible for management of
national parks and protected areas do not include human resource develop-
ment and management of private property around the nature conservation
areas in their planning.

Public Ownership

During the time the protection and management of wildlife has
been in public ownership, the support from the private sector has faded
out. Rather the attitude of the people, directly or indirectly concerned, has
turned hostile or selfish towards public property. Government property is
considered as if it belongs to none, rather to anyone who can exploit it,
legally or illegally.

Incentives

There are no incentives for the people living in the vicinity of national
parks and protected areas and for those who could help in protecting the
wildlife in the wider environment. They cannot get a share out of hunting
fees due to financial disciplines in vogue. There is g.reat scope for comrner-
cialising hunting in private game areas. Adequate incentives are also not
available for captive breeding programmes in the private sector.

Social Attitude

Traditional hospitability inhibits starting private game reserves. This
attitude also encourages over-exploitation and illegal hunting of game species.
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CONSTRAINTS & OBSf ACLES

Awareness

Public awareness of nature conservation is lacking at all levels including
policy makers, planners, administrators, managers and the public at large.

Consultation

Rules of Business provide for consultation, among Federal and Provin-
cial Governments, and between Federal Agencies, Provincial agencies etc.,
but this process is very weak, partly owing lack of .aw:ueness and p~tly
because of water-tight departmental working and thinking. consultatiOn
processes, if made effective, could be the cheapest way of avoiding and

minimising damage to nature.

Land-use Plannin2

Most damage to natural resources is owing to lack of land-~se p~nning.
Cultivation on steep hill sides; agriculture on non-productive s~lls and
drained wetlands; settlements on fertile soils; the use of wetlands to dtscbarse
toxic industrial wastes and domestic sewage without treatment.

The mechanism of land-use planning can be developed on the stron~
. foundation of land-capacity classification already produced by the Soil

Survey Department of Pakistan for the country.

Development Planning Control

E . onmentallmpact Assessment (EIA) of development activities hasnVlr . .
been provided in the Environmental Protection Ordinance, 1983. Planmng
and Development Division has also recognised the need for EI~ of de.v~lop-
ment projects to be initiated in the public sector by demandmg addltIO~al
information alongwith the PC-I proforma. But still there are three ~aJor
constraints/difficulties: lack of expertise in the country to assess enVlIon-

.d . . . damage to
mental impact and suggest ways and means to avoi or mmlill~se .
environment; lack of infra-structure for monitoring the remedial measures ,
and exclusion of wider country -side from legal framework.
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Wildlife Sector

Variation in wildlife and habitats is immense in Pakistan. Wildlife
is found within and outside forest areas, even in the deserts, wetlands, waste-
lands and lands affected with salinity, alkalinity and water-logging. But the
general impression here, is that wildlife is found within forest areas. More-
over, most forests of the country are not commercial forests, rather they are
protection forests serving the objectives of wildlife and nature conservation
including soils. Despite these facts, Wildlife Departments are the appendices
of the Forestry Departments in the Provinces. Taking the example of Balu-
chistan, there is not a single commercial forest. The position in the Federal
Government is also the same. Consequently, wildlife organisations cannot
work-independently but are guided by foresters whose limitations are obvious.

Expertise

Nature Conservation is a new area in Pakistan. Formal training, exclu-
sively, in wildlife is not yet provided in the country. Resultantly, trained
personnel are not presently available for wildlife survey, research, education,
protection, management, conservation and planning. Consequently, planning
and management are still weak areas.

Most national parks and protected areas are being managed without
management plans. Even objectives are not known to the staff and to the
people having direct or indirect interest. Nature conservation review of the
country is needed to identify suitable areas.

National Priorities

Wildlife has a low priority in developing countries in relation to the
pressing needs for food, shelter, clothing, industry, development and agri-
cutlure. The situation is made worse by insufficient public awareness. In
the absence of expertise, it is difficult to make quantitative assessments
of intangible benefits and to give a real value to the contribution of this
resource to the GNP of Pakistan. Hence national commitment for adequate
manpower and financial resources to manage wildlife is almost non-existent.
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. Legislation

Three main areas of concern become clear from an examination of the
current wildlife legislation: inadequate protection of species; insufficient
safeguards against degradation and destruction of habitats both for protected
areas and the wider countryside; and weak enforcement of law.

WAYS AND MEANS

The first step to deal with the constraints and obstacles is for the
nation to give priority and commit ade~uate manpower and financial reso~rces
to conserve nature. This needs to be followed by awareness and' educational
programmes for policy makers, planners, wildlife professionals, technicians,
general public and students who are, the future leaders. Awareness pro·
grammes should aim at changing social attitudes in favour of nat~re conser-
vation. Government organisations may be strengthened, equipped and
trained. Non-Government organisations and the private sector may be encour-
aged to participate fully to play their tole. Financial and technical support
and cooperation of international community and agencies may be procured.
The consultation process may be improved. Landuse planning and develop-
ment planning control may be gradually introduced. Legislation needs

improvement.

The escalating need of the soaring population in Pakistan as elsewhere
. in the world has often driven people to take a short-sighted approach when

exploiting floral and faunal resources, without regard to the r~percus-
sions. This approach has resulted in a long list of hazards and disas~ers,
including soil erosion, desertification, loss of cropland, deforestation,
ecosystem degradation, destruction and extinction of species and varieties.

The International Institute for Environment and Development (lIED)
has evolved the following five simple principles for sustainable development

which must be followed>
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development must be aimed at the basic needs of the poor, so
that they do not destroy their environment in order to survive;

it must be sensitive to the culture and traditions of the indigenous
people;

it must .involve proper consideration of the carrying capacity of
the natural resource base.

the technology employed must be appropriate to the place in
which it is applied; and

the result must be income-generating for all those involved.

McNeely [15] suggested the following principles to get enhanced
benefits from development by integrating conservation:-

Build upon the foundation of the local culture.

Link Government development programmes with conservation.

Givepriority to small-scalelocal development.

Givelocal people responsibility.

Hire local people.

Involve local people in preparing management plans,

Examine the options for protection of species and eco-systems.

Havethe courage to enforce restrictions.

Provide viable alternatives.

Launch a major soil soil and forest conservation campaign.

Build conservation into the evolvingnew national cultures.

Go with diversity.

To allow sustainable use and development of resources. United Nations
Environment Programme has developed environmental management guide-
lines in the following areas :
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Pesticide use on Industrial Crops.

Irrigation in Arid and Semi-AridAreas.

Watershed Development.

Pulp and Paper Industry .

Hides and Skins Industry .

. Coastal Tourism.

Formulation of National Soil Policies.

Restoration and Rehabilitation of Land and Soils after Mining
Activities.

Afforestation Projects.

Agriculture Mechanization.

literature giving guidelines on other land-uses, resource exploitation,
industries .and development having repercussions on nature conservation
interest is also available. For making the best use of these works, translation
and development of material in the national language, followed by wide
circulation would be necessary.

THE ACfION PLAN

The purpose of developing an action plan for nature conservation in
Pakistan which may allow sustainable development is to integrate people,
conservation and development: The concern with what is left is
bound to a major preoccupation in the future, but attempts to
enhance the resources of nature should also be undertaken. The
paramount need is to minirnise further loss and to restore something
of what has already been lost. Ow strategy should necessarily deal
with means of reducing or preventing the damaging effects of other land
and natural resource use activities. It requires that nature conservation be
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increasingly recognised by the nation as a valid land and national resource use
a~ti~~y in its own right and well able to take its place along -side the rest,
within a total programme for the integrated use of Pakistan's natural assests.
Competition or conflict with other interests will not go away of its own
accord, but overall seriousness could be substantially reduced if priorities
for nature conservation receive more sympathetic recognition -for instance
by minimising adverse development on the areas of highest nature interest
and allow~g_ ~t on the areas of lowest interest. It also follows that more
support, especially financial, will have to be forthcoming for nature conserva-
tio~, .if there is to be any appreciable improvement on past performance.
This IS turn would be helped by increasing appreciation of the values and
needs of nature conservation by all sectors. Promotion of leisure time and
interest in. nature though interpretive planning can convince the people of
the benefits of nature conservation. Benefits generated by country -side
recreation, tourism and sustained exploitation of wildlife can satisfy the
rural community.

The phrase "Wildlife Conservation" does not convey fully the objectives
and th.e activi~ies attached with it. Nature conservation is the proper
expression and IS suggested for use in future. The. primary objective of nature
conservation is to ensure that the national heritage of wild flora and fauna
and geological and physiographic features remain as large and diverse as
possible, so that society may use and appreciate its value to the fullest
extent [ 18].

Future directves and strategies for nature conservation in the Pakistan
should include.

National Parks and Protected Areas

National Council for Conservation of Wildlife in collaboration with
Provincial and Local Governments should examine the adequacy of the
National Parks and Protected Areas system, and strengthen network and also
create strict Nature Reserves to conserve species and representative samples
of all ecosystems and physiographic features in the country. This would
~uarantee that management of an area for its wildlife or physical features
interest, as a primary land use, will be sustained indefinitely. This does not
necessarily mean that use for other purposes is preventive or neglected. The
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further development of the protected area programme needs careful planning,

keeping the following elements in view:

Give priority to starting nature conservation review or national survey
of biological and physical features and identifying areas qualifying for

special protection and management.

_ Select areas in Government ownership to establish strict nature reserves,

national parks, game reserves etc.

Campaign to persuade private individuals and NGO's to establish nature
conservation areas in private/charity/corporate ownership ..

_ Set up a monitoring system to detect and measure changes in the
network of National Parks and Protected Areas.

_ Prepare management plans for all strict Nature Reserves and National
Parks and eventually for other categories of protected areas.

_ Produce management manuals and handbooks for all main ecosystem
types with booklets/leaflets for more specialised manipulation of

communities and species.

_ Establish systematic recording schemes for all strict nature reserves and
national parks (within their management plans) to provide an inventory
of environmental and biological attributes and to monitor site features"

"activities and events on the reserves.

Develop research programmes to take account of further information
and methodological needs and feed back results accordingly.

_ Review wardening needs as a whole and include in resource require-

ments.

Apply the general principle of allowing or encouraging maximum visitor
use compatible with maintenance of the nature conservation interest.

_ Develop some educational sites with suitable facilities in areas of high
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public pressure. Manage areas important for fragile habitats and
sensitive species or for wilderness character, to protect these attributes.

Encourage the scientific use of notified areas, reserves and support
research projects where possible.

Conservation of Nature in the Wider Environment

Since all nature interest cannot be protected through creation of
National Parks and Protected Areas, it is essential that change in land use
and development activities in the wider environment are subjected to
planning control to avoid or minimise the damage to nature. This objective
can be achieved through the following methods:

- Persuade Ministries and Provincial Governments to adopt rural policies
which reduce damaging effects on nature, and encourage socio-
economic activities supportive of environmental conservation.

Strengthen liaison with the Ministry of Local Government and Rural
Development, Provincial Governments and Local Bodies with a view to
obtaining further commitment to the objectives of nature conservation.

Develop a rationale for nature conservation as a socially necessary
activity, including its relevance to spiritual, leisure and recreational
needs and to employment and economic benefits.

- Produce detailed statements of problems and proposed policies for each
of the main land and natural resource use interests.

- Develop a monitoring programme to measure changes to wildlife and
physical features in the wider environment, especially in relation to
human impact; and maintain parallel surveillance of environmental
policies (e.g. planning, green belt and urban activities, and fiscal
measures) which have either beneficial or adverse effects.

- Press for stronger representation of nature conservation interests
within relevant official and unofficial bodies, both by appropriate
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memberships of councils and committees and through staff expertise.

Marine Nature Conservation

Marine environment of Pakistan along the coast of Karachi is seriously
affected by pollution from industrial wastes, domestic sewage and oil from
tankers; over-expliotation of mangroves; disturbance to nesting sites -of
marine turtles; change in the regime of fresh water; expansion of human
settlements; and change in land use in the deltaic region. It is, therefore,
necessary to take primary measures including: dealing with these threats to
avoid or minimise their impacts; monitoring the changes in the marine and
coastal environment; and creating protected areas. Many Federal and
Provincial agencies should share this responsibility. A Marine Nature Conser-
vation Review should be launched to identify prospective sites of importance.
Measures should be taken to reduce pollution and coastal fisheries policies
should be in harmony with nature conservation for sustainable harvest and
development. Selective monitoring programmes be designed to detect
ecological changes in the marine and coastal environment.

Survey, Research and Dissemination of Technical Information

Nature conservation practice depends on the scientific application of
technical knowledge obtained by study of the phenomena of nature, includ-
ing descriptive data on the character, distribution, and abundance of plants,
communities and species and geological and physiographic features, the
measurement of the rate and scale of changes in these; cause -effect relation-
ship between organisms and environmental influences (including the causes
of change) and the dynamics of both biological and physical processes and
systems. Past work is negligible and so the need for study presses heavily
and continuously. There are accordingly two primary needs: the first being to
establish essential information base through survey and research and the
second to make the best possible use of the information existing at anyone
time. Following approaches are suggested:

Future survey research and information requirements should be syste-
matically analysed and set out under the main categories below:-

(a) Countrywide survey of all biological and physical features.
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(b) Monitoring to detect and measure change in biological and
physical features.

Ecological studies to elucidate cause-effect relationships between
natural phenomena and controlling environmental factors, especially
when change is found but the causes are uncertain or when interacting
factors make causal interpretation difficult.

The conservation bodies should seek ways of increasing the amount of
supporting research through a concerted approach as follows :-

(a) Expand survey and monitoring through voluntary assistance.

(b) Promote applied and strategic ecological research through a
suitable approach to the universities,etc.

(c) Press for the 'developer pays' principle to be more firmly applied
over various kinds of research by departments.

(d) Tackle the compartmental problem in the management of ecolo-
gical research.

- To make the best use of existing information, the conservation bodies
should analyse their technical data needs and develop appropriate
retrieval systems.

There should be an increased translation of scientific information, both
extant and new, into technical papers, reviews, management prescrip-
tions and guidance, books and other popular publications on nature
conservation.

Publicity and Education:

These are among the most vital activities, for nature conservation will
succeed in direct relation to people's knowledge and concern about it. The
following approaches are to be adopted:

- Expand the commitment, including resource support, to publicity to
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increasethe production of material for presenting the nature conserva-
. tion message and the capacity for lobbying and promotional action.

_ Organiseworkshops and seminars to analyse and discuss the communi-
cation of conservation and technical issues, including training courses
and other methods, and the cost effectiveness of the different
approaches.

_ Commit the nature conservation movement to supporting and
encouragingenvironmental education in all possible ways and within
this general goal ensure that the teaching of ecology and natural
resourceconservation (including wildlife and physical features) receives
due attention.

_ Help educationists to improve environmental education within their
own areasof interest. Support Pakistan Forest Insitute to arrange B.Sc.
Wildlifeand M.Sc. WildlifeCourses.

Legislation forNature Conservation

Forestry and Fisheries (Fresh Water and Marine) Legislation in Pakistan
has been developed with commercial interest in view and does not
incorporate conservation concerns. Legislation on environment is in-
quate and is yet to be enforced. Wildlife legislation, although improved to
a great extent over the years, has many deficiencies.Resultantly, legislation
for nature conservationis weak and so is its enforcement. Following measures
are suggested:-

_ Improve legislation for forestry, fisheries, wildlife and environment,
and involve people and interest groups in improving legislation. The
proposed laws should meet obligations under international and multi-
lateral treaties.

_ Enforce Pakistan Environmental Protection Ordinance, 1983 and
improve enforcement of other laws.

Prepare Red Data Book of threatened taxonomic groups of plants
and animals to clearly define the speciesin need of protection.
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- Review every ten years the species of wild animals protected under
Wildlife Laws as well as species of plants to be identified for this
purpose.

Give publicity to promote awareness of wildlife protection laws.

- Develop statutes, rules and orders in Urdu and regional languages.

Make by-laws for each protected area after local open public enquiry.

- Provide less but trained, mobile and better paid staff in preference to
more but immobile, untrained and low paid staff.

- Make provisions for compulsory awards for enforcement staff out of
fines.

- Try reverse listing of species of wild fauna in the schedules for wildlife
laws.

- Introduc~ land-use planning and development planning control of
c.ountrySlde gradually and provide mechanism of mandatory consulta-
~lOns and reporting between Ministries, ~veminents and agencies to
Improve the protection of habitats especially in the wider environ-
ment.

International Nature Conservation

~he role of international nature conservation is increasing. National
~oun~ .for Conservation of Wildlife should aim to have greater influence
ill ad':Slllg the. Govern~ent on the policy and programmes of foreign
~ountnes. and aid agencies having repercussions on nature conservation
interest ill Pakistan. In view of the useful text of Co ti. nven IOn on
Migratory Species of Wild Animals (Bonn Convention) 1979, Pakistan may
become a party to the Convention.

Creative Conservation

Creative conservation se k t 1 he s 0 en arge t e resources of nature by
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re -creating habitats and communities or introducing species lost through
human impact. Opportunities occur for creative conservation especially in
towns, cities, abandoned open mining sites, sites disturbed in development
activities etc. The programme should be underpinned by the following
main elements:

Acquire precise knowledge of the full floristic and habitat composition
of the types of ecosystems which it is desired to re-create.

Obtain adequate ecological knowledge of the needs and behaviour
of the species and communities it is proposed to re-establish.

Discuss the public relations aspects (including within the nature conser-
vation movement itself) of proposals which may be controversial.

Use plant propagation and animal captive breeding techniques.

Ensure the availability of the technical skills and mechanical equipment
needed to manipulate physical conditions

Control the introduction of alien species and seek, where desirable
and possible, to reintroduce species that have recently become extinct.
Seek and exploit favourable, preferably lowcost, opportunities for
habitat re-creation and species reintroduction.

Resources for Nature Conservation

The future success of the nature conservation movement in Pakistan
will depend greatly on adequate money and manpower becoming available
and its effective use. It is also necessary that the people depending on wildlife
and their habitats are provided alternate means and economic incentives
such as share in hunting fee, employment and assistance in captive breeding
programmes. Change in the financial discipline in vogue and in the prevailing
recruitment rules would be required to put these prescriptions into practice.

Distribution of Effort

The entire work of nature conservation cannot be left to Government
agencies. With the idea ..of distributing work and for ensuring participation of
local people, it is suggested that NGO's may be given moral and financial
support. They should not be considered rivals by Government organizations
but taken as partners in the conservation movement.
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ABSTRACT

Industries throughout Pakistan discharge their wastes indiscriminately
into nearby pond, stream, river or creek regardless of ultimate disposal of
pollutants and effect on recipient bodies. Water, soil and air quality in the
immediate neighbourhood of many industries has been seriously degraded.
The Factories Act, 1934, if enforced in real spirit, could regulate discharges.
But the lack of implementation machinery has prevented effective control.

There is some degree of consciousness regarding degradation and pre-
paredness to combat the situation by adopting available technologies. Data
on pollution generated by scientific organizations has created sufficient
awareness such that the current total absence of controls is not likely to be
allowed to continue indefinitely. Old industries would be required to effect
partial or primary treatment, if not total control, by the year 2000, while
new ones would have pollution control equipment integrated into their
plants.

It would be desirable for Pakistani industries to have rrurumum
wastes. This is possible if waste products are recycled. Water is a precious
commodity and so are the chemicals required for processing. Both must be
saved by regeneration. As the first step to achieving the target of minimum
wastes, pollution monitoring equipment will have to be integrated into
plants. Subsequently, highly polluted or 'black' water containing the
chemicals could be separated from the less polluted or 'grey' water contain-
ing the washings. Primary treatment could regenerate the latter, while the
former will have to be destroyed in the first phase of pollution control. In
the second phase, the treatment of 'black' water would become mandatory
and this would provide the basis for sustainable development.

This paper describes several constraints to the control of pollution
(mainly financial) and the resistance to adopting new technologies. It is
suggested that an effective implementation of Polluter-Pays principle could
control industrial pollution.

INTRODUCTION

The processes which have brought about speedy development in
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Pakistan are simultaneously responsible for the degradation of the living
environment particularly in the industrial cities. To obtain a reasonable rate
of economic growth and to be less dependent on imports, for which
foreign exchange reserves are meagre, the country opted for industrialization.
Lack of infrastructure for industry e.g. a dependable water supply and safe
disposal of solid and liquid wastes has adversely affected the quality of the
living environment. Serious efforts are needed to control the degradative
processes in order to sustain development.

PRESENT DEGREE OF INDUSTRIAL POLLUTION

Small industries like mechanical and auto workshops, hosiery and
carpet looms, spice and grain grinding mills are scattered within residential
areas while medium and large scale industries are located in planned industrial
estates on allotted sites. Water supply and sewerage disposal system are
neither efficient nor adequate in almost all industrial cities viz Karachi,
Lahore, Peshawar, Faisalabad, Hyderabad, Gujranwala, Sialkot and Rawal-
pindi. Sewage in most cases is carried by surface flow into open drains which
ultimately discharge into a stream, river or the sea. limited areas of some
cities are served with a sewerage system in which small industries also dis-
charge their effluents. Domestic sewage treatment is therefore a difficult
proposition in Pakistan.

Industries do not effect any pre -treatment to their effluents. Mixed
with sewage, these are discharged into a nearby channel. The waste waters
of textiles, plastics, tanneries, food and metal processing industries contain
the toxic chemicals used for processing raw materials and products.

Effluents from textile industries are dark coloured but after discharge
into channels and travelling a distance of less than 100 meters', the colour
starts changing to grey. This is owing to the presence of bacteria which
degrade the toxic dyes and in a way conserve the environment.

Karachi industrial estates discharge their waste water into Lyari and
Malir rivers, both of which carry the effluents to the sea. Lyari river receives
about one half of the total effluents of the city. A sewage treatment plant
of only 20 MGD, located in the industrial area itself, effects only primary
treatment to the city sewage and does not receive any industrial effluents.
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The outfall of the Lyari is into Manora Channel which is not easily flushed.
The harbour, fish harbour and five salt works are located in the channel.
The land-based pollution emanating from industrial as well as municipal
activity is posing a serious threat to the marine environment because the
channel water is not only contaminated with bacteria but also with toxic
chemicals including lead.

Industrial effluents in Punjab are discharged into natural streams, irriga-
tion water, seepage drains or onto adjoining agricultural land, again without
primary treatment. There is, therefore, deterioration of the quality of under-
ground water as well as fertile land.

The industrial and municipal waste water of Lahore city is discharged
into Ravi river without treatment from pumping stations at Shadbagh,
Santnagar and Nawankot disposal works. The industrial complexes of Kala-
shah Kaku, Muridke and Mandiala pump their waste water into Deg Nallah
without any treatment. Severe damage to land, underground water, aquatic/
animal life and to the health of the people in the locality has been reported.

The municipal and industrial waste waters of Faisalabad city are mixed
because of the dispersal of industries in residential areas., The mixture is
discharged onto open land. The local textile, soap and vegetable oil industries
have separate ponds for discharge of wastes. In Jaranwala, municipal and
industrial waste water is discharged into a seepage drain. Similar is the case
in Gujranwala, where the seepage drain distributary passes through the city.

The Bhed and AikNallahs receive the industrial and municipal wastes
.of Sialkot city .. In Rawalpindi and Islamabad, wastes are discharged into
Leih Nallah, which fmally discharges the pollutants into Soan river.

The industries in Muhan comprising textiles, tanneries, fertilizer and
vegetable oils, discharge wastes indiscriminately onto open land .or seepage
drains. A small sewage treatment plant only partially disposes off the mixture
of industrial and municpal waste received by it.

Besides indiscriminate discharge of effluents, the industries take no
cognizance of solid wastes, gaseous contaminants o.r noise pollution -. Solid
wastes are dumped haphazardly, depending on their size, some times
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immediately outside the premises and some times onto open land. Gaseous
discharges including particulate matter have been found excessive in cement
paints, ore grinding and spices production industries. Although the Factories
Act restricts the discharge of such pollutants, yet in the absence of an
effective implementation machinery and a sound environment management
programme, industries continue to indulge into all SL'rtSof pollution.

It would appear that industrial pollution is a result of lack of priority
to a clean and healthy environment. A sound management prograinme
for industrial effluents/emissions has not been formulated nor has the
Factories Act been seriously implemented. Disregard of environmental issues
has already caused loss of fertile land, contamination of underground as well
as river, water, collapse of the sea salt industry, deterioration of the quality of
fisheries, and degradation of aviation fuel into kerosene.

Generation of scientific data on the quality of environment has in the
mean time created awareness.' Appropriate authorities have initiated surveys
to find the extent of degradation and to formulate an action plan for
abatement or reduction in intensity of pollution. Karachi Development
Authority and Sind Industrial Trading Estate are two such organizations
which have already gone ahead with programmes in this regard.

The present state of environmental consciousness is mixed. Tarmeries
in the Korangi Area of Karachi, for example, are discharging their waste water
onto open land. The accumulated waste is not only highly polluted but also
responsible for high salinity of underground water and its high chromium
content. When a survey was undertaken to determine suitable measures for
reducing hazards, it was observed that some industries have facilities for
primary treatment of waste water but were not using them. There were others
who were using the tanks and could be considered pollution conscious. But
the majority, comprising small units, were not in favour of any pollution
control measures.

Future trends are likely to be different. The year 2000 is likely to
present a better environment than today, because environmental awareness
created during the coming 14 years would demand lowering pollution-risks,
implying partial treatment, if not total control. There will be world-wide
demonstration effects. Multinationals are providing pollution control equip-
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ment to their branches. Many suppliers of plant and machinery now have
such equipment as an integral part of plant.

THE DESIRABLE FUTURE

The desirable objective would be to contain pollution at all levels.
However, this is likely to be difficult because of the scattered location of
industries and the costs involved in installation of abatement devices. Textile
industries, for example, are seldom located on the same avenue. If they were,
it may have been possible to effect a combined treatment, distribute the cost
among various industrialists and recycle the treated water. The present set-up
has industries with diverse activity clustered together. If pollution control
measures are seriously implemented, the locational constraint may not
operate in the case of new industries, since they could be directed to integrate
pollution control equipment into their plants and they could also be suitably
sited.

Pollution control measures will have to be phased into two or three
stages. In the first stage, the 'grey' or less polluted water could be separated
from the 'black' or highly polluted water. Some primary treatment could
regenerate the grey water which in 70% of cases would amount to 60% of the
total process water. The 'black' water needs sophisticated treatment. It may
be 'destroyed' during the first phase. In the second phase, installation of
primary and secondary treatment units may be made mandatory; The second
phase could be delayed for industries generating more' than 30% 'black'
water.

The ponds and cesspools into which industries are at present
discharging their effluents could also be converted into regular ponds with
appropriate soling and concreting. They could then work as oxidation ponds.
Water hyacinth could be used to further decrease pollution levels without
polluting the soil. Such a system is unconsciously in operation at Larkana. It
might be possible to obtain sustainable development with only slight modifi-
cations and investment.

CONSTRAINTS TO ACHIEVING THE DESIRABLE FUTURE

Funds are the major constraint to achieving the prescribed minimum



258 Towards a National Conservation Strategy

pollution levels. Funds would be required for the procurement of equipment
and materials. Cost minimizing entrepreneurs would resist adoption of new
technologies. Non-availability of general purpose machinery and equipment
to deal with effluents from diverse industries would comprise another
constraint. Using the non-availability argument, industrialists could ask for
extensions in the periods set for Phase -I and II. They could also raise the cost
of products in view of the additional investments needed.

WAYS AND MEANS TO DEAL WITH LIKELY CONSTRAINTS

It has been mentioned that the first phase involves only primary treat-
ment. This should not require large funds. For primary treatment, settling
tanks and on-line reaction tanks are needed, which should have been
provided at inception, as has been done by some tanners in Karachi. Since
the latter areselling their products at competitive prices, this could be used
as an argument to launch a self-contained programme. With success achieved
in the programme the Polluter -Pays legislation could be seriously implemen-
ted. This would ensure success for Phase -I and benefit to the industries in
terms of availability of recycled water would make Phase-Il easier.

Polluter-Pays legislation would force industries discharging 'black'
water into streams, to install treatment plants to destroy contaminants on
their premises. They would themselves evolve appropriate technologies or
would look for them locally or from their principals abroad. Indigenous
technologies would also mature during the period.

RECOMMENDA nONS

1. The pollution control programme should be implemented in phases to
meet the targets set for sustainable development. In the first phase,
monitoring equipment should be installed and 'black' and 'grey' waters
should be discharged in separate channels.

2. The Polluter-Pays principle should be implemented, if the Factories
Act is found deficient.

3. Siting of factories should be given due attention.
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4. New factories should have pollution control equipment as integral
units of their plants, while old ones should have launched the 1st phase

by the year 1990.

5. R&D cells should be created by each industrial unit to devise pro-
grammes for recycling wastes and to trouble-shoot on problems
encountered during pollution control.
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ABSTRACT

Pakistan is moderately rich in minerals. Over 250 minerals are known
to exist in the form of showings, traces and economically exploitable deposits.
According to an estimate the insitu value of major mineral deposits amounts
to Rs. 758 billion. However, lack of investment in exploration, prospection
and exploitation has hindered development of the mineral sector, which
hardly contributes 1.5% to GNP.

Present status of mineral deposits and future prospects for development
as well as ways to improve the mineral industry are outlined.

Pakistan is severely deficient in energy production, although the
country has estimated reserves of more than 36 billion barrels of oil. Self-
sufficiency in oil cannot be achieved without drilling 400 deep wells within
the next 7 to 8 years.

Energy resources are reviewed, present production and constraints
are discussed and ways to improve energy availability are suggested.

More exploration and exploitation of lignite and sub-bituminous
coal is recommended. To break through the energy crisis, extensive use of
renewable energy resources is recommended. New horizons may be found
in 'oil shale' and 'geothermal' energy resources.
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MINERALS

Surface indications of minerals in the accessible areas of Pakistan are
recorded during the course of general mapping by Geological Survey of
Pakistan (GSP). The country now has over 250 mineral discoveries in the
form of economic deposits, mineral showings and mineral traces, but
generally lacks large and mineralogically rich surface deposits. Recently,
GSP took up detailed geological investigation of some metallic deposits
in collaboration with UNDP. The efforts resulted in the. discovery of a large
deposit of lead and zinc in Gunja Valley, Khuzdar, Baluchistan. likewise in
an earlier operation, proved the viability of the Saindak Copper Project.

The following sections provide a summary of mineral reserves and
assessproduction.

Exportable Minerals

Among the minerals having export potential, chromite, rock salt,
barite and aragonite are being mined. The production of chromite has
declined considerably during the past few years, owing to various technical
problems. Rock salt, barite and marble continue to be exported.

MetallicMinerals

There are several iron ore deposits in Pakistan. Total reserves are
estimated at 367.5 m tonnes. The deposit investigated most is the sedimen-
tary iron ore of Kalabagh. Considerable reservesand easy accessibilitymake it
suitable for an iron and steel industry. Total reserves are of the order of 300
m tonnes, of which 150 m tonnes are proven reserves. The ore is low grade
and its upgrading is desirable before commercial use. Extensive studies carried
out by various international organizations, suggested poor prospects for
upgrading. Since this extensive deposit can be of great economic significance
to Pakistan, it has been decided to constantly examine and search for
economic routes for its utilization. As such, the Pakistan Council of Scientific
and Industrial Research conducted beneficiation studies on this ore and
succeeded in upgrading it to 58%Fe. Further investigations to process the ore
at 'semi-pilot plant scale' are in progress.
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Naturally occuring enriched iron deposits are few and far between.
Important among them are Pachin Koh, Chagai, (30 m tonnes of reserves)

. and Damin Nasar, Chitral (10 m tonnes). These are high grade ores, but lie in
inaccessible and remote area. Other small iron deposits of sedimentary origin
include those of Langrial and Nathiagali, (combined reserves of about 30 m
tonnes).

Among other metallic ores, prophyry copper deposit of Saindak area is
the most important. This deposit with 412 m tonnes of reserves, at cut off
grade of 0.25% is economically promising and long lasting. According to an
estimate, brisk mining and milling activities can continue for 70 years at the
rate of 20,000 tonnes per day.

A 60 m tonnes lead-zinc deposit, (6% combined lead-zinc) has recently
been discovered in Gunga Valley, Baluchistan. This deposit also contains
silver. Besides, good indications of porphyry tin and tungsten mineralisa-
tion have been recorded from quartz porphyry and tourmaline breccia in
the north "Sulphide Valley", north of Saindak fault. The deposit is being
assessed.

Alluvial gold in small quantities in Indus River and its tributies parti-
cularly near Gilgit and Hunza is well known since ancient times. Gold panning
by local people in the river fans where seasonal concentration of gold
particles takes place has been carried out for a long time. These concentra-
tions are very small and panning done by locals is only at subsistence level.
Scientific investigations established that placer deposits were large but gold
values ranged between 0_003 and 0.1 gram per cubic meter. Thus, it was
found un-economical and not reliable for dredging/hydraulic mining. Gold
has also been reported from Kirana hills in minor quantities.

Industrial Minemls

limestone is by far the largest and extensively exposed mineral
commodity throughout Pakistan. Good quality deposits of dolomite associ-
ated with limestone are also available in large quantities. Practically
inexhaustable deposits of gypsum and anhydrite are widely distributed
throughout Pakistan. Very large deposits of rock salt with considerable
deposits of potash underlie Punjab Salt Range and Trans Indus Ranges.
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In recent years, efforts have been initiated to develop phosphoric
fertilizer industry using indigenous resources. Detailed investigation of
rock phosphate deposits of Hazara are in progress.Some of the layers contain
18 to 40% P20S. These deposits indicate fairly large reserves. Marble and
travertine with large deposits located in Northern Areas and Baluchistan have
proved to be a major mineral commodity.

During World War II, deposits of sulphur in Pakistan served the cause of
the British Empire. 50% and 45% grade sulphur is still available in Pakistan,
with about 800,000 tonnes scattered in Western Baluchistan.

Vein, replacement and sedimentary deposits of barite with more than
2 m tonnes of reserves are available in Baluchistan while lesser deposits can
be mined in Hazara, N.W.FP. Major celestite deposits are present in Sind
near Thano Bula Khan with total reserves estimated at 300,000 tonnes.
Irregular and inconsistent small deposits of celestite have also been reported
from Daud Khel Punjab.

Flourite and magnestite, critically important ingredients for refactory
and steel industry are mainly reported from Baluchistan and small deposits
from Northern Areas.

Soapstone used in talcum powder, insecticides and ceramics is available,
(80,000 tonnes of reserves), from Hazara, and from various places in
Baluchistan. China clay, bentonite, fireclays and Fullar's earth, largely
composed of hydrous alluminum silicate are also available in Pakistan.
Deposits of these clays are widespread in Punjab, NWFPand Sind.

With a diversifiedgeologicalenvironment the rocks of Pakistan embody
a variety of gemstones specially in the north. They include saphire,ruby,
emerald, topaz, acquamarine, spinal, tourmaline, garnet, vesuvianite and
kyanite. Among these only emerald is being exploited on a substantial
commercial scale.

Mineral Round Up

During the last 38 years, Government spent about Rs. 420 m through
Geological Survey of Pakistan to improve the mineral inventory of the
country. According to GSP sources, the insitu value of the major mineral
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deposits (coal, copper, fluxes, fertilizers, glass and ceramics, iron, lead-zinc,
silver, mud chemicals, marble, manganese and ur~ium): explore~, p~ove~
or defined is R£. 785.53 billion. Despite these discoveries, exploitation IS

limited. The mineral sector hardly contributes 1.5%to the G.NP.

TABLE-l

TABLE-l Major Mineral Resources (explored, proved or defined during the
period 1947-1985).

Name of Resource
Geological
Reserves

(million tonnes)

Annual
Production
(Tonnes)

Sr.
No.

1,926,3501. Coal 763.1

2. Copper 1062.0

3. Fluxes 100.0

4. Fertilizer 380.0

5. Ceramics and Refractories 115.3

6. Iron 367.5

7. Lead-Zinc-Silver 60.0

8. Mud Chemicals 7.5

9. Onyx and white Marble 520.0

359,165

.100,989

102,311

339,780

208,484

210

Mineral sector programmes in the past have been treated casuall~ and
suffered frustration against other sectoral priorities. Further, the rmneral
exploration component, which is a prior and basic requirement for
commercial mining has been assigned low priority. According to the strategy
spelled out in the 5th Five Year Plan, mineral exploration was to .be
encouraged in only those cases where it was warranted by. the on-g.omg

mineral exploitation projects. This was reflected in the financial alloca~l~ns.
Against the proposed allocation of Rs. 2500 million, only Rs. 400 million
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were earmarked for mineral exploration. Financial stringency is also respon-
sible for the slow speed of geological mapping and inadequate coverage of
other earth science surveys. Total work done in different kinds of mapping
includes:

o Reconniassance small scale mapping 549,000 sq. km at scale of
1:250,000.

o Detailed mapping 195,560 sq. km at scale of 1 :50,000.

o Ground geophysical surveys, 155,000 sq. kms.

o Aeromagnetic surveys, 108,000 sq. kms.

The pace of mapping and the resultant exploration and evaluation
certainly needs to be enhanced. Unless liberal financial allocations are made
no break through in the mineral sector can be expected.

We need to locate and develop enormous amounts of minerals and we
also need to conserve them. Since the material of modern living comes from
the earth and our experience in locating mineral resources in Pakistan has
been pleasant, it is worth while to invest money in this sector. Public sector
alone cannot fulfil this task. The private sector must be encouraged by
providing adequate equipment and machinery in the deposit areas. Steps may
be taken to stop irrational mining practices. High freight rates and taxes may
be reduced. Laws and regulations governing mining industries may be revised.
Financial facilities for mining may be framed on the lines available to the
agriculture sector, atleast for the major and/or important mineral deposits.

ENERGY

Coal, oil and gas are the main energy mineral commodities. Running
water and radioactive minerals contribute a substantial share in the produc-
tion of energy. Consumption of energy in any way or form interactes with
the environment. In its useful aspect, it is unlimited by extraneous power.
Energy is, thus, the ultimate resource and at the same time the ultimate
pollutant. .
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energy we are stuck up in a very grim situation. Indeed, the future of Pakistan
as a prosperous nation largely depends upon our capability to utilize local
energy resources.

Energy Position

The rise in per capita energy consumption since Independence from
0.14 to 1.4 barrels of oil in 1983-84 represents an extremely low consump-
tion compared to the world average. Owing to rapid industrialization, mecha-
nization of agro-industry, improved transportation and better standard of
living, the figures are liable to double again in much shorter period.
Consequently, energy demand to meet and sustain envisaged growth is
expected to increase four fold by the year 2000. Even this growth will bring
our per capita energy consumption to one -fourth the world average, while
currently it is less than one-eight.

Consumption

Energy consumption during last five years, when analysed on sectoral
basis, has increased for all the consuming sectors at an annual compound
growth rate of about 8%. Total primary energy consumption has been
estimated at 23 m tonnes of oil equivalent per year (MTOE). Commercial
energy derived from gas, oil, hydro, coal and nuclear sources amounts to
two-third, whereas non-commercial energy derived from wood, animal and
agricultural wastes, etc., is about one third.

The commercial energy supply during the year 1984-85 was recorded
at 17.0 1 MTOE against 16.07 MTOE in the year 1983 -84. The largest share
was claimed by oil (40.76%) followed by gas (35.40%), Hydel (17.09%),
coal (5.89%), LPG (0.44%) and nuclear (0.42%).

.Decline in the hydel electric generation and an increase of 19.4% in
the generation of thermal electricity has also been reported.

Resource Potential of Hydrocarbons
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1975 (for U.N. energy resources survey of Pakistan) exceeds 36 billion barrels
(4931 MTOE) of oil and 140 trillion cubic feet of gas (3528 MTOE).
O.G.D.C. has put out figures of 53 billion barrels (7260 MTOE) and 143 TCF
(3~03 MTOE) respectively, while a conservative study done by H.D.lP. has
estimated the following discovered and production figures (Raza, 1985).

TABLE-2 HYDROCARBON POTENTIAL

Oil Natural Gas
Gas equivalent to

1000 Btu/cuft
Total Gas

1012 Cuft

109 Barrels

(106 TOE)
1012 Cuft

(106 TOE)

Discovered 0.3

(41)
20 15

(378)

Cummulative
Production

0.1

(14)
4 3.5

(88)

Remaining
Recoverable
Reserves

0.2

(27)
16 11.5

(290)

~xtensiv~ .deep drilli~g, exceeding 400 exploratory wells of variable depth
IS th~ mmunu~ reqUlre~ent to become self sufficient in oil. Deep drilling
r~qUlres exte~slve fman~lal resources especially when the chances of finding
oil are one in ten. Owing on low financial input, past exploration oil has
been slow. Consequently, oil reserves of the country have remained poor.

Production

The domestic production of crude oil has increased from 16,268
barrels per day in June, 1984 to over 40,000 barrels per day in November ,
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1985 which is double the target of 20,833 BPD set for the last year (1987 -88)
of 6th Five Year Plan. About 23.5% of crude oil supply in the country is now
being met from indigenous sources against 12.9% during the year 1983 -84.
This is a quantum leap from the last two decades when local production was
only 8 to 10% of demand.

Though more of oil requirements are now met from domestic
production the rest which is imported requiries as much 70% of the country's
export earnings.

Recoverable gas reserves are estimated at 16.330 trillion cubic feet as
of June, 1985. More gas fields are expectedin the near future.

The recent acceleration in oil production, if maintained, can result in
self sufficiency in hydrocarbons before the year 2000.

Hydro-Power

Power generation, transmission and distribution is mainly the responsi-
bility of WAPDA and KESC. Maximum demand for power in WAPDA system
rose from 3050 MW in July, 1982 to 3118 MWin 1982-83 and 3437 MWin
1983 -84. It has been estimated that about 8,000 MW may have to be
harnessed by the year 2000. Theoretical hydro -electric potential has been
estimated at 20,000 to 30,000 MW. Thermal and nuclear are additional
sources of electrical energy. The installed capacity of electricity has
increased from 5010 MW in 1983 -84 to 5265 MW in 1984-85. Present hydel
capacity is 2548 MW as against a thermal capacity of 2579 MW. Thermal
electricity is produced by coal, high speed diesel and natural gas. More hydel
and thermal power stations are planned at various places in the country.
For example, 2300 MW thermal power station at Lakhra is being planned
for the near future.

Total electricity generated in 1985 amounted to 23,003 GWH, 5.17%
more than previous year. Total consumption was recorded at 17,584 GWH,
11.79% more than previous year. The gap between generation and consump-·
tion of electricity decreased from 28% in 1983-84 to 23.6% in 1984-85.
Transmission and distribution losses were 24.9% in 1983-84 and 22.5% in
1984-85.
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. . The biggest hydro-power plants are at Tarbela (2100 MW . ity)M I ( capaci y ,
an~ a 800 MW) and Warsak (240 MW). Extensions at Mangla and Tarbela

~re. m .progress, which would increase capacities by 225 MW by 1990. The
limItat~on. of hydro -electric power arise essentially from the fact that
potent~al IS located in the north, far away from demand centres, requiring
heavy mvestment in transmission network.

Nuclear Power

At present, the nuclear power generation capacity of Pakistan is limited
to 137 MW CANDU type plant (KANUPP) at Karachi. After completion of
planned 937 MW nuclear plant at Chashma (CHASNUPP) itv will. , capaci y WI
~crease to 1000 MW by early 1990s. Rupees ten billion have been allocated
In the 6th Five Year Plan for this project.

Renewable Energy

About 35% of total energy consumption is met from renewable
resources. Important among these are wood, animal and agricultural wastes.
Indeed, these are the only Sources of energy available to millions of I
livi . h peop e
.vmg III t e rural areas. According to an estimate about 13 m tonnes of

fI~e~wood is consumed every year. By year 2000, this figure will touch 22
million tonnes. Other renewable energy resources, such as biogas, wind and
solar have considerable potential which must replace the conventional
resources. Some work on biogas has already been started in Paki t Asan.
programme for ~14 .famil~ size biogas units (299 cu. ft. per day capacity)
and 4: .c~mmumty SIze umts (2000 cubic feet per day capacity) has already
been initiated by the Government. The target for the 6th Five Year PI .
3~~ f~mil.y size units per year. A consolidated programme for solar en:;
utilization IS also planned and small units in Kharan and Makran in Baluchis-
tan, Thal in Punjab, Khan Kot in Swat, NWFP, are in various stages of design
and construction.

Coal

The importan~ of coal as energy resource declined after discovery of
natural gas. Share of coal in the energy mix in 1958 was about 25% and
that of gas, 8.5%. During the Fifties, 300,000 tonnes of coal, (half of which
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was imported high grade coal), met about 60% of commercial energy demand.
It powered railway engines, cement factories, brick kilns, some other industry
as well as met domestic heating requirements. Natural gas discovered in 1953
gradually replaced coal and confined its use to the brick kiln industry.
Presently, coal meets only 5% of commercial energy demand, whereas share
of gas rose to 39% by 1981 and has further increased by 5 to 6% in recent
years. Coal production has risen to 2.2 m tonnes per annum, 97% is usedin
brick kiln industry. Minor quantities are used for electric generation and
domestic heating. In the past total production did not exceed 1.6 m tonnes.
During the 70's it was even less. Although, coal reserves are enough to make
significant contribution to the country's energy supply, but owing to
restricted market, investment to enhance coal production was not attractive.

The total coal reserves have been estimated at 763.1 m tonnes. These
estimates are rather conservative and relate to currently operational mining
areas. There are other large areas yet to be explored. Thus coal deposits
could easily be over 1000 m tonnes. About 85% of coal bearing areas are
possessed by the private sector, which is shy to sink risk capital in explora-
tion and evaluation of coal reserves. Prevailing market uncertainties do not
justify investment of risk capital. Impediments to coal exploitation and
utilization are largely owing to the absence of reliable data about the
indigenous coal resources. Lack of adequate equipment and machinery, lack
of infrastructure and physical facilities, haphazard mining practices, lack of
market, and imbalance between public and private coal mining are additional
factors. Consequently, the coal mining has lost its role as a profitable enter-
prise.

Energy Round Up

Energy planning and conservation is a much discussed topic in both
the developed and developing countries. Because economic growth is directly
proportional to increase in energy supplies, there is a promise of prosperity
for the poor in their extended availability and desirous threat to living
standards in case of restricted availability. We all know that large quantities
of energy are wasted and many energy resources are not wisely used. This
is evident in all stages or scenes of its utility extending from domestic use
to the largest industrial complex. In these circumstances, research and
development is absolutely necessary to reduce power waste, to give priority
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to essential uses and encourage fabrication of longer lasting products. This
implies need for intensive research and development in material sciences.
Conservation of energy is a never ending subject. Need for energy conser-
vation planning will continue even after we' achieve self sufficiency in energy
resources.

Prospects for obtaining 10,000 MW electricity, 100,000 BID of oil and
2000 MMCFD of gas in the year 2000, with resulting self sufficiency in
energy or minimized dependence on imports, simultaneously offer the best
conservation strategy.

. A vast literature is available on energy conservation and planning,
which advocates research in energy conservation programmes, for industry,
transport, agriculture, power domestic sectors. Several studies on energy
problems have been carried out on contract basis for the Government, and at
least 20 public organisations are currently engaged in the subject. Neverthe-
less the problem is still out of control. A call for creating a Ministry of
En:r~ has also been made. An excellent description of energy problems and
policies has been published by the Institute of Policy Studies, Islamabad,
(Rashed, 1983). Great emphasis has been placed on ways and means for
conservation, development of oil potential on crash basis, developmenr of
r~newables as substitute for hydrocarbons and the desirability of technolo.
gical changes. In addition, education of the general public on conservation
by a series of workshops, symposia and other public assemblies is important.

Considering the present picture of fuel and power problems of the
country, we need to locate and develop new horizons in oil shale and thennal
energy. and also utilize hitherto neglected commodities like coal. Developed
Cou~t~Ies all over the world are giving renewed importance to coal. While
a billion (19) tonnes are available, lignite to sub-bituminous comprises only

5% of the energy mix, as compared to a 40% world average. Coal deposits
c~rrent1y known and mined in Pakistan have a variable composition, with
high ash and sulphur contents and may be considered a lower order source
of energy. Yet a number of coal deposits have been declared suitable for
power generation where they can have maximum utility.

Further, it may interest energy planners that an extension of Permo-
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carboniferous Gondwana coal of India (250 to 350 million years old) has
been found in Bangladesh. The deposit has yielded good quality bituminous
coal in the platform type sediments over- lying the Indian shield. The
extension of this coal, deposited in the same plateform, has been confirmed
. the western limits of India shield in Gujrat, India. Most of the plains of
Pakistan lie on the western borders of Indo-Pakistan shield, comprising
similar plate form type sedimentary deposit. These deposits are most suitable
for oil exploration. Interestingly during the course of oil exploration in the
Punjab plains, a ten feet thick horizon of vitreous coal has been reported by
the American Oil Company at Sarai Sidhu, Multan. This horizon was reported
from a depth of 2,685 meters (8860 ft.).

The discovery of bituminous coal at Sarai Sidhu gives the hope that
the same horizon could be found at much shallower depth in upper reaches
of the Punjab Plain, especially on the southwestern flank of a buried ridge
of Indian shield. (Rock exposures at Kirana hills, Sargodha are northern
most elements of buried Indian shield). GSP has done some preliminary work
and hopefully the coal seam is expected at about 1000 m.depth.

It may be noted that Permian coal is present in the Salt Range near,
Bure Khel, district Mianwali. This coal is insignificant in quantity and detrital
in nature, i.e. it is a derived coal deposit, redeposited in the form of coal
particles or small pieces.

Physically, the coal is a fragile material and it is unable to withstand
episodes of long transportation. Its presence in the Salt Range indicates a
near by source from where it was detached and redeposited. In that event it
is inferred that the Permian rocks underneath the Punjab and Sind Plains may
be original source of Bure Khel coal. Therefore, all out efforts may be made
to tap this coal. This high quality coal could provide a major share of the
energy mix.

The resource base of renewable energy in Pakistan is extremely large.

72% of Pakistan's population lives in 65,000 rural settlements including
villages, Abadies, Goths, Dhoks. This population consumes less than 25% of
total energy produced. To cater for its needs, programmes to harne~s .en~rgy
from solar, wind power , biomass conversion, fuel-wood, charcoal, mIDImicro
hydro-power plants will be extremely fruitful and appropriate. Government
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o~ Pakistan has already initiated a programme to harness biogas I d
wind e . (E ' so ar annergies, nergy Year Book, 1985). .

.
Fuel-wood and charcoal have been used clor many centuries. This

mdustry needs to be revitalized on modern lines.

A useful begining can be made· in extracting hydrocarbons from oil
~ales. Enormous quantities of petroleum are locked in organic rich shales
~ many parts of world. In Pakistan, no attempt has ever been mad t I
oil shale lth gh . e 0 ocate,a ou occasionally the presence of oil shales has b d
by fi ld I' . een reporte

ie geo ogical parties. It may be worth while to si . .ti 0 give a senous considera
Ion to the exploration of oil shales. Incidentall . -Chin . al y, among many countnes,

a IS ready producing hydrocarbons from oil shales.

Geothermal energy can be a substantial source. A large number of
geothermal springs have been recorded in Pakistan It I'Sa dt . new area an has
no yet attracted the attention of energy planners.

Pakistan is unique in its geological environment OWl' tbd ti b . ' ng 0 presence of
su uc ion, 0 duction and transcurrent zones Theseb h . . zones were created

y t e conflict of two drifting continents i e the G d .. ' . . on wana and Eurasia
continents. These zones are theoretically rich in mi I A .attenti . bei . mera S, s such, special

o~ IS. emg paid by the Geological Survey of Pakistan for mineral
exploration in these areas. Amplacement of magm .Ii ( . as IS common along suture
mes, connecting two coninents). Melted rocks forced d fth h' upwar s rom beneath

e eart s crust contain huge quantities of magmatic fl IdUl s.

. T:emendous heat energy is contained in these magmatic bodies whi h
:~ co;muou~y radiated to adjoining/overlying strata ond also t,on'P"'t~d

r~u cracks and fissures. Upon contact, entrapped water (confined
~quifer) and/or free water (unconfined aquifer), is converted wholl or art I
into steam, depending upon the quantum of heat reaching it In c~e Pt ':!
~holly transformed into steam 'vapour dominated field' or :dry stea:af:i~~
IS formed. If water is partially converted into steam then "wet steam field"
result. The later type is common in Pakistan. s

A common effect of heat emitted from magma is to raise th t
ture of adjoining rocks f . heat reservi e empera-, ormmg eat reserviors. Reserviors of geothermal
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energy in the form of 'hot dry rocks' and 'geopressurized zones' can also be
utilized for human benefit. In the former case, if hot dry rocks exist at depth,
water is injected through a hole and is returned to the surface in the form of
superheated water and steam mixture. In the later case, heated water exists
between two shale zones or within some impermeable rocks (in confined
conditions) under pressure and large amounts of methane is dissolved in the

water.

Effective utilization of geothermal resource can be made by delivering
vapour-dominated water directly to the inlets of turbines to produce electri-
city .. Thermal waters can also be used in domestic as well as in some industrial

processes.

Geothermal areas are divided into manifestation and non-manifestation
areas. Open steaming grounds, fumaroles, and hot springs, if available at the
surface are called manifestation areas. They are abundant in Pakistan. Geo-
thermal reservoirs confined in the impermeable strata with no faults or
fissures to leak the evidence at the surface are called a non -manifestation
areas, these are difficult to detect. It is advisable to concentrate on the
manifestation areas to begin with, while exploring for non _manifestation

areas.

There is abundant evidence in various parts of Pakistan which point
out to the existence of geothermal resource. Hot springs in Karachi·and Dadu
Districts, and in Chitral, Skardu, Gilgit and Baltistan, are known.

Koh-i-Sultan and adjoining territory have dormant and active
volcanoes which are worth while to investigate for the existence of super-
heated steam. More than 50 geothermal energy centres in the form of hot
springs, fumaroles and geysers are known to date. But no organised effort
has been made to utilize them. The potential of geothermal energy is great.
It may be worth while to pay attention to this source of energy.

RECOMMENDA nONS

Except for forest, fishery and agricultural products, virtually every-
thing used in the modern world is extracted from the mineral commodities.
Even in the agriculture, we cannot replenish the soil, for high yield, without
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minerals. The importance of mineral and mining industry is evident. This
industry has long been neglected and under the present circumstances with
rapidly increasing population, the country cannot afford to let this state of
affairs continue. Mineral development is a must. The following few measures
are recommended:

1. Mineral policy should be formulated which must encourage private
investment and provide incentives to the enterpreneurs. The existing Mining
Concession Rules should be' revised.

2. Non-availability of risk capital and operational credits are leading to
wasteful and irrational mining, especially in private sector. Liberal financial
allocation must be provided. It must be realised that mining is capital
intensive. Mineral Development Bank should be set up to provide loans to
mine operators.

3. Lack of infra-structure such as roads and electricity in mineral areas
is a serious impediment to development of mineral industries. Infrastructure
should be provided.

4. Requirement of a no objection certificate from the District Authorities
before the grant of prospecting licence is an obstacle and should be dispensed
with.

5. Maximum utilization of renewable energy be made.

6. Research and development to harness the renewable sources of energy
be planned and its execution should be based on new technology to suit
our cultural background and indigenous resources. This involves pooling
national talent under one umbrella, e.g. formation of an Energy Commission
or National Energy Consultation Department. Universities of Pakistan,
National Science Council, National Science Foundation and Pakistan Agricul-
tural Research Council should collaborate. This new organization should
have its own laboratories for research.

7. Wind mills, biogas and solar energy for household and commercial uses
may be taken up on priority basis. The use of oil in the commercial sectors
should be systematically discouraged. Oil dependent technology be changed
..•.. 1 L ... __ ..l ~ .. _.•. 1 l:' !1.1_

Minerals and Energy 279

hi I h uld be used to the
h I of Tertiary age is available. T s coa s 0

8. Enoug coa
maximum in thermal power plants.

. Puni bandmade to tap Paleozoic coal III nja
9. Intensive efforts may be tha h If the commercial energy
Sind. This coal, if found, can meet more n a

demand of the country.

.' h untr must explore for oil shale
10. Earth Science orgamzat1~ns Ofli~ ~yc~ro c:rbons called kerogens which
in the country. Oil shale conta1

al
n;so h shale beds are found in layers and

n be put to many uses. Usu y, suc
ca al .,
their mining is similar to that of co rmmng.

. otential energy resource. In Pakistan, large
11. Geothermal energy 1S a p . ematic work on viability may be

b f thermal springs are available. Systnum er 0

conducted.
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ABSTRACT

Water pollution in Pakistan has reached an alarming condition and
needs immediate attention of policy makers, scientists and concerned
citizens. Technology is available to control water pollution from both point
sources and non-point sources of pollution. The engineering solution to
environmental problems, however, is not enough. Alternative management
techniques must be blended with technology to achieve the desired goals of
any environmental programme.

The negative impact of inadequate sanitation and poor water quality
control is well known in Pakistan, though not well documented. The level
of pollutants is increasing rapidly and at many reaches, wastes-loading has
exhausted the wastes assimilation capacity of our river system. If the present
trend continues, water available to down stream users will soon be unfit for
most purposes.

To assess the nature and extent of water quality problems and to
identify corrective measures, the Pakistan Council of Research in Water
Resources (PCRWR) has recently developed a mission-oriented research
programme. However, there is an urgent need for launching a short range
programme aimed at severely damaged ecosystems, well before relevant
data can be obtained from the research programme.

INTRODUCTION

The environment may be defmed as the aggregate of external condi-
tions that influence an individual or population, specifically the life of man.
Environment ultimately determines the quality and survival of life. Air,
water and land are the fundamental components of our environment and
the process of contaminating such medium with impurities to a level of
quality that is less desirable is called "pollution".

Owing to increase in, man's activities, environmental changes of all
sorts are occuring so fast and unpredictably, that most plans and predictions
beyond the 1980s are unreliable. Yet we must develop some coherent views
of what the country should be, we need goals towards which to strike in
order to implement constructive environmental change.
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We can not afford delay. In a perceptive analysis of world crises
John Platt (I) has classified man's major problems by their estimated time
to realization and their intensity. He believes that large-scale scientific mobi-
lization may be the only way to avert many crises. Platt lists the problem of
"ecological balance" as among man's most serious threats, with an estimated
time of five to twenty years until crises strike with an intensity just short
of total annihilation (assuming no major effort is made at anticipatory
solution).

THREA TS TO THE ENVIRONMENT

Regarding the threats to environment, one should note that even the
most serious problems present common features. They will be settled prin-
cipally by political decision, by economic choice and by the education of
people. If such solutions are to be truly effective, however, they must be
buttressed by sound knowledge and understanding. At present, in Pakistan,
we know far too little about the interactions that OCCurwithin any ecological
system. We do not really understand the dynamics of our environment or
the effects of technology upon it.

Study of the real world is needed to test and refine the trends which
are necessary to monitor the condition of environment. Trends (recent
changes through time) are considered first, because they suggest changes
that may occur during the next few years. Five major trends of man's recent
impacts are identified:

a. Increasing variety of impacts.
b. Intensification of impacts.
c. Geographical spreading of impacts.
d. Increasing complexity and repercussions of impacts.
e. Increasing per capita impact.

WATER POLLUTION

One of the major environmental issues which Pakistan is facing today
is water pollution. It has reached an alarming condition and is in need of
immediate attention of policy-makers, scientists, and concerned citizens.
Water quality is as important for the survival of Pakistan as the quantity
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aspects of water.

Technology is available to control the water pollution problem; both
from point sources of pollution such as municipal and industrial discharges
and non-point sources such as agriculture, mining and unsewered communi-
ties. Table 1 lists the technology of water pollution control. However,

, engineering solutions to environmental problems are not enough. Alternative
management techniques must be blended with technology to achieve
the maximum result in any environmental control programme.

Any practical description of the nature of water quality can only be
concerned with a very limited part of all conceivable physical, chemical and
biological aspects of actual water bodies. Typical water quality measurements
are, in fact, oriented toward a small group of commonly observed pollution
problems; harmful substances; physical modification, eutrophication, salinity,
acidity and alkalinity, oxygen depletion, health hazards and aesthetic degrada-
tion. Even a stream of seemingly clean and pure water may be polluted
owing presence of hazardous substances in very low concentrations. A few
of these are well known, e.g. heavy metals, pesticides, herbicides and poly-
chlorinated biphenyls (PCB's).

Water pollutants are transmitted to man in several ways. Pollutants
enter through the public water supply system in the form of chemical impuri-
ties, bacteria and viruses. Second, they enter through the food supply by
build up of chemicals in fish or growth of bacteria and viruses in vegetables
irrigated with contaminated water. Third, pollutants enter through direct
body contact with water, (e.g. during swimming). Pollutants may led to
ecological changes that effect man's physical or psychological health. The
negative impact of inadequate sanitation and water quality control on human
health is well known in Pakistan through not well documented. In the
absence of hard data, diffculties arise in the assessment of health hazards
from polluted water.

The dissolved oxygen level is widely considered to be the single most
important indicator of pollution. Actually, there is no reason to consider it
more or less important than indicators such as toxicity and salinity. Oxygen-
consuming or oxygen-demanding substances come from many sources; agri-
cultural,municipal and industrial discharges and urban run-off. Depletion of
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oxygen in water prevents the survival of oxygen-sensitive food species and
fish. In extreme cases, floating algal scum, thick bottom slimes, and odors
result.

The level of organic wastes load on Indus river system is increasing
rapidly. In many reaches, the wastes loading has exhausted the wastes assimi-
lation capacity of the river system. Fig. 1 presents the trend of Biochemical
Oxygen Demand (BOD) from forty major municipal sources located in the
Indus river basin. It does not account for other sources. The increase is owing
to population pressure and expansion of public facilities, such as water supply
and sanitary sewers in the urban areas. The cumulative effects on the wastes
receiving streams are negative and accelerating with time. This condition
is best reflected in the dissolved oxygen data collected during 1983-85.
It shows a sudden drop in the dissolved oxygen level in the river system.
50% of the BOD of the projected waste load in year 2000 must be removed
just to maintain existing level of water quality. This will require an extensive
programme for construction of municipal waste water treatment plants. This
will cost between Rs. 1.26 billion to Rs. 1.9 billion. Financial constraints will
be one of the major issues in the implementation of a water pollution control
programme.

Major changes in salt content of water can seriously disrupt aquatic
communities and decrease the value of water for irrigation and water supply
purposes. In addition, it may create social and political disturbance in the
country. Fig.2 indicates the trend in water quality of Indus river at Sehwan.
Electric conductivity data, a water quality parameter, for 1968- 1979 was
analysed. It was determined that electric conductivity (or salt content) had
been increasing at the rate of 1.95 mmhos per year. At this rate, water quality
would have become critical in year 2027. But 1985 data for Indus river at
Sehwan shows a drastic degradation of water quality in term of salinity.
Instead of the projected 397 mrnhos, it was observed at a level of 854
mrnhos. If the saline condition of Indus river reflects a new trend, then the
water reaching downstream users will soon be unfit for most purposes.

WAYS AND MEANS TO DEAL WUH WATER POLLUTION

Short-range (one to five year) and long range (twenty years or more)
water quality goals and programmes must be developed. Short-range goals
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. Th I term programme would entail
would be essentially preventIve. e ong . .
formulating alternatives to the present state of affairs. ThIS 1Salways m.ore
difficult than protection/abatement. Recognition and protest against

environmental ills are only necessary first steps.

All sf I environmental programmes require a sound legislative
succes u d bi I ical

framework. To restore and maintain the chemical, physical an l~ ogt.

ell . ti f the nation's waters a water pollution control legislation
aractens lCS 0 ' .

. st A separate lemslation may be initiated owing to the emergencyis a mu . e- . . . h . d
f

he i An integrated environmental approach ISneit er require
nature 0 t e ISsue. .. .

d
. bl . pakistan For example air pollut10n 1Sa regional problem

. nor esira em· ,. /. d tri I ·t· s The quality of our watersand limited to few maJor urban ill us na Cl ie . . .
must be to a level which is satisfactory for agriculture, aquatic life and

ti W ter which meets this criteria will be suitable for most other
recrea Ion. a
beneficial uses, such as drinking.

An effective legislation must address the following four issues:

Discharge of polluUnts into national waters.
National goals for water quality.
Development and implementation of area wide waste treatment
and water quality management plans for each province:
.Research and development assistance in water pollutlOn control

technology .

Th
. functional unit for which water pollution control pro-

e pnrnary . . basi f Paki -
grammes should be evolved is the river basin. All major nver asms 0 s
tan should be included. Different segments should be designated for water
quality and effluent control monitoring depending on local factors.

The details of a particular basin plan will depend upon the com-
. hin th b . At a minimum how-

plexity of problems in each segment wit e asm, '
ever, all basin plans must include :

(a)
(b)
(c)

(d)

Detailed description of each major water body in the basin.
Identification and analysis of all pollution sources .. for
A ranking of each segment of water in order of pnonty

improveU\ent.
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An' analysis of measures to be taken to improve or maintain
. .

water quality.

Since the individual basin plan is the central decision making mech-
anism for all water quality'programmes, local/provincial participation in these
studies is essential.

A WATERQUALITY MANAGEMENTPROGRAMME

Recently, Pakistan Council of Research in Water Resources has
developed a mission-oriented research programme to address the water
quality issue on a national level. .

Under this programme, a network of field stations and specialized
research laboratories will be established throughout Pakistan to meet the
water quality objectives. Alongwith national network configuration, Fig3
also contains the work plan for the water quality management prgramme. The
specific research activities which will be conducted on priority are :

(a) Indus basin water quality modelling,
(b) Wastesload allocation.
(c) Environmental assessment of SCARPand other large projects.
(d) Water quality-quantity inter-relationship.
(e) Wastesassimilation capacity of streams.
(f) Eutrophication of water supply lakes.
(g) Land-satellite techniques in water quality management.
(h) Protection of the Indus estuary.
(i) Erosion control.
G) Sediment transport.
(k) Low-cost innovative water pollution control technology.
(1) Cost-benefit analysis of water quality management programme.

This programme will provide more reliable information on the state
of water quality in Pakistan. Should the decision-makers wait until such data
is available or proceed forthwith to develop and implement an effective
environmental control programme? I strongly recommend immediately
launching a short range programme aimed at severely damaged ecosystems.
Even with such a crash programme, I suspect that several environmental
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occur before basic problems are effectively
catastrophes must unfortunately C I helmed and powerless to

t individuals lee over-w
attacked. Meanwhile mos . stit tions do nothing (except orate).

'. h e and most in 1 uaffect constructive c ang th kind of people we are
. ct on the environment results from eOur impa

and the kinds of societies, we have built.

RECOMMENDATIONS
I' b nacted by Parliament

. A separate water pollution control legisatio~ e e
1. to implement an effective national water quality programme.

. etion of water pollution control
2. Funds must be allocatedhnf~ralco~::n

1
resources and implementation

f ilities training of tee ic .
:fc wate; pollution control regulations on nation-wide basis.

.' ediate need for a specialized research & develop~e~t
3. There is imm . le Islation implementing admuus-

institution to assist and supportTh gi f Ministry of Science and
. uch as PEPA ere ore,

trative agenCieS,s . . h st blishment of an environ-
Technology should initiate action for tee a
mental research institute.
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Fig. 3
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ABSTRACT

The population of Pakistan was 32.5 million at Independence (August,
1947). Today, it has reached 100 million, making Pakistan the ninth most
populous Country of the world. The seriousnessof the problem may be visua-
lised from these figures: if the present growth rate continues, population will
reach 150 million by the year 2000, and 380 million by the year 2035.
Even if the growth rate dec~es from 3 per cent to 2 per cent per annum by
the year 2000, the country would attain a population of 250 million by the
year 2035. Resources, environment,social overheads and developmental
efforts would be under heavy stress in the years to come, particularly in
the next century. A highly dependent population, (i.e. with a large share of
children and increasing numbers entering the reproductive age group) would
divert scarce national resources to immediate consumption needs. This would
retard socio-economic development by reducing funds available for savings
and investment. Each year more. than 3 million people are being added
to national population. Just to generate enough income to provide current
living standards to the increment requires an annual investment of Rs.45·50
billion. Furthermore, by the year 2000, for a population of 150 million,
an investment of Rs.21oo billion would be required to create additional
GNP to maintain the level of per capita: income envisaged in the Sixth
Plan.

In a country like Pakistan, where productive resources are limited,
. labour. productivity is low, human resources are less developed, capital
requirements are great and capital formation is inadequate, it is essential
that the growth of population be curtailed with a view to achieving a better
quality of life for the masses.
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INTRODUCTION

The analysis of population takes into account not only number of
persons, their age and sex composition, geographical distribution, level
of fertility and mortality, but also encompasses socio-economic characteris-
tics of population. These include factors such as level of education, skill
development, health, occupation, residence, income distribution, level of
nutrition, status of women etc. The study of population extending beyond
fertility, mortality and migration parameters to include other socio-economic
characteristics, allows assessment of the overall human resource of
community fcountry. This assessment can be related to compatibility with
.environment and prospects for sustainable socio-economic development.

There is a growing need to consider population, resources and develop-
ment in a unified structure. The concept of resources is not limited to
material resources derived from nature but it also includes capital goods
and human resources. It is essential that policy issuesinvolved in this complex
interaction between population, resources including environment and
development be examined and future trends investigated.

THE PROBLEM

Pakistan at a global level B categorised among those countries which
~ave a high growth rate of population (around 3.0 per cent), low per capita
income . (US $ 390), high fertility (Crude Birth Rate around 4042 per 1000
population, Total Fertility Rate of 6 per woman), high mortality (Crude
Death Rate of around 12 per 1000 population, Infant Mortality Rate
of around 100 per thousand live births), low expectation of life at birth
(55 years), low literacy rate (26 per cent) as well as low enrolment in primary
schools (50 per cent).

The seriousness of the problem may be visualised from the trend that
population will grow to 150 million by the year 2000. It will further increase
to ?50 million by the year 2035; (the year when it is expected to stabilize).
This would happen, only if growth rate declines from the present 3 percent
to 2 percent per annum by the year 2000. If the country is unable to cut
down its present growth rate, then by the year 2035, population would
reach around 380 million. Resources, environment, social overheads and
developmental efforts would be under heavy strain in the years to come
particularly in the next century. . '
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In this paper an attempt is made to highlight various aspects of Pakis-
tan's population in relation to demand and supply of natural and physical
resources, various aspects of environment related to population, resources
and development and the inter-relationship of these variables. The paper
discusses the population of Pakistan as a basic human resource in relation
to resources and development of the country.

DEMOGRAPHICSITUATIONOF PAKISTAN

Sizeand Growth

Pakistan is ninth most populous country of the world and has the
highest rate of growth (around 3 per cen9 among them. The population
of Pakistan increased from 32.5 million at Independence i.e. August, 1947
to almost 100 million today showing more than 3 fold increase over less
than 4 decades. With the present growth rate, the population of Pakistan
will double in about 25 years, compared to 34 years for developing coun-
tries generally, 40 years for South Asiaand 41 years for the world as a whole.

The high rate of increase has been owing to steep fall in the death
rates, whereas fertility has shown a modest decrease in recent past. Although
mortality has declined in the country, it is still quite high compared to
several developing countries in the same socio-economic group. One of the
major reasons for high death rates is repeated pregnancies and births, which
are closely associated with health and mortality of infants, children and
mothers. On average, slightly more than 10,000 babies are born every day
and about 3,000 persons die each day. Out of the 3,000 persons dying
every day, 1500 are infants and children under 5 years of age. Every day,
about 70 women die in child birth, which is a high incidence of maternal
mortality compared to other developingcountries.

Pakistan faces today, although to a lesser degree, the same health
risks, which prevailed at Independence. These include wide-spreadbut preven-
table communicable diseases, malnutrition among children and women of
reproductive ages, inadequacy or absence of facilities for waste disposal
and clean water supply. Over 60 per cent of all deaths are owing to infectious
and parasitic diseases, such as diarrhoea, cholera, typhoid and gastroen-
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teritis. Future improvement in health would largely depend on improvements
in environmental hygiene such as provision of potable water, drainage and
sanitation.

It has been empirically found that high fertility affects the health
of the population, particularly that of infants, children and mothers. On
the other hand, good health and freedom from disease contributes to social
and economic development. ill health imposes economic costs by reducing
continuous availability of labour and impairing the productivity of workers.

As a result of high fertility, the base of population pyramid has become
larger (i.e. proportion of children has increased resulting in high dependency
rates. Further, the momentum of population has affected economic develop-
ment. Immediate consumption needs have shrunk the level of savings and
diverted huge funds from investment. In a country like Pakistan where
productive resources are limited, labour productivity is low, human resources
are less developed, capital requirements are great and there is inadequate
capital formation, it is essential that the growth rate of population be
curtailed with a view to achieve better quality of life for the masses.

Distribution and Migration

Distribution and Density by Provinces

The population of the country is unevenly distributed among various
provinces. Punjab, with one-fourth the area is inhabited by more than half
(56 per cent) the people. Sind with 18.5 per cent ofland area has 23 per cent
of population . NWFP and FATA with 13 per cent of area, have 16 per cent
of the people. Baluchistan with 44 per cent of land area has the lowest
population (5 per cent). Since the four provinces of the country have been
experiencing different growth rates during the last four decades, their con-
tributions to total population have also been changing over time.

When we look at the distributional aspect in terms of population
density, we observe that owing to varying growth patterns of provincial
populations, their densities have changed differently. Densities in Sind
and Baluchistan have increased more than three-folds and four-folds respec-
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tively, during the last four decades whereas increases in the case of Punjab
and NWFP have been two-folds and around two-folds respectively.
Density in Pakistan as a whole has increased from 42 to 106 persons per
square kilometer since 1947. Punjab is the most densely settled province
followed by NWFP and Sind while Baluchistan having the largest surface
area is the least populated of all.

Rural-Urban Distribution : Internal Migration
and Urbanization

The problems caused by rapid population growth are made more
complex with increasing influx of rural population into urban areas. The
proportion of urban population in the country has increased from 18 per
cent in 1951 to 28 per cent in 1981. Urbanization during 1972-81 has been
4.4 per cent against the national increase of 3.1 per cent per annum. If this
rate continues, urban population will double before the end of the century.
Internal migration affected 12 per cent of people during 1972-81. One third
moved within their own province, while the remaining moved from one
province to another.'

Sind is the most urbanised province with 43 per cent of the people
living in urban areas. (However if the population of Karachi City is excluded
then the urban share declines to 16 per cent). The urban population of
Punjab is 28 per cent followed by NWFP and FATA (21 per cent) and Baluc-
histan (16 per cent).

The major problem faced by urban centres include shortage of housing
and schools, overcrowding, traffic congestion, slums, shanty towns, shortage
of sanitation and conservancy services and deterioration of the general
quality of life.

With increasing pressure on agricultural land, migration to urban areas
is expected to continue which would place increasing strains on national
resources to improve and expand urban facilities.

About two-thirds (65 per cent) of total urban population lives in 28
cities with a population of 100,000 and above, while 58 percent are concen-
trated in 12 cities of size 200,000 and above; 40 percent of urban population
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lives in the three largest cities, Karachi, Lahore and Faisalabad, with 1981
Census sizes of 5.2 million, 3.0 million and 1.1 million respectively. If the
current rates of growth in these cities continue to year 2000, Karachi will
increase to 12 million, Lahore to 6 million and Faisalabad to 3 million.

International Migration

International migration trends changed considerably during the seven-
ties. The oil exporting countries of the Middle East admitted sizeablenumber
of foreign workers upto 1980. In 1975, 71 per cent of the total labour
force of these countries constituted of foreign labour. By 1980, this propor-
tion had declined to 63 per cent.

The extensive migration of Pakistani workers to Middle Eastern
countries since 1970 not only eased un-employment and under employment
in the country, but has been the major source of foreign exchange earning.

Inspite of limitations of reliable information on international migra-
tion, it is estimated that around 2-3 million persons are working/ living
abroad. It means that almost 10 per cent of the labour force of Pakistan is
working abroad, mostly in the Middle East oil exporting countries.

The emigration of Pakistani workers is a temporary phenomenon.
The oil glut experience in the world economy since 1982 ensuring a decline
in oil prices may have a negative effect on migration levels. Labour retrench-
ment of Pakistanis working abroad is likely to be substantial. The later
eighties will pose another problem to government for effective absorption
of return rnigrants in the national economy.

Age and Sex Composition

Sex Composition

The numerical balance between males and females usually changes
very slowly over a long period of time. The sex composition of the popula-
tion of Pakistanindicates more males than females. The sex ratio (defined as
number of males per thousand females) of the population has consistently
improved from 1223 males per 1000 females recorded in 1921 Census to
1129 males per thousand females in 1972 to 1110 males per thousand
females in 1981.
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The unusually high sex ratio in Pakistan may be attributed to a number
of factors such as (i) the global biological phenomenon of slightly more than
half male births, (ii) poorer coverage of females in censuses in Pakistan for
social reasons and (ill) higher female mortality in Pakistan, particuarly in
the 40 plus age groups.

Age Composition

The age distribution of a population is a major outcome of the fertility
schedule. High fertility implies a high proportion of children. The age dis-
tribution of the population of Pakistan is heavily weighted towards younger
unproductive ages.This holds true for both urban and rural areas.

a. The Young Population

(i) Children under five:
The proportion of children under 5 years of age comprises of
16 per cent of the total population in the country. The corres-
ponding proportion is 13 per cent in developing countries, 9
per cent in East Asian countries, 14 per cent in Latin American
and South Asian countries.

With high fertility, the number of children is still growing rapidly
and will continue to increase substantially in the coming years.

As children under 5 are more sensitive to changes in the imme-
diate environment than the rest of the population, their morta-
lity is the highest. In Pakistan, almost half of the total deaths
comprise of children under 5 years of age. A lot of improve-
ment could be brought about by preventive care and environ-
mental improvements.

(ii) School AgePopulation

Thr rapid increase in the school age population (6-17 years
of age) will continue to be one of the most important demog-
raphic trends in Pakistan for the next 2-3 decades. About
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one-third (32 per cent) of the total population belongs to this
age category, half in the primary school age (6-11) and the
other half in the secondary school age (I2-17). This age group
would further expand by the year 2000.

Enrolment ratios and school attendance rates will not be able
to keep pace with the population increase. As the school age
population increases, those not able to go to school will increase
more rapidly. In view of the established association between
education of women and low levels of fertility, and infant and
child mortality, this is certainly a serious situation.

b. WorkingAgePopulation

The working age population defined as persons 15-64 years of
age, comprises 51 per cent of the total population compared to' 63
per cent in developed countries and 58 per cent in developing countries.
The proportion of working population in the country has declined from
54 per cent in 1951 to 51 per cent in 1981. If the same trend
continues, it will further decline to 47 per cent by the year 2oo0,owing
to proportionately faster increase of children under 15 years of age and
also older population, 65 years and above.

c. Dependent Population and Dependency Burden,

Children under 15 years of age and persons 65 years and older are
considered to be dependents and are regarded as high consuming low
productive agegroups.

In Pakistan 4 out of 9 persons are children under 15 years of age. The
1981 Census reported that 45 per cent of the population was under
~5 years of age; 51 per cent comprised of productive population
~ the age group 15-64 years while 4 per cent comprised of old persons
i.e. 65 years and above.
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Pakistan has one of the highest proportion of children compared to
20 per cent in the United Kingdom, 22 per cent in the United States,
22 per cent in Japan, 21 per cent in Sweden, Z3 per cent in European
countries and other developed countries; 38 per· cent in developing
countries and 36 per cent in Asian countries.
The proportion of children under 15 years of age in Pakistan has
increased from 39 per cent in 1901 Census to 42 per cent in 1941
Census to 44 per cent in 1972 Census and to 45 per cent in 1981.

This indicates that the age distribution of Pakistan is heavily weighted
towards younger unproductive ages. With the existing high percentage
of childten to total population, high fertility will.further produce a
high proportion of children which is clearly observed from the
pyramids of population of 4 Censuses of Pakistan. It indicates that a
huge amount of the national income has to be spent on these
non-productive dependants which in turn implies the diversion of
investment funds to immediate consumption and less productive uses.

A high proportion of children under 15 years alongwith old people 65
years and over relative to persons in the working age population i.e.
15-64 make the dependency ratio extremely unfavourable for a .highly
fertile population like that of Pakistan relative to a population with low
fertility. The dependency ratio for Pakistan is 97 compared to 54
for developed countries, 75 for developing countries, 69 for Asian
countries,49 for USA and 56 for Sweden. Another important factor is
the low female participation in the labour force, which further
aggravatesthe dependency burden in the country.

Status of Women

In Pakistan, the profile of women in every aspect of life is quite
depressing compared to males. Female literacy is 16 per cent compared to 35
per cent for males. Female literacy is 7 per cent in rural areas and 37
per cent in urban areas. Similarly, the primary school enrolment of females
is 30 per cent"compared to 80 per cent for males. The enrolment ratio of
the females attending secondary school is 8 per cent compared to 22 per cent
for males. The socio-cultural milieu prevalant in the society downgrades
the value of educating girls, reducing their initial enrolment and discouraging
retention in later years of schooling.
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It is estimated that about 60 per cent of young mothers face the
trauma of at least one of their young children dying before the age of one.
Similarly about 6 to 8 women out of 1000 die during child birth. The women
of Pakistan, therefore, face the crippling handicap of illiteracy, poor health,
and comparatively higher mortality compared to their male counterparts.
About 90 per cent of mothers in Pakistan suffer from anaemia and about
30 per cent of the children are born under-weight, imposing an extra burden
on mothers to rear sickly children.

Since the Seventies, increased attention is being paid to the develop-
ment of women. In the Sixth Five Year Plan, the Government has laid
particular emphasis on the improvement of education and health services
for females.

A Women's Division has been established to formulate development
plans to increase involvement of women in the national activities. The
Women's Division is playing a crucial role in improving literacy and educa-
tional attainment, health and nutrition, employment and uplift of rural
females. In addition, volunteer agencies, media, and local councils are actively
participating. Of course, it is a long way to go but the start has been made.

RESOURCESANDENN1RONMENT

There is a growing concern regarding Population and the utilization of
resources, particularly in the context of environmental deterioration. Inter-
national Population Conferences have recommended more rational use of
natural resources which are being depleted by rapid growth of population.

Population pressure is already putting heavy strain on the country's
limited natural resources such as water, soil, forests, livestock, fisheries, wild-
life, mineral resources and energy. Pakistan has immense fragile semi -arid
and desert areas whose productivity as range-land is already under serious
environmental threat.

With the rapid growth of population, there has been resource and
environmental deterioration in the country over the past three decades.
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Cutting down of forests for fire-wood and construction, land clearing for
food production has resulted in soil erosion and infertility, salination and
drying up of. streams. Similarly, overgrazed grass lands have led to desertifi-
cation, especially in Baluchistan. Absence of well planned conservation
policies and actions, have further aggravated the problems.

In view of rising expectations of the rapidly growing population, there
is an increasing pressure on the resources of the country. There is an urgent
need for the government intervention through demographic and non-demo-
graphic policies to create a sustainable balance between resource utilization

. and augmentation of the resource base. This means that the Government has
to effectively manage resources and environment in such a way as to preserve
and augment the resource base of the country.

The major resource and environmental problems the country is
facing are discussed below:

Labour Force and Employment

Human resources development and employment status or labour
force participation is a function of age and sex distribution of the population,
literacy and educational level, skill development and availability of job
opportunities.

The size of the civilian labour force (10 years and above) has progres-
sively increased from 10.4 million in 1951 to 13.9 million in 1961 to 19.8
million in 1972 and to 22.2 million in 1981. Initial 1986 estimates indicate
that there are about 30 million persons in the labour force. It is expected
0.75 million persons will be added every year in the future.

The Crude Activity Rate has been rather low (28 per cent) when
compared to 42 per cent for the world as a whole, 45 per cent for industrial
countries, 41 per cent for developing countries and 38 per cent for South
Asian countries.

There is a wide variation between rates for males (52 per cent) and
females (2 per cent). Low female participation has depressed the overall
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labour force participation rate. Moreover, it is estimated that about 10 per
cent of the labour force is currently working abroad.

The 1981 Census also indicates that the unemployment rate in the
country has been 3.1 per cent; 2.9 per cent for males and 7.5 per cent for
females. The higher unemployment rate for females indicates that both
rural and urban women are anxious to enter into the labour market but
find it difficult to get jobs. The unemployed are predominantly educated
youth who have completed high school education and above. In addition to
open unemployment, labour under-utilization, often termed as under-employ.
ment, is quite high. Using the time utilization criterion (defining under-
employed as those who work less than 35 hours per week), it accounts for
one-fourth of employed persons. Alternatively if income criterion is used
(i.e, those who fail to earn subsistance income), under-employment increases
to 35 percent. Under-employment would be even higher if mismatch criterion
wereadopted to estimate it. Roughly one-fourth of the employed labour force
is made up of unpaid family helpers, predominantly in rural areas.

Employment patterns simply mirror the productive structure of the
economy. Agriculture accounts for over 52 per cent of the labour force
even though the non-agriculture sectors have exlubited faster labour absorp-
tion during the last 10 years. The fastest growth of employment during
1971-84 was recorded in electricity, gas and water (8.7 per cent) followed
by construction (7.4 per cent). The manufacturing sector registered a growth
of 4.1 per cent per annum and its share in total employment went up from
12.9 per cent to 14.9 per cent during the same period.

More than half (57 per cent) the males are reported as self employed
compared to one-third the females. The proportion of employees has been
higher for females (38 per cent) than males (27 per cent). Similarly the
proportion of unpaid family helpers. was 28 per cent for females and 15
per cent for males. The proportion of unpaid family workers was signifi-
cantly higher for females in rural areas.

It may be noted that the cohorts now born will have no effect on the
size of the labour force for at least. 15 years. If the labour force growth
rate of 3 per cent remains constant till 1988, about 3.7 million additional
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jo bs would have to be created even at the present low level of participation.
This will be in addition to the current 30 million people in the labour force.
By the year 2000, labour force is expected, to increase to 47 million. Thus
about 17 million new entrants will be seekingjobs.

Land Utilization and Agriculture

The cultivable area (cultivated area plus culturable waste) comprised
43 per cent of total land area in 1971-72. This proportion increased to 45
per cent in 1981-82. The cultivated area consitituted 27 per cent of total
land area in 1971-72 which increased to 28.7 per cent in 1981-82. However,
cultivated area as proportion of cultivable area remained almost constant.

Owing increase in population, arable land area has declined from 0.488
hectare per person in 1971-72 to 0.340 hectare per person in 1981-82.
Likewise cultivated land, culturable waste land and forest area per person
also declined from 1971-72 to 1981-82.

The yields of major crops, (wheat, rice, cotton, sugar-cane)in Pakistan
are about one-half to one-third the yields in several developing countries .
with conditions similar to Pakistan.

When growth of population and production of all major crops is
compared, it is observed that population of the country increased by 93
per cent between 1960 to 1981, whereas production of crops increased by
158 per cent. However, food crops per capita increased by only 28.6 per
cent, which seemsquite low for a long period of 21 years.

, .

There is vast scope for increasing productivity by' modernizing
the agriculture sector. There is also substantial scope fordeveloping pou1~ry
and dairy, livestock and fisheries. The low yields per hectare coupled WIth
the deteriorating man-land ratio, lack of scientific know-how and modem
techniques and lack of water will continue to be major obstacles.

Pakistan has been importing wheat until recent past. Bumper crops have
enabled the country to accumulate modest surpluses. However, for t~e last
two years the wheat crop has not been encouraging. The pro.ductlon of
wheat has declined about 12 per cent from 12.4 million tons m 1982-83
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to 10.9 million tons in 1983-84, owing scanty rains at the time of sowin
of crops. Even t~e target of 13.0 million tons of wheat output fixed fo~
1984-85 was achieved with difficulty as the wheat crop has been adversel
affected by water shortages. Recently Government had t . yt 0 Import wheat
o meet the shortage and to keep modest surpl . de .

I
. uses ill or r to avoid price

esca ation. It is estimated that by year 2000 h t d .b . ' w ea pro uction will have to
e increased to 23 million tons so as to feed 150 ill' Ifor other azri m IOnpeop e. The demand
or other a~ncu~tural products would also increase. Domestic production of

vegetable oil, milk and pulses is not encouraging A lot of foreig h .. d . . . l' n exc ange IS
investe ill the Import of these basic items.

Salinity and Water Logging

I d Pakistan has the largest irrigation system in the world The irrigated
an s of the Indus Basin and its tributaries cover about 34 milli
of land Howev . 1 k on acres. . .. er~owing ac of maintenance, the canal system is deterio-
rat~f ~e irrigation system presents the largest singleresource management
~~r ~m in the co~ntry. ~creasing portions. of the land are being rendered

t t~e 0; are lo~sm~f~rtility. The system is continuously raising the ground
wa er eve , resulting in increased salinity and water logging.

Of the total affected area of 23.0 million acr . .
severely affected. The extent of disastrously affec~:d1!e~~on. acres are
table within five feet depth, is estimated at about 2 3 milli' avmgQfwather
total 230 millio 13 6 .. . on acres. t e

I
. . d linif acres, . million acres had been protected from water

oggmgan sa nity by 1982.

The twin ~ena~e of water logging and salinity poses a great threat not
only to country s agrlcult~re but also affects population distribution directly
~ people are forced to rmgrate. Special attention is being given to this 'tal
~lsuefanddr~ allocation of Rs. 14.0 billion has been provided in the S:th

an or amage and reclamation.

Forestry

Forests play a pivotal I . .ro e in ecological and economic life of the
country. Forests cover at present less than 4 percent of total land This
makes Pakist 113th area.20-25 an f out of 140 countries. Forests should range between
. percent 0 total land area. Efforts being made for plantation of trees

••
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are being negated by deforestation. Floods and land slides have become
serious problems in steep deforested areas. With increased deforestation,
dams also start to silt up; less electricity can be generated and the economic
life of the investment is reduced. The demand for firewood is a major cause
of deforestation. The influx of more than 3 million Afghan refugees with
their needs for fuel-wood and fodder for herds, presents a special problem
for forest and range management in the regions bordering Afghanistan.
Deforestation alongwith over-cultivation and overgrazing accelerate deser-
tification as particularly noted in Baluchistan.

Uvestock

This sector is quite vital for the national economy as milk, meat, butter
and eggs are some of the basic nutritional requirements. The supply of these
nutrients has not met the increasing demand of a rapidly growingpopulation.
Hides, skins, wool and animal hair not only provide raw material for domestic
industry but are a source of toretgn exchange earnings.

The live stock sector contributes about 28 percent of GDP in agricul-
ture, 15.7 per cent of the total export earnings and continues to be the
principal source of motive power for land cultivation and levellingand rural
transport. The increase in total production of livestock products, except
poultry, over the past several years have resulted mainly from increase in
livestock inventory rather than increase in the production per animal; increase
in milk production has been below the growth in population. Mutton produc-
tion has increased at a higher rate only because of goats. Beef production has

grown at a negligiblerate.

Fisheries

An important source of protein, fisheries account for 8 per cent of
country's total exports. The Sixth Plan has indicated the tremendous catch
potential from the coastal and deep sea belt of Pakistan by introducing
mechanised boats and fishing gear, adoption of efficient fishing harbour
and landing facilities. Private sector has been givenincentives and encourage-
ment to develop and strengthen the fisheries in the country by providing

all possible assistance.
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Energy

Pakist~ is deficient in commercial energy, particularly petroleum.
In 1~76, ~akistan, ra~ed 52n~ of 122 countries in terms of energy pro-
~~~tlon ~lth 8.33. million metnc tons of coal equivalent. III terms of energy

,sump~lOn Pakistan ranked 89th of 125 countries with 224 Kg of
coal equivalent energy consumption per capita. The bulk of ".'exch . ( b '. . our toretgn

ange earnmgs a out Rs.20,000 million) are required for the import of
petroleum and its products.

With increased economic and industrial development and technological
changes. envisaged in the agricultural sector, the requirement of fuel will
f~rther mcr~ase. The programme of rural electrification during the Sixth Plan
will further increase energy requirement.

The total pri~ary consumption of energy in the country is estimated
at around 23 million tons of oil equivalent (MTOE) which is obtained
through oil, gas, coal and hydel power. Oil and gas each provide 39 per cent
~ydel power 17 per cent and coal about 5 per cent of the energy comsump:
t1~~.The en.d-use pattern of commercial energy consumption is 46 per cent
utilised by industry with transport sector ranking next with 31 per cent
House-holds account for around 15 per cent while' agriculture sector OnI; .
uses 8 per cent of commercial energy.

When the energ~ consumption is related to population, it is observed
that energy consumption per capita in Pakistan has increased from ° 112
TO~ in 1971-72 to 0.165 TOE in 1982-83. Annual increase in consump~ion
du~g 1971-72 to 1976-77 was of the order of 5.7 per cent, whereas growth
dunng 1976-77 to 1979-80 was 7.7 per cent per annum. Most recently
(1980-81 to 1982-83), it has risen by'10.3 per cent. It may be observed that
the demand. for e~ergy consumption is increasing at' a much faster rate
than population owing to modernization and industralization.

Transport and Communication

. Pakistan with 179 passenger-krn.per capita ranks 35th out of 84 coun-
tnes of the world in railway passenger traffic. Pakistan has about 113,000
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kms, of all types of roads which is approximately one-third the generally
accepted standard for developing countries. There is a deficiency of the order
of 247,000 krns. in addition to capacity and structural deficiencies in about
6,000 krns. of existing roads which require to be repaired. In terms of length
of roads Pakist~n ranks 113th out of 125 countries with 12.63 square km.
of national territory per krn. of roads. In view of increased road traffic, this
sector is still far behind the requirements of an increased volume of traffic.

Rural Development.

In a country where seventy per cent population lives in rural areas,
rural development occupies a pivotal role in the country's development
strategy. Average rural income is about one-third less than urban income.
A large part of under-employment and disguised un-employment is prevalent
in rural activities. One-fifth of hospital beds are available in rural areas. Most
of the targets for rural social development could not be achieved during

the Fifth Plan period.

Rural development efforts in the Sixth Five Year Plan will be mounted
on all fronts embracing production and productivity of agriculture, water
resources, rural infrastructure, education, health, sanitation and housing.
20,000 villages will be electrified in addition to the present 16,000 in order
to reach an electrification target of 80 per cent of villages by the end of the
Plan period. The deficiency of rural roads, particularly village roads, will also
be abated during the plan period. The benefits of these programmes will go a
long way in transforming and changing the rural scene. If the targets of rural
development are effectively and successfully implemented, it would ulti-
mately enable a change in age old attitudes and values and help change the
behaviour of individuals in favour of small family norms.

Refugees

The United Nations has reiterated to rights of refugees and displaced
persons to return to their homes and properties, in accordance with charter
of the United Nations, the Universal Declaration of Human Rights and other

international instruments.
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According to United Nations High Commissionfor Refugees (UNHCR),
by the end of 1981, the number of refugees in the world (excluding Pales-
tinians) had risen to nearly 7.0 million. It is estimated that more than
3 million refugees have taken shelter in Pakistan which seemsto be the high-
est number ever to be reported. The Government of Pakistan has given
shelter to these refugees on humanitarian considerations only. These refugees
are a great strain on our national resources and it is hoped that they will
return honourably to their country in accordance with U.N. charter.

EFFECTS OF POPULATIONON SOCIO·ECONOMICDEVELOPMENT

After reviewing the demographic situation of the country and its
relationship with resources and environment, the effect of population and its
relationship to a few socio-economic variables needs to be investigated with
a view to see how it affects the overall socio-economic development of the
country. What does the growth of population mean in terms of our socio-
economic developmental goals and resources?

Economic Development:

The 1985·86 per capita income in Pakistan was Rs. 5,341 annum. It
ranks 112th out of 142 countries ill terms of per capita income and is cate-
gorised among low income countries of the world. Since there are on the
average 6.7 members in the family, with 1.8 earning members per family,
the income of an averagefamily in 1985-86 was Rs.2.,980per month with the
income of each earner, on the average,being Rs. 1,660 per month. However,
average rural income in Pakistan is about one-third less than per capita
urban income.

The average annual growth rate of Gross National Product (GNP) per
capita has been 2.8 per cent over the period 1960-82 against the population
growth rate of 3 per cent, while the average annual growth rate of the Gross
Domestic Product (GDP) has been 5.0 per cent for the period 1970-82.

Percentage share of GDP in agriculture, industry and serviceshas been
31 per cent, 25 per cent and 44 per cent respectively.

Population 315

Pakistan is still an agricultural nation. More than 70 per cent of the
population depends on the land for its livelihood. Agricuhure is the largest
single sector of the economy which employs 50 per cent of the labour force,
accounts for 30 per cent of Gross Domestic Product (GDP) and 70% of
export earnings. In the cities, industry is transforming the economy. The
country is beginning to be self-sufficient in most basic requirements.

During the period 1973-77, GDP (at factor cost) increased by 33
per cent while during 1976-82, it grew at 6.7 per cent. However, the steadily
improving economic performance in recent years was interrupted by an
unexpected downturn in agricultural production and foreign rem~ttances
resulting in 35 per cent GDP growth in 1983-84. Similarly, growth of Gross
National Product (GNP) declined from 7.4 per cent in 1982-83 to 4.2 per
cent in 1983-84.

The growth performance of the country has been quite impressivewhen
compared to industrial market economies and developing countries. GDP
growth did not decline even during the 1980-83 world recession. In fact ,it
accelerated to about 6.7 percent per annum in 1980-83 compared to 5 per
cent in 1970s and reached 75 per cent in 1985-86.

Gross domestic savings declined from 6.7 per cent in 1982-83 to 52
per cent in 1983-84. Similarly, gross national savingsdeclined from 15 per
cent to 12 per cent. In order to finance domestic investment, consistent
efforts have to be made to increase the savingsrate which is very low (5.2 per
cent) compared to India (22 per cent) and the average for low income
economies (21 per cent).

Pakistan's balance of payment situation deteriorated sharply in 1983-
84. Exports grew only 1.6 per cent while imports increased by 6.9 per cent
which resulted in a trade deficit of 11.5 per cent. This resulted in current
account deficit rising from U.S.$ 0.5 billion dollars to $ 1.0 billion. The
situation may deteriorate further with the increasing trade deficit and decline
in worker's remittances. With growing trade deficit, the rate of inflation, as
measured by GNP deflator, also increased from 7.5 per cent in 1982-83 to
9 per cent in 1983-84. The country is confronted with deficiency of internal
savings, inflation and trade deficit. Policiesare required to reduce population
growth, stimulate savings and reduce imports while increasing exports.
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In 1983-84, gross domestic investment accounted for 17 per cent of
GDP. This level of investiment was however, only made possible by remitt-
ance from overseas Pakistanis (which have since declined by 5 per cent).
International indebtedness has accumulated to about U.8.$ 12 billion;
future economic growth will be further constrained by shortage of foreign
exchange.

Smaller families would facilitate savings at both micro and macro
levels. Moreover, lower rates of population growth would reduce require-
ments for imports of consumption goods, such as food stuffs and clothing,
thus releasingforeign exchange for other investment.

Literacy and Education

Education is a vital investment for human resource development and
upgrading quality of manpower. It has always been considered the most
powerful factor for national development. It is one of the best investments
a country can make for future socio-economic growth and welfare of society.
Education changes the attitudes of people towards modernization. It helps
overcome poverty, improve health and nutrition and reduce family size.
Therefore, its relationship to population cannot be underestimated.

Empirically it has been observed that educational attainment of the
female is negatively correlated with family size and fertility. In Pakistan,
it has been observed that total fertility rate among women with no schooling,
is 6.5 whereas for women with seven years and more schooling, it is less
than half i.e. 3.1 children. This clearly shows that female education plays a
significant role in achievinga small family norm.

Literacy Level

Literacy is the basic right of the people; with 26 percent literacy,
Pakistan ranks 111th out of 125 countries, almost at the bottom evenamong
developing countries. Severalcountries like Tanzania and Somaliawhich were
far behind in literacy have beaten us in this race. Their literacy rates have
increased to 79 and 60 per cent respectively. It is a matter of concern that
even after 39 years of independence, the literacy rate in the country is so low.
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The literacy rate in the country has been rising due to gradual expan-
sion of educational facilities and the overall socio-economic development of
the country. The literacy rate for the population aged 10 years and above
has risen from 16 per cent in 1961 to 22 per cent in 1971 and to 26 per cent
in 1981 - at an annual rate of only half percent compared to 3.1 per cent
growth rate of population. However, sharp differences are noted in literacy
rates between males and females and between rural and urban areas.

TABLE.1 LITERACYRATES, 1981

Both Sexes Male Female

Pakistan 26 35 16

Rural 17 26 7

Urban 47 55 37

While the proportion of literates in the population has increased over
the past three decades, the absolute number of the illiterates has increased
from 22 million in 1961 to 43 million in 1981. If the present population and
literacy trends continue, the number of illiterates will further expand by the
year 2000. Considerable efforts in both demographic and educational deve-
lopment would be required to eliminate the curse of illiteracy from the
country.

Educational Attainment

According to 1981 .Census,of the 13 million people who reported some
level of education, 46 per cent had passed primary education (69 per cent
males, 31 per cent females), 23 per cent had passed middle level (75 per cent
males, 25 per cent females) and 20 per cent had passed matric (78 per cent
males, 22 per cent females).. After matric, the percentage falls to 6 percent
for intermediate, 4 per cent for B.A/B.Sc.and only 1 per cent for M.A./M.Sc.
The percentage of engineering and medical graduates was 0.28 per cent
(37 thousand) and 0.25 per cent (33 thousands) respectively. Out of the
medical graduates slightly more than one-fifth(22 per cent) were females.
Female law graduates were only 3 percent.



318 Towards a National Conservation Strategy

There were obviously many more persons with educational attainments
in urban areas as compared to rural areas. Only 21 per cent with educational
at~ainment above matric were in rural areas. The pattern of educational
attainment for the provinces was almost the same as for Pakistan.

It is noted that half of the children of primary age group are enrolled
in schools. The proportion is 81 per cent for males and 30 per cent for
females. Primary education in Pakistan is characterised by high drop out
rates and repeater rates. About 50 per cent of the students fail to complete
the five years cycle and higher repeater rates have led to congestion
of the system with below average students. The quality of physical facilities
is also poor, particularly in rural area. The enrolment ratio of children attend-
ing secondary school (10 to 14 years) is 15 per cent for both sexes (22 per
cent for males and 8 per cent for females). The gross enrolment ratio of
school-going children at each level (i.e. primary, secondary and college) in
Pakistan are low compared to developing and developed countries. The
differences are more marked for the female population.

The high opportunity cost of child labour also discourages school
attendance by children from poor families. The low level of health and
nutrition among children also results in poor performance.

Further, the socio-cultural milieu prevalent in society downgrades the
value of educating girls, reducing their initial enrolment and discouraging
retention in later years.

Achieving universal primary enrolment by the year 2000, as stipulated
in the United Nations Third Development Decade, would require a major
effort and resources. Moreover, the quality of education must also be
improved to reduce drop out rates drastically.

Health

Rapid population growth, low per capita income, inadequate nutrition
and crowded and insanitary living conditions together constitute the root
cause for high incidence of morbidity and mortality. High frequency of
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pregnancy and births also results in birth complications, infectious dise~ses
among infants and children, and excessive child and maternal mortality.

Life expectancy at birth is estimated around 55 years for males and
53 years for females. Infant mortality is estimated around 100 per thousand
live births; child mortality around 10-12 per 1000 children and maternal
mortality around 6-8 per 1000 livebirths.

, 30 per cent of all reported cases of illness and 40 percent of all deaths
in Pakistan are attributable to water-borne diseases. Over 50 per cent of
population lives in areas where malaria vectors are prevalent. Future improve-
ment in health conditions and reduction in mortality will largely depend
on improvement in environmental hygiene. This implies em~ha~s on p~~v~n-
tive measures (expansion of sewerage, drainage and sanitation facfhties,
availability of potable drinking water and eradication of malaria).

.Distribution of unit health facilities across population is given in
Table 2.

TABLE-2 PERSONS PER HEALTH FACILITY

One hospital bed
One Rural Health Centre
One Basi~Health Unit/MCH Centre

One Doctor
One Dentist
One Nurse
One Paramedic
One Traditional Birth Attendant (TBA)

1790 persons
172241 persons
12943 persons
4600 persons
83000 persons
6.4 hospital bed/ 11500 persons

2486 persons

3 villages

However health facilities are particularly inadequate in rural areas.
For example: more than four-fifth (81 per cent) of the hospital beds are avail-
able in urban areas and almost half (48 per cent) of the Dispensaries/MCH
Centres/BasicHealth Units are located in urban areas.
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This indicates that the existing health faciliti .
quate in rural areas will not be able to co . ies, whic~ are alre~dy inade-
lation. pe WIththe rapidly growing popu-

In spite of progress achieved in thin development outlays and pe . e recen~ past, share of health sector
low compared to many of develOrp~Plta ex~ndlture on health is still quite

mg countnes.

Housing:

Housing has substantial benefits in both .
During 1973-80 housing stock econormc and welfare terms., grew at 2 7 percent pe
3.1 per cent population growth A' r annum compared to
from S5 persons 'per housing 'W':ha~es~~6~e habitation density increased
persons in 1980 indicating d t 1. m. to 62 persons in 1973 to 7a e erioration in livin di .
number of persons per room . d f g con itions. The average
More than half the houses (Sm

2
crease rom 3 to 35 between 1973-80.

percent) comprised f
average of with six persons occupyin th 0 one room with an
the percentages of one room houses g astsroom.In urban and rural areas,

d
. were and 43 re ti I .

ensity was skewed with 6' spec ive y. Habitationpersons In one-room ho b
room for S-plus room houses Th 4S uses ut 1.5 persons perid . . us per cent of Pakist ' .
resi es in one room housing u it an s populationru s, compared to 08 liviroom housing units. . per cent vmg ill 5-plus

Almost two-third of the housi .
"Kutcha" materials 21 per t f h ousmg uruts were constructed of, cen 0 ouses had at'
percent had the facility availabl . id h ccess 0 piped water; 13
access to community stand p e

t
illHSle.t e house while 8 per cent only had

os. oUSlngcondT .
facilities such as water waste di 1 I .. 1 Ions, ill terms of structure,
areas and compare p~orly to I:~Osa.~e e~tnc~tyare quite deplorable in rural
like India, Malaysia Philippines Ire SlTuatlkonin other developing countries,

, , aq, ur ey and Tanzania.

The problem of housing emer es asthe country. The major Ca- -:- g . one of the greatest concerns of
. use IS population pressure Th h .
ISfurther complicated by ~the f ct . . e ouang problem
created permanent slums and r a OIS~uch.as rapid urbanization, which has

overcrowding m the cities alongwith escalating
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construction costs; large Income inequalities and the inadequacy of govern-.
ment fmances have further contributed to the environmental problems.

RAPID POPULATION GROWTH AS RESOURCE AND DEVELOPMENT

PROBLEM

Pakistan is the ninth most populated country of the world. Among
these, it. has the highest rate of growth of population. It is ranked among
the lowest per capita income countries of the world. High rate of population
increase coupled with' a low per capita income, is a matter of concern
for the country desiring a better standard of living and quality of life for

its masses.

The high growth rate is exerting enormous pressure on land and other
resources. The low per capita income has created a vicious circle of poverty,
low savings, low investment, unemployment, under employment, deficient
diet, inadequate housing and poor health. This, in turn, has resulted -in
low working efficiency, low productivity and retardation of economic
growth. In spite of governmental efforts to raise the standard of living of
the masses, the high rate of population growth has had an adverse impact
on social, economic and political conditions in Pakistan. A reduction in
growth rate of population is necessary to increase per capita income and to
eliminate abject poverty, illiteracy, unemployment, hunger, malnutrition

and disease.

No doubt during the past three decades the country has managed to raise
the income of individuals even though its population also grew very rapidly.
The accelerated population growth may not have witnessed major catas-
trophes such as epidemiCS, famines and other environmental collapses,
but government has only been able to accommodate the rapid population
growth at the cost of socio-economic development. The large base of popu-
lation has resulted in a lower quality of life for millions of people in terms

of health, housing and education_

population growth has exacerbated the choice between increased present
consumption and investment required for the future development. Socio-
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economic development mostly depends on investment, particularly in a
country like Pakistan where human skills are scarce and technology limited.
If resources available for investment are limited, then rapid growth of popu-
lation may further make investment in human skillsmore difficult. So far the
country has been lagging far behind in human resources development. Under
such conditions, fast increase in population would further deteriorate the
balance between natural resources and the people.

In a country like Pakistan where population is highly dependent on
agriculture and the potential for extension of cultivation is limited, continu-
ous increase in population will aggravate the already existing poverty. This
would then further contribute to the over-use of limited natural resources
at the cost, welfare and quality of life of future generations. Modernising
agriculture, putting the country on the path of industrialisation, and acquir-
ing the technical skills of science and technology require large investments
in both human and physical capital. Rapid population growth makes limited
resources more scarce.

Summing up it may be pointed out that with more than three million
people added annually to the population of the country, an investment of
Rs.45-50 billion is required annually, to maintain the present level of
consumption. Furthermore, by the year 2000, Rs.2100 billion would be
required to create the additional GNP for a population of 150 million to
maintain the per capita income as envisaged in the Sixth Plan. The main
weaknessesof the economy are a low level of national savingsand persistently
large current account deficits. The country has been depending more and
more on the flow of external resources to augment national savings and
finance development projects. Therefore, colossal investment would be
required to sustain the growing population, with limited natural resources,
inadequate capital formation, low labour productivity and inefficient and
poor services. With around 100 million people already living in the country
and many historical handicaps, changes can only be expected gradually.

Through concerted and dedicated efforts of government and active
participation of the people, improvements in the level of productivity and
standard of living can be achieved. It is hoped that the improvements
visualised in education and health, reduction in infant-child mortality,
innovations and transformation in agricultural technology and rural develop-
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ment would ultimately lead the country towards the path of,modernisation.
This would ultimately change the attitude of the people t.owar~sthe small
f: il norm. It is expected that with the improvements in SoclO-econ~c
am ~. . larl of the rural population in the field of education,conditlons particu y f d

. . . f t and child mortality and status 0 women, an
health, nutritlon, in an .' the country will
with effective implementation, of a population policy, .
be able to achieve a balance between population, resources and SOCIO-

economic development. How much time this would take depen~ upon the
sacrifices the resent generation is prepared to make in order t~ givea be~er
future' to our ~hildren; otherwise the invisiblethreat of population exploSlon
would continue to persist on our heads in the years to come.
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INTRODUCTION

Much of the conventional thinking on conservation has been concerned
with the environment and its long-term management. These concerns were
also the primary focus of attention in the IUCN's initial recommendanonsf ,
for a National Conservation Strategy (NCS) for Pakistan. As a strategy for the
conservation and sustainable use of natural resources, these recommendations
are perhaps unexceptionable. Nevertheless, the objectives and priorities of the
NCS and other similar efforts in Pakistan give considerable conceptual and
strategic preference to ecological processes. The present note argues that the
management of ecological processes will remain inadequate with respect to
socially desirable outcomes unless current conservation thinking comes to
terms with:

(a) the management of institutional processes; and
(b) the particular livelihood needs, especially' of the poorest segments

of society.

In a recent paper on sustainable livelihoods, Robert Chambers has made
a forceful case for a synthesis of productivity-oriented development thinking
with conservation-oriented environment thinking~ From the institutional
perspective, Chris Gibbs and Dan Bromley have recently written: "Acknow-
ledging institutional arrangements which are responsive to local conditions

.~

and are locally managed implies a willingness to accept that ecosystem and
social system variation should be reflected in policy and administration. This
in turn may imply an acceptance of participatory approaches to resource
management and more decentralized administration .... (R) eversaIs of this
kind may be necessary if the potential of rural people as resource conser-
vationists is to be realized,,3.

The present note departs from earlier thinking in two small.ways :

(a) It outlines policy for an enabling environment, in which the need
to organise poor rural and urban communities so as to improve the
productivity, equitability and sustainability of all development work is
considered paramount; and

(b) it calls for analytical and planning approaches that focus, in the first
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instance, on entire livelihood st
sy ems, rather than on narrower sets

of human activity.

In the, first section, the need for an enabling environment is bro t
out as, a policy response to the inadequacy of public sector managerial:d
fina~clal resourc~ for social sector development. In Section II, the note
~utlralmesthe specific community organisation approaches of the Aga Khan

u Support Programme (AKRSP) , d Karachi "
(OPP). an rachi s Orang! Pilot Project

ith The:Ud section presents an overview of selected livelihood systems
~ ,spec reference to linkages between health and education and th '
hvelihood system and indicates sustainability h' d Ian" e

1 " researc an p rung can take
pace in mtegrated framework that is appreciative of the livelihood needs of
sma~l farmers. The fourth section ends the paper with a brief set f
elusions on the policy requirements of sustainable development. 0 con-

GOVERNMENT AND 1HE ENABLING ENVIRONMENT
FOR 1HE SOCIAL SECTOR.

d ~th:gh the tenor of government policy statements on health and
e uca on, s changed substantially in the last twenty years, the uantum
and effectiveness of public sector outlays in health and educati q ,
in d t ' Ion remams

a equa e to achieve the lofty requirements of these sectors, Whereas twenty
years ago the government, like Macaulay in 1835 lzned
i ibili f > was resigne to the
,~~~:: r ty :l~ducating the mass of the people, today universal literacy and

,or are at least stated policy objectives. Nevertheless
populatIOn approaches 160 million by the year 2000 addin lbl ' as
milli le ' g POSSI y 28
co on ~:op to over-crowded cities and 32 million to scattered rural

mmumtI~s (Table 1), the government's commitment, imagination and
:::to;ces will be sev~rely tested. If the next few years are as disquieting as the

, ,w ye~rs, and if the government's response to the demands of def
admmlstration and other h' ense I
an ' c arges continues to take precedence over health
d d e~ucatI~n (see, expenditure patterns in Table 2), then health and

e ucanon will continue to be inaccessible to the mass of the poor Th
challenges become even more formidabjs if viewed from th al . ,e
pheral d' t ' f ' e rur or pen-
, ,IS nets 0 Pakistan (see, as an example, Table 3 for Gilgit) And th .
ImmenSIty of national endeavour required to achieve nation-wide ~bjective:
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becomes clearer if Pakistan's health and educational indicators are examined
closely, particularly in relation to the achievements of other similarly-
endowed countries (Tables 4 arid 5),

Although the need for greater government expenditure on health and
education is often identified as the major solution to health and education
problems, it would 'be unrealistic to expect a breakthrough in government
budgetting of the magnitude required to achieve a breakthrough in health and
education. Whether it is constrained by public revenues or its own political
will, the government must, in the final analysis, recognise its limitations and
actively induct complementary resources from all possible sources. The
concerned citizen, too, whether an academic, an administrator or an unsung
consumer of services, must understand and participate in this mobilisation of
national resources. Instead of arguing that it is the government's obliga-
tion to pay for health and education, the present note takes the view that the
government can and should create an enabling environment in which health
and education become universally available. The government, in other words, .
accepts partners-in-development. The foremost among these partners should
be the community of fanners or city-dwellers who are the government's
clients. This community has the potential, when organised appropriately, to
perform outreach functions for development agencies by planning, imple-
menting and maintaining community-based projects at a much lower cost
than that of the government, and much more quickly and permanently.

The private sector is the second potential partner-in-development.
In order to reach all segments of society, the government has to delineate the
appropriate boundaries of action for itself and the private sector. So far, the
government's meagre resources for health and education have been concen-
trated in the cities rather than the countryside and, within cities, in well-to-do
areas rather than slums. Nationally, the government has expended dis-
proportionately large amounts on higher education rather than mass literacy
and primary schooling, and on tertiary medical institutions rather than
primary health care. Public sector outlays cannot keep up with the growing
demands of all levels of health and education, nor with the rising frustrations
of all segments of society: government activity must be targetted at well-
chosen objectives, and the private sector must be encouraged to take up its
complementary assignments.To begin with, the government needs to focus
its resources, almost exclusively, on society's most disadvantaged groups; the
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relatively better-off groups should be serviced by the private sector. So far,
successivegovernments have paid disproportionate attention to the influential
upper class and the vocal middle class. This is not a sustainable approach:
impoverished tenants can be just as influential, and frustrated slum-dwellers
just as vocal as any other segment of society. In the enabling environment
the private sector would cater to the better-off in society, while government
would invest its resources. in the organisation and development of the most
disadvantagedgroups.

The third component of the enabling environment for health and
~duca~on is philanthropy, though it is hardly ever considered seriously
~ Pakistan. Many of the most distinguished centres of medicine and learning
m developed countries have been gifted to society by individuals and cor-
porations acting out of altruism, self-interest or a combination of both. Such
gifts often vary with the kinds of tax incentives available from concerned
le~slatures. Government policy in Pakistan can do much more to encourage
philanthropy than it is aiming to do at present.

Com.munity organisation, the private sector and philanthropy are
three cruc~ elements of the enabling environment for better health, housing
and. education.. If the government appreciates them as such, then it needs to
devise rules and operations which would enable the three components to
mobilise and invest resources as partners-in-development. Appropriate rules
and operations can produce desirable institutions. The National Conservation
Strategy should incorporate suggestions on appropriate rules and operations
for the enabling environment, indicating how these suggestionswould lead to
better institutional processes for sustainable development. In the next section
we outline two projects, working in two dis-similarareas of Pakistan in which
institutional sustainability at the grassroots level is a fundamental prerequisite
for other development work. .

EXAMPLESOil COMMUNITYORGANIZATIONS

. Both AKR~P, whose project area extends over nearly 70,000 sq. km.
in no~ern Pakistan, and the Orangi Pilot Project of Karachi share the
perspecttve that sustainable development has to start with co itor . . . mmUDl y

gamsa~o~. ~e need for organisingpoor urban and rural communities arises
because individual citizens do not have the resources (and influence), that are
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required for investment in their future. Collectively, however, they acquire
the scale of larger clients, and this givesthem the economiesof scaleof large
producers and consumers. Both projects organise local communities around
activities that have an immediate, visible and significant impact on
community welfare.

AKRSP, working with small farmers whose per capita incomes are one
half the national level, asks an entire village to identify one such project
which can be implemented and maintained by the villagers, and which will
increase the incomes of almost all the villagers.The village'scollective choice
is invariably a village-levelProductive Physical Infrastructure (ppn project,
e.g., irrigation channel, link road, storage reservoir, etc. The villageis asked to
form a broad-based, potentially multi-purpose VillageOrganisation which will
implement the PPI project and collaborate with AKRSP in future village
development. AKRSP provides the necessary grant for the first project only,
viewing the grant as an investment in community organisation. Elaborate
terms of partnership are worked out with the VillageOrganisation, indicating
the responsibilities of both AKRSP and the villagers.The terms of partnership
emphasize three principles :

(a) The villagers must organise themselves and pool their resources to
manage their common interests collectively;

(b) They must accumulate a collective fund of capital to secure the credit
required for future investments;

(c) They must nominate, support and remunerate village-based para-
professionals whose training is sponsored by AKRSP and collaborating
agencies.

The combination of organisation, capital and skills at the-village level
provides the basis for a wide range of development work. In addition to PPI
projects, the villagersof northern Pakistan are helping identify and implement
a development package with the following elements:

(a) Collective management of human, physical and fmancial resources,
both at the villageand supra-villagelevel;

(b) Land reclamation, including PPI projects and physical and agricultural
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village development extending, in the future, to watersheds, and
agropolitan districts;

(c) Improved productivity through reduction oflosses and the introduction
of improved technologies;

(d) Credit and banking in which collective village savings of over Rs. 10
million serve as collateral for a variety of production and development
loans;

(e) Commercial and industrial development, of which the first stage
involves cooperative marketing.

There is a forum, therefore, at the village level, capable of implementing
a whole variety of development work. There are Village Organisations now in
over 500 villages, and another 500-900 might be formed in the future. These
Village Organisations have the potential, if nurtured and sustained for the
next 10-15 years, of becoming an effective tier of sustainable institutions at
the village level, where none exist now. This tier of village-level development
institutions can provide the outreach so necessary for under-financed, over-
stretched development departments. .

The reason AKRSP organises farmers around income-generating
activities is its belief that sustainable community organisations for farmers
should be built around what is conventionally called the "productive sector;"
quick and significant additions to a community's incomes evoke enthusiastic
and regular participation by farmers. Once the Village Organisation is
established, however, it is possible to use the new forum to link into the
social sector effectively. Not all social sector programmes require community
participation. But when the objective is to replicate a programme regionally
or nationally and achieve mass coverage, then two aspects of the delivery
system become crucial, viz., the programme should be designed for repli-
cability, and organised community participation is needed to receive and
deliver the programme. Many of the AKRSP-sponsored Village Organisations
are at a stage of development where they can implement replicable social
sector programmes.

Unlike 'AKRSP, the Orangi Pilot Project (OPP) founded its organisa-
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tional efforts from the beginning around the social sector. Working in an
overcrowded katchi abadi of a million inhabitants, OPP discovered that the
people's greatest concern was with sanitation, drinking water, health and
education. In none of the fields were municipal and higher-level government
facilities adequate. In sanitation, the problem was particularly severe. The
entire sanitation system, from home latrines to the main drains, was missing.
OPP worked successfully on both the crucial aspects of a replicable, mass-
oriented delivery system: it undertook R&D to reduce the cost of home
latrines, ~oakpits ~d primary drains to a fraction of the contractor's cost,
and it organised and motivated lane residents to implement the sanitation
programme themselves; thus replacing the contractor, costs were reduced
greatly by appropriate instruments in both technology and institutions.

Having built the first, essential components of the sanitation system,
both OPP and the residents of Orangi came up against the next hurdle -
the construction of the main drains. Similarly, having initiated the process of
agricultural development at the village level, AKRSP now has to give serious
thought to the integrated development of valleys and watersheds. It is
possible that projects like AKRSP and OPP might be able to playa limited,
catalystic role in larger development endeavours by providing key institu-
tional and technical inputs. But they have neither the resources, nor the legal
status sometimes required to implement such programmes on their own. This
is where interaction with government is potentially most productive. The
challenge for such complementary work becomes even more formidable when
viewed in the context of goals such as universal literacy, universal immuniza-
tion, universal provision of potable water, etc; for programmes that seek to
reach the masses, mass organisation is must.

UVELllIOOD SYSTEM

Although it is no longer fashionable to speak of systems approaches
to development, the concept of agro-ecosystems (where the "eco" also
incorporates the socio-economic system) has been employed usefully by
Gordon Conway to identify research priorities and conduct rapid rural
appraisals. Figure 1 shows the system boundaries of Passu, a village of 60
households in Upper Hunza, and figure 2 shows a hierarchy, including liveli-
hood systems for village Rahimabad located near Gilgit; both figures are
from Conway2. What is clear lo us from the figures as it is to those who live
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in these villages is the fact that even the smallest villages and the poorest
villagersdepend for their livelihood on a system that stretches over thousands
of square miles and encompasses several kinds of natural phenomena and
human institutions; many of us do not appreciate this interdependence. Con-
sider, for instance, the special place of the Karakoram Highway (KKH),
and the role of education in the changes now taking place in villages like
Passu. The opening of the north via the KKH has brought greater oppor- .
tunities for off-land employment in tourism, trade, transport, construction
and the services sector. Rising incomes and time-costs for both men and
women have gradually promoted a shift from a transhumant livelihood
system into a more "settled" way of life. In the old transhurnant system,
villages depended on their nullahs for fuelwood, timber, sununer grazing for
livestock and, quite often, for barley and potatoes; all these resources were
crucial to sustain permanent livelihood in villageslocated on alluvial fans at
the base of the nullah and receiving irrigation from snow and glacial melt
from the nullah. Villagers and livestock commuted seasonally between the
villageand the various stages in the nullah.

With increasing time-costs and integration with larger and more secure
markets for goods, labour and capital, the villagersnow have partial substi-
tutes for some of the goods, as well as alternative opportunities for their
labour. The result is that the villagers are no longer as dependent on the
nulJah as they were ten years ago. This means, among other things, that some
of the resources in the nullah are being utilized at a slower rate than they
would have otherwise. Skilled and educated men, on the other hand, are now
fmding attractive.off-land employment in both the villageand elsewhere.

The development that is sponsored by AKRSPreinforces the transition
towards a village farming system and counters the trend towards out-
migration. By encouraging villagersto invest in land development for forestry,
fodder, orchards and crops within, or next to, the village, AKRSP reduces
dependence on the nullah. By providing more attractive in-villageopportu-
nities for employment, the Village Organisation discourages out-migration.
And by emphasizing perennial crops and village-basedlivestock, the AKRSP
development strategy anticipates.' the inevitable evolution of a part-time
farming system based on high value cultivation on small land-holdings.

Together with the general improvement in educational facilities, the Aga
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Khan Education Service has long been promoting female education in some
areas. Although the initial improvements in incomes and health care have
probably increased the population growth rate in the last ten years, future
declines in fertility levels will be strongly influenced by the changing status
of women. As more men take up off-land employment in the coming years,
women, who already do 80% Of the farm work in some areas, will move
increasingly into the exchange economy, (out of the household economy).
They could be, in some areas, the future farmers, with their men working
off-land; together, the household becomes a part-time farming household.
In areas where female education is relatively common, greater participation
by women and greater education will have the combined effect of reducing
the fertility rate. It is quite possible that, even now, education and economic

, activity among women have created an unmet demand for family planning
services.

Consider, finally, the rural-urban linkages of the livelihood systems
under discussion. The impact on out-migration has been described above,
but consider the impact of education on those who have already made the
move to the cities. During the 1972-81 intercensal period, many rural
communities living in mountain valleys, e.g., the Tribal Areas, experienced
a net decrease in population as villagers opted for more attractive oppor-
tunities in Pakistani and Middle Eastern cities. In Gilgit District, Hunza had
a growth rate of only 0.8%, against the district average of 4.4%. Hunzakuts,
however, have long had better skills and education than most such
communities in the Tribal Areas. It would not be surprising, therefore, if
significant differences in income, employment and other outcomes were
to be identified between Hunzakuts and Tribal Pathans living in Karachi.
Education enables the new city-dweller to adjust more quickly and
productively to urbanisation; the gains to society and the individual are
self-evident. This has an important implication for educational policy, Le.,
the education in the rural areas should be viewed, partly, as an investment
in a better future for the cities: education eases the pains of urbanisation
for both rural migrants and receiving cities. This realizaton strengthens the
case for greater attention to education in the rural areas, for it is well-
known that education makes substantial contributions to more productive
farming.

The preceding discussion of an evolving development scenario points
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to several interdependent challenges;and the AKRSP effort is placed within
larger development agenda. Research and planning can now be done with
a finer appreciation for the livelihood needs of poor farmers, and with greater
attention to local institutions and resource use. The small farmer appears
not only as a resource user living off a fragile ecosystem, but also as a
resource-conservationist and also as a producer and consumer of innumerable
goods and services. One project or development programme can .9f!~n
address only a handful of the farmer's livelihood needs. An entire liveli-
hood system, on the other hand, requires more comprehensive and integrated
agenda in order to achieve a desirable level of sustainability.

CONCLUSIONSAND RECOMMENDATIONS

The complexity of livelihood is understandable, for most practical
purposes, rural and urban communities can be organised for development
work; and the government does have potential partners-in-development.

The organisation of communites for participation in development
work is the primary pillar of what could become an enabling environment
for effective social sector development in Pakistan. Confronted with the
rising frustrations of all segments of Pakistan society, and relatively meagre
resources, the government and society have to recognize their limitations
and actively associate with the private sector, philanthropists and organised
communities in the common quest for universalheatlh and education.

Just as resource mobilization from different sources in society needs
to integrate with respect to the overall objective, so, too, does research and
planning for sustainable livelihood systems. The ability of some programmes
to succeed with one aspect of development needs to be complemented with
other effects in other fields. The balance between the livelihood needs of
poor farmers and socially desirable outcomes with respect to long-term
sustainability can be mediated through integrated responses.

The combinations of an enabling environment and close attention to
local needs has IIX>repromise than present approaches to conservation and
development. If Pakistan is to respond adequately to the challenge of the
twenty-first century, it must respond, first, with resource mobilisation
and community organisation at a national scale.
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TABLE 1

PAKISTAN,POPULATIONPROJECTIONS TO YEAR 2000*
Population (millions)

Urban Rural Total %Urban

1986 30.3 69.5 99.8 30.3

1990 36.6 77.7 114.3 32.0

1995 46.2 89.0 135.2 34.2

2000 58.3 101.9 160.2 36.4

Projection assume following growth rates :
3.45% per annum for the population as a whole.
4.81%per annum for the urban population.
2.78% per annum for the rural population.

*

TABLE 2

CENTRAL GOVERNMENTEXPENDITURES,FIVE SOUTHASIAN
COUNTRIES

1982 1981
Per cap. Expend.
Income as%of %of Central Govt. Expenditures

US$ GNP Defense Educ. Health Other

Pakistan 380 17.7 28.5 3.1 1.6 66.8

Sri Lanka 320 33.9 1.7 7.2 3.5 87.6

India 260 14.0 20.4 1.9 1.8 75.9

Nepal 170 13.4 6.5 9.7 4.1 79.7

Bangladesh 140 NA NA NA NA NA

Low-income 72.9
Countries 280 15.4 18.3 5.9 2.9

Source: World Development Report 1984
WorldBank/Oxford University Press
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TABLE 3
GILGIT - PROFILE OF A PERIPHERAL DISTRICT

POPULATION
Average household size in rural areas: 8.3

including 2.4 adult men, 2.2 adult women, 3.7 children.
Proportion of population living in urban areas: 13.3%
Proportion of men in urban population: 62%
Growth rate of urban population: 6.5%
Proportion of rural localities with

more than 2,000 people:
1,000 to 2,000 people: .
less than 1,000 people:

HOUSING TENURE & QUAliTY
Percentage living in own houses:

urban: 64%;
Persons per room:

urban: 3.3;
Piped water inside housing unit:

urban: 42%;
Piped water outside housing unit:

urban: 38%;
Electricity available for lighting:

urban: 60%; .
Wood as main cooking fuel:

urban: 84%;
Urban housing units with:

own latrine with flush:
no latrine:

EDUCATIONAL ATTAINMENT
Adult literacy ratio for

urban men: 48%
rural men: 24%

Adults with at least secondary education:
urban men: 18%
rural men: 5%

5%
16%
79%-

rural: 95%

rural: 4.3

rural; 0.6%

rural: 2.5%

rural: 8%

rural: 94%

16%
68%

urban women:
rural women:

urban women:
rural women:

17%
4%

4%
0.2%

Source: ~ilgit District, Population Census, 1981., except for household
size and composition.
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TABLE·4

INDICATORS RELATED TO HEALTH AND LIFE EXPECTANCY
FIVE SOUTH ASIAN COUNTRIES

1980 Pop. per Ufe Expectancy Infant

Physician Nurse Male Female Mortality
Per 1000

Pakistan 3,480 5,820 5\ 49 \2\

Sri Lanka 7,170 \,340 67 71 32

India 3,690 5,460 55 54 94

Nepal 30,060 33,420 46 45 145

Bangladesh 10,940 24,4.50 48 49 133

Low Income
Countries 5,771. 4,841 58 60 87

Source: World Development Report 1984
World Bank/Oxford University Press

TABLE·S
INDICATORS OF EDUCATIONAL ATTAINMENT

FIVE SOUTH ASIAN COUNTRIES
No. Enrolled as % of Age Group

Primary School Secondary Higher
Male Female School Educ.

Pakistan 78 31 17 2

Sri Lanka 106 100 SI 3

India 93 64 50 8

Nepal 126 53 21 3

Bangladesh 76 47 IS 3

Low Income
Countries 107 81 34 4

Source: World Development Report 1984
World Bank/Oxford University Press
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ABSTRACT

A personal interpretation of conservation is provided. With this view-
point, the social sectors in Pakistan are assessed.Order-of-magnitudeforecasts
are made to the year 2000 using a two level framework. At one level, urban
settlements are treated aggregativelyas a domain. Given population estimates
and urban absorption costs, it is concluded that the forthcoming urbanization
in Pakistan may lead to massive shortfalls in physical and social infra-
structure. At the second level, the paper assesses three social sectors, i.e.
education, .health and community development in both urban and rural
contexts. Cross-national comparisons show that these sectors have been
neglected in Pakistan. The current imbalance between private consumption
and public welfare is not sustainable. Desirable levels of social facilities are
set relative to a foi:ecast level of consumption in year 2000. Sharp resource
constraints preclude meeting the targets for community infrastructure and
services through conventional development. Alternative technologies as well
as new concepts of services delivery are necessary. The viable strategies must
simultaneously conserve natural and man-made capital as well as develop
human resources. Some actions are outlined which need to be placed in the
matrix of a national Perspective Plan.

PREAMBLE

The precept of 'Qanaat' is fundamental to Islam. It may be crudely
translated as moderation or self-restraint in worldly consumption. A con-
ceptual transliteration may be, 'Walk lightly on this earth.' A Hadith makes
explicit the Prophet's injunction not to make one's stomach the graveyard
of animals.

I propose the precept of "Qanaat' is the philosophical basis from which
concepts of conservation can be derived including the idea of moderation
in total human numbers, so that our existence on this earth is at harmony
with nature and other species placed herein by Allah. Equally, 'Qanaat'
implies that within human societies, the primary needs of all are met before
energy or expenditure is incurred on non-essentials.

From another important precept, 'Adal-o-Insaf (roughly, equity
and justice), one can logically derive and subsume latter day concepts such
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as egalitarianism (i.e. in case of clash between two basic needs of human
society, owing to resource constraints, preference be given to providing
the service more widely distributable), while readily conceding that the
original precept of 'Adal' has a much wider domain.

Finally, from the stress on the rights of neighbours, one may deduce
the Islamic preference for community development through local govern-
merits, as opposed to a highly hierarchical system where public welfare
services are supplied by a distant and centralized government.

To my mind therefore, all that is new in the idea of conservation
is that it has made explicit the time dimension inherent in the precepts of
moderation, equity and community obligations. The concept of conservation
has brought the possible benefits and harms to our yet unborn children into
the matrix of considerations. Operationally, this may be called judging the
sustainability of a course of action.

In man-nature interaction, sustainability is judged on the basis of
technical inputs provided by the new science of ecology, where the primi-
tives are energy, the second law of thermodynamics, evolution/adaption
and trophic structure. In man-man interaction, the technical data are
provided by the social sciences, such as economics and sociology, where
the real primitives are still unknown and surrogates such as 'value', 'money'
'labour', 'power', and 'authority', are used. Consequently judgements as to
sustainability are equally contentious.

In the area of human settlements, education, health and community
development, the latter type of interaction is predominant, and the
conservationist vision can only be one of many. Its strengths are its explicit
focus on the future, its disdain of heavy energy consuming solutions to
human problems, yet ready acceptance of other forms of technical
improvement and innovation, once their environmental implications are
clear.

EXISTING SITUA nON IN SOCIAL SECTORS.

Pakistan's population enumerated in the March, 1981 Census was
84 million, with 24 million living in 414 settlements classed as urban, and
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the balance 60 million in rural areas. The 1986 population of Pakistan is
estimated at 98 million, with approximately 31.7% urban (i.e. 31 million),
and the balance 67 million living in 65,000 rural settlements. Pakistan is
relatively more urbanised than would be predicted on the basis of worldwide
correlation between GDP/capita and percentage population urban, owing to
th~ long history of civilization, regional trade and colonial rule in South

Asia.

Provision of shelter, infrastructure and services has not kept pace

with the rapid population growth.

Shelter

i) Backlog of urban housing was estimated at about 1.4 million housing
units at the beginning of the Sixth Plan (1983). The formal sector
(private and public) production of housing and plots has been estimated
to meet only 43% of the incremental housing needs (1). Consequently
25% of urban population is living in Katchi Abadis (Squatter

,Settlements), the proportion being considerably higher in major cities
(e.g. 38% in Karachi). From 1973 to 1980 the average number of
persons per housing unit increased from 6.1 to 7.0, while densities
have increased from 2.8 to 3.2 persons per room (2, 9).

ii) In the rural areas, there is a qualitative rather than quantitative short-
fall. Room occupancy levels are higher than in urban areas. While
these may be off-set by somewhat larger room sizes (for which data is
not available) the secular increase in rural habitation densities is not
deniable (from 2.7 in 1973 to 3.6 persons per room in 1980). Only
5% of the housing units have pucca walls (baked bricks, cement mortar)
and only 1% have pucca roofs (RCC/RBC).

Water Supply and Sanitation

Large segments of the urban and rural populations do not have access
to safe drinking water. Table 1 gives the figures for urban access to basic

services.
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TABLE-1ACCESSTO SERVICESIN URBAN AREAS OF PAKISTAN(%)

Services 1973 1980 1983

Water

Inside piped water 28 38 30
Shared standpipes 20 47
Hand pumps 33
Wells 7
SurfaceWater 1

.Electricity 54 71

Latrines

With Flush 13 22
Without Flush 61 41

Sources: HED, 1973 Housing Census, 1980 Sixth FYP, 1983.

Water supply In all mai it" •• •. jor c ies 1S mterrmttant with averageavailabilit
ranging from 4 to 8 ho da . . 1 Y0" urs per y at varying pressure n.. . di I. reno 1C ow water
pressure leads to contamination, specially as sewerage disposal' . d
in most cities and towns. . 1S ma equate

The installation o.f sewagetreatment plants has lagged behind network
development. Coverage1S partial in the few cities that have treatment works
~onlY40 m~d out of 300 mgd effluents in Karachi can be treated) resulting
in substantial raw or partially treated sewage being discharged int 'd .
channels d ri Th· 0 ramage. an nvers. e plants that exist are poorly maintained and I
partially operational. . on y

~e defi~iencies in urban services described above have resulted in
:;::::antial environmental health problems. Nearly 30% of all reported urban

ses are water borne and 40% of all urban deaths are due to such diseases.

In rural areas, the situation is variable. In sweet ground water areas,
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potable water can be conveniently drawn from tubewells and handpumps.
However, great hardships are faced in areas with saline or deep ground water.
In Thar, Nara, Cholistan, southern NWFP and much of Baluchistan, villagers
have to travel many miles to obtain water from stream or pond, which is
usually contaminated. The need for sewage disposal is less acute. Use of
open fields is traditional and convenient except in the larger villages.In the
larger villages, low cost pour-flush latrines proivde an economic and
environmentany acceptable solu~on.

Urban Transport

The problems of urban transport are specially acute in the large cities,
where people cannot walk to work owing to sheer distances. Thus recent
surveys show that 87 to 92% of workers in small and intermediate towns
(upto 150,000 population) walk to work [ 7 ] , but only 10%of employees in
Karachi walk to work [ 5 ]. As urban settlements grow larger in size, the
problem can only get more acute and in more cities.

Recent additions to public transport have not been enough. For
example during the period 1976-81, growth in Karachi's public transport
fleet was approximately half that of city population growth. In addition, the
quality of bus service is aggravatedby increasingtraffic congestion causedby
rapid increase in the number of private vehicles,which are inefficient in terms
of road space occupied, as well as energy consumed per passenger-kilometre.
Rapid growth in private vehicles is not sustainable in the future owing to
income and urban space limitations as well as atmospheric pollution.

Education

Relative to its GNP/capita, Pakistan has a poor record on quantitative
indices pertaining to overall literacy and participation in the education
system, as apparent from Table 2, comparing performance with other low

income countries.
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TABLE·2 COMPARATIVE EDUCATIONAL PERFORMANCE

GNP Participation Rates %
Capita Primary Schools Secondary Higher

Country 1982 Total Male Female Schools Education
1960 1981 1960 1981- 1960 1981 1960 1981 1960 1981

Bangladesh 140 47 62 66 76 26 47 8 15 1 3
Nepal 170 10 91 19 126 1 53 6 21 1 3
Bunna 190 S6 84 61 87 S2 81 10 20 1 4
Zaire 190 60 90 88 104 32 7S 3 23 1
India 260 61 79 80 93 40 64 20 30. 3. 8
China 310 109 118 130 106 21 44 1
Pa1cistan 380 30 S6 46 78 13 31 11 17 1 2
Kenya 390 47 109 64 114 30 101 2 19 1

Note: Participation rates may exceed 100% because some pupils are below or above
official primary school age.

Source: WorldDevelopmentReport, lBRD, 1984.

In addition to poor comparison with similar income/regional countries,
the participation rates vary markedly between urban and rural areas. Female
participation in primary education in rural areas is as low as 21 %. Since
female education is closely correlated with reduction in the number of
unwanted pregnancies, it may be deduced that our neglect of female
education blights any prospects of early reduction in aggregate population
growth rate.
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Heahh

Table 3 gives the basic health statistics for the country in relation to the

average for middle income economies.

TABLE.3 - HEALTH STATISTICS

Middle
Income

Economies

1963 1978 1983' 1977

Pakistan

Life Expectancy at
47 54 55 61

birth (years) ·M
F 45 53 54

Infant Mortality rate (per 1000 140 105 90 60

(aged 0·1) live births)

Child death rate (per 1000) 12 10 5

(aged 1-4)

Source: 6th FYP.

It shows that while in terms of GDP/capita we may be close to break-
through into the category of middle income countries, we are very far from
the equivalent target in terms of health security.

In fact in recent years, the achievement of planned targets has suffered
a massive shortfall. Table 4 shows the shortfall during the 5th Five Year Plan.
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TABLE-4 - ACIDEVEMENTOF HEALTH PLAN TARGETS
DURING 5TH FIVE YEAR PLAN

Physical Facilities Percentage
Achievement

(i) BasicHealth Units/Dispensaries!MCHCentres
(ll) Rural Health Centres

Qii) Hospital Beds

Health Manpower

(i) Doctor/Dental Surgeons
(ll) Nurses

(iM} - Paramedics
(iv) Community Health Workers/Dais.

35.2
·33.0
20.0'

75.5
88.9
54.5
17.9 .

Source: 6th FYP.

The imbalance between production of physical facilities and paramedics
on the one hand and relatively higher output of doctors on the other has
created a temporary surplus of the latter which should not be allowed to
obscure the intrinsic deficiency specially in the rural areas and small towns.

lhese structural deficienciesare brought out in Table 5.

TABLE-5 - HEALTH RELATED PROVISIONS
Pakistan U.K. U.S.A.

1980. 1983 1960 1980 1909 1980
Hospital Beds/lOOOpersons 0.56 7.14

Persons/Doctor 3480
4.5 10.76

650 520

Source : NRMPIS, 1986; WDR, 1984.

Th -. us it would be seen that even as far back as 1909, the USA had
8 times t~e ~er. capita provision of hospital beds than in Pakistan today,
~d that intrinsic deficiency of doctors will prevail in Pakistan for a long
time to come. .
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Community Development

It is hard to get performance statistics on community development,
while a simple enumeration of the growth in number of community
orientated NGOsetc. could be quite misleading.The qualitative impression of
community develop~ent in:Pakistan is of opposing trends.

On the positive side, the system of Local Government has been revived
after prolonged hiatus in 1978. Under representative local governments,
revenue collection has increased, in some cases by as much as 250%. Many
District Councils have actively taken up rural roads programmes, where in
terms of kilometerage, the performance is impressive. The quality of road
surface is' about the same as efforts of the nation-building departments,
though it is said that contractor pilferage is substantially smaller. In urban
areas, the revival of Local Governments has so far had less visible effect,
because most of their functions have been pre-empted by various bureau-
cratic development authorities. Nevertheless, Municipal Corporations/
Committees and Town Committees are making their voices felt in favour of
small and locally relevant projects in lower income communities and this
can be claimed as a positive development.

On the negative side, there is virtually complete collapse of the Co-
operative Movement in the rural areas. The institution inherited from colonial
days has withered away and not been successfully replaced by any 'village-
aid' or 'rural works' programme, despite lavish lip service and creation of
show-piece Marakiz, under this or that highly titled and touted project. This
is not to say that the programmes were misdesigned. The same programmes
have been successful in areas now not in Pakistan and in other Third World
countries.

The basic truth is that communities in Pakistan are not organised along
territorial lines, but along clan or biradari lines. Past efforts at community
development of a villagearea or urban ward have stumbled against this hard
rock. Only now I think have community programme designers learnt the trick
of coopting the vertical social organization into the territorial framework (i.e.
Ismailis in Gilgit).
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EXTRAPOLATINGPRESENT TRENDS ANDPROCESSES

. Simple ~xtrapolation of recent trends, as any physicist or engineer
will tell you, ISvery hazardous and an explanation is only scientific when the
underlying processes have been explicated. Unfortunately social scientists
rarely have the. comfort of full explanation, but I shall endeavour to highlight
the processes Involved in population growth and urbanization as far as
possible, so that real policy choices emerge.

Population Growth

Continuation of the present 3%annual growth will giveus a population
of 147 million by year 2000. But the 3% figure has no magic. It could be
more or less.

At P~ AC,we have generated three alternative forecasts, based on the
cohort -survival model, which is essentially a Markov chain simulation of
the real determinants of population growth i.e. births and deaths, using the
1981 census age-sex structure and the 1976 PGS age-specific fertility and
mortality rates.

If there is no change in fertility and mortality rates or mutually
compensatory changes, then year 2000 population will be 147.7 million.

If CFR declines from current 41/1000 tp 30.3/1000 by 1988 ._
I. . ,pop,.
ation Implied is 133.9 million.

. ~f, as most realistically, fertility decline OCcursonly after significant
fall In infant morality, the resultant population will be 143 million.

.The figure of 160 million in the IUCNbackground paper is unlikely,
even In the worst case of substantial under-enumeration in the 1981 Ce~sus
~ubstant~alre~urn~f Middle East rnigrees,and intergration of Afghan refugee~
Into Pakistani SOCIety.Under these assumptions, year 2000 population could
be 150-152 million [1J .

. For the balance of working in this paper, I will use the figure of 143
million.
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Urbanization

If urbanization proceeds at the rates recently recorded (from 4.3% to
4.7%), urban population in year 2000 shall range between 52.7 and 56.7
million.

There is a close correlation world-wide between GDP/capita and
urbanization. If Pakistan follows international trends, its urban population
will be between 52.7 and 58.1 million in year 2000. Attempts to achieve
high GDP growth are irIevitablylinked with rapid urbanization.

However, both the above are statistical and therefore weak approaches.
Better projections can be made after appreciating the underlying processes.
Urbanization is fuelled by native natural irIcrease and rural to urban migra-
tion. The latter is the crucial variable amenable to policy choice.

Unfortunately, present agriculture policy is leading to large rural
exodus. Each large sized tractor (above 35 h.p.) displaces a net of 5 persons
from the rural sector accordirIg to field studies [6J. If the present pace of
tractorization continues, and there are no changes at the irItensive and
extensive margins of cultivation or cropping patterns, the sustainable rural
population would be less than at present, resulting in an unmentionable urban
population estimate. Fortunately, programmes are underway to reclaim 21.8
million acres of waterlogged and saline land, add 6 million acres to new canal
command, and though these imply 13% annual increase in irrigation sector
budget upto 1990, will cost a handsome 157 billion rupees, they will result in
absorbing an additional 19 million people in the rural areas. Furthermore,
increased crop productivity associated with higher labour intensity (from 24
to 34 man-days per acre) will absorb 6 million people on-farm. These two
changes, added to halving the 'current pace of tractorization, and growth in
ancillary off-farm activity can help absorb 85 million people in the rural areas
by year 2000.

By logical deduction, the residual urban population would be 58
million. But the assumptions must be noted. The figure could be much
higher without heavy labour intensive investments in the rural sector and
halving the current pace of large sized tractorization. Further work in this
paper has been based on the assumption of an urban population of 58 million
in year 2000.
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The forthcoming urbanization will result in the spontaneous mush-
rooming of many new cross-road urbanisms. On the basis of the allometric
properties of the rank size rule, we anticipate 300 new urban settlements
raising total cities and towns to around 700 by year 2000. However, in terms
of population absorption the new settlements could at best absorb less than
10% of urban population increase, The balance would have to be absorbed in
cities and towns existing today.

The distribution of population increase is partly a function of policy
choice. The nation could adopt laissez faire or interventionist attitudes.
In case a no-change policy is adopted, Karachi will be 13 to 16 million by
year 2000, Lahore 6 million, Faisalabad 3 million, while Gujranwala would
also be 2 million plus.

Interventionist policies could either be decentralisation or a distri-
bution .which attempts to maximize growth of GDP by channellizing
migration into cities with high productivity per capita.

At PEPAC, we have generated five alternate human settlements
scenarios based on productivity differentials and costs of urban population
absorption in each of the 293 settlements larger than 10,000 size in 1981.
Two important results are :

(i) Costs of population absorption in urban areas are typically six times the
cost of rural population absorption at current infrastructure standards.
Even if reduced standards are implemented in urban areas, costs would
remain 3.7 times higher because of the greater basic need for
infrastructure, such as road access to houses, piped water supply and
sewagedisposal.

Consequently, with more than 60% of population growth destined for
urban areas, a severe resource crunch is inevitable. Even with an opti-
mistic 6.9% annual growth in GDP and investment, resources will be

. one-third of requirements at current standards and less than one-half
at reduced standards.

(ii) There is an acute trade-off between the decentralization and low cost
scenarios on the one hand and the productivity maximizing scenarios.
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Decentralisation would require a national investment 20% less than in
the high productivity scenario, but would simultaneously entail 20%
less growth in GDP.

Fortunately, the high cost metropolitan cities are not the only places
with high urban efficiency. Some selected medium sized cities and towns
also display a remarkable production efficiency with far less population
absorption costs. The National Human Settlements Strategy therefore,
suggestsc<Ulcentrationof investment in these selected medium sized cities.

However, even a strategy concentrating on selected medium sized
cities will not eliminate the overall resource crunch as a consequence of
which population in unserviced Katchi Abadis and slums is expected to
continue to increase, both in absolute numbers and percentage terms.

The most optimistic projection suggests that by year 2000 about 45%
of the urban population will be residing in unserviced localities. This
percentage could be as large as 60%. The absolute numbers of people in
unserviced urban sectors would continue to increase well into the first two
decades of the next century before a reduced population growth rate and
increased resources make it possible to provide for their basic needs.

Trends in Education

Between 1978-83, participation in primary schooling actually
declined from 54%to 50%.

However, a massive effort is now envisagedto rectify this deficiency.
The 6th FYP' envisages.75%participation in primary schools by 1988, while
the Prime Minister's Five-Point Programme envisagesuniversal education by
1990. Since similar leaps in enrolment have been achieved by neighbouring
countries, (e.g. Nepal), targets are not inherently implausible. However, their
implications, specially teacher training programmes and infrastructure
requirements need to be worked out, in addition to aggregate costs.

It may be noted that as a result of population increase, the 5 to 9 age
cohort will increase from 14.2 million in 1983 to 20 million in 2000. Thus,
from the present 7 million children in the primary school system, near
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universal primary education implies 15.6 million by 1990 and 20 million
primary school students by 2000.

Given constraints of infrastructure and teachers, one important
implication of this trebling of targetted children, is the necessary emergence
of Five-Section Primary Schools in urban areas with an average enrolment of
1250 students. Such schools need to be sited on 2.5 acre lots. Evidence of
work on this implication is not yet evident from official documents. On the
other hand, in rural areas, the opening of Mosque Schools is a step in the
right direction which may allow meeting the targets.

Trends in Health Sector

The population in high health-risk age groups i.e. children under 5
and women between 15-44 will increase sharply upto year 2000. Children
under 5 will increase from 14.0 million (1983) to 21.6 million while women
in the high health-risk age group will increase from 16.7 million (1983) to
31.7 million. The predicted doubling of women in high health-risk age group,
(proportionately more than the increase in total population), is a result of
age-structure dynamics. Consequently, even maintaining the current level of
health facilities will put considerable strain upon resources.

The Sixth Plan envisages one bed per 1,585 persons by 1988. Simply
maintaining this ratio by 2000 for 143 million people implies 90,000 beds
as compared to 51,400 beds in 1983. Current standards imply 49,000 doctors
in year 2000 from 20,000 in 1983, whilethe number of paramedics would
need to be trebled to more than 100,000 from the current strength of
37,000. The Sixth Plan envisages trebling the number of traditional birth
attendants from 15,000 to 45,000 so as to have one per village, but the
number of independent rural settlements already exceeds 65,000 and the
number must inevitably increase further.

In view of above, hard choices must be made between capital intensive
hospital oriented, curative cover and health-security oriented around outdoor
treatment, preventive medicine, community hygiene and low cost medical
training programmes.
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Current Trends in Water Supply and Sanitation

Recent trends in the provision of potable piped water supply to the
urban population are encouraging, but the reverse is the case in effluent
disposal, where per capita slippage is suspected [1].

Electricity Distribution

Until recently, the best trends in provision of urban services were
undoubtedly set up in the field of electricity distribution which was
pointed out by IBRD experts as one of the benefits of full cost recovery
from consumers. However, now generation constraints have resulted in
prolonged load shedding in November-December and March-May periods.

The capital programme of WAPDA upto 2000 entails an expenditure
of Rs. 585 billion to generate the restrained demand forecast of 13,300 MW.
Generation will cost Rs. 441 billion and secondary transmission Rs. 144
billion in 1982 prices, whereas the total public sector resource pool
(1983 - 20(0) is not likely to exceed Rs. 860 billion assuming 6.9 percent
annual growth in GDP and investment [4]. Thus if WAPDNs capital intensive
programme proceeds, it will require 68% of the public sector resource pool as
against a current allocation of 23% [8] . It appears that WAPDA's programme
based on large dams and thermal stations is not tenable on grounds of
resource constraints.

lHE DESIRABLE FUTURE, 2000

The year 2000 is now very close, only 14 years away. Many desirable
social changes cannot be fully implemented in this short time, while others
even if commenced straight away will yield desirable results only well into
the next century. Effect of fertility reduction on total population growth is
one such conspicuous area, where results will be slow because of the internal
dynamics of the age structure. In such cases, desire has to be moderated by
reality.

In -other areas, strong and radical policy changes can bring about
surprisingly rapid transformation. This section will focus on the latter
possibilities.
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To my mind, the desirable future hasthe following elements :-

(i) A 'more productive, but labour intensive agriculture sector supported
by transformation of landless labour and off-farm craft workers into
contract labour and suppliers of modern servicesin their own speciality
or its replacement, thus ensuring maximum rural labour absorption.

(ii) Two huge, but highly decentralised labour intensive"programmes of
water channel straightening and lining, andfarm-to-market roads
construction, supporting 1.56 million and 1.16 million labourers and
their dependents respectively.

(ill) Since resources do not permit provision of services to 58 million
urbanites at current standards, the design of new urban mohallahs
based on the principles of pedestrian access and localised effluent
disposal within jiqhall;. based on the aqva-privy/septic tank. Any other
approach will increase the already massivedisparities.

(iv) It costs Rs. 437,000 to create a job in the large scale manufacturing
sector, but only Rs. 27,000/- to create a job in small scale manufac-
turing sector and construction. The large scale sector in Pakistan is
mainly of the fabricating operations type, produces consumergoods,
relies on imported raw materials (except the textile sub-sector) and is
heavily concentrated in Karachi.

Owing to aggregate resource constraints, in face of the need to create
9 million new jobs in the urban areas, (between 1983-2000) even at
current low participation rates, it makes good sense to concentrate on
small scale industrialization, which is export oriented and locationally
dispersed in small and intermediate sized towns.

The desirable future therefore entails a flowering of the Gujranwalas
and the Daskasthroughout the country.

(v) We are down to our last 17 years of proven natural gas reserves at
current rates of growth in exploitation. Natural gas is a capital resource
which should be conserved, but the conventional national accounting
treats its consumption like an income. The desirable future, in my
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mind, limits the use of this capital asset to the sub-sector with
highest value added i.e. chemicals. Therefore, fuel for cooking
operations should shift to renewal sources such as solar energy and
bio-gasplants based on human and animal excreta.

Timber is a renewal resource, but currently exploited beyond repro-
duction capacity. The sustainable future must both increase timber
reproduction and cut down consumption levels to that required for
the highest value-addinguses.

(vi) By year 2000, Pakistan shall be a middle income country, with GDP/
capital of US$ 700 (1984 prices). Current standards in education
and health sectors in countries with this level of development are as
follows:

TABLE - 6. AverageHealth & Education Standards
in Middle Income Countries (1982)

Health

Population per
Doctor Nursing-Person

Daily Calorie
Supply per capita

1000 28162000

Education

Participation Rates (%)

Primary Schools Secondary
Total Male Female

Higher Education

107 101104 51 14

The desirable year 2000 with the above standards entails 3 times as
many doctors and 4 to 4.5 times as many nursing persons (paramedics
and dais) as in 1983. A 4.3 percent annual growth in food supply is
implied. Similarly, it entails primary school places for 20 mill-loon
children (a 3-fold increase) and secondary school-places for 9 million
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children (a S-fold increase). I am not sure we need the 7-fold increase
implied in higher education, if it continues to be heavily focussed on
generalist education. The focus needs to be shifted to technical training.
This implies atleast a IS-fold increase in the number of polytechnics
and technical training institutes. Such increase in turn implies
immediate focus on the production of teaching staff in the concerned
trades and techniques.

(vii) The desirable future 2000 of course entails universal availability of
potable water. The critical questions are acceptable water quality
and distribution standards. I submit that for urban areas one standpost
for ten houses is quite acceptable in terms of water collection time. In
some rural areas, where even today people have to walk long distances
for water, substantial improvements in coverage and quality are
essential. For this purpose, low cost water purification methods, (e.g.
activated charcoal pitchers), should be introduced and disseminated at
the earliest, in surface water source areas.

(viii) The desirable future must entail a fully functioning Local Government
System supported by non-government cooperatives and community
development organisations. Local Governments should be capable of
providing primary education, farm to market roads in rural areas and
primary as well as secondary education in urban areas. NGOs should
be capable of widely distributing knowledge of personal and
community hygiene. Cooperatives should be able to provide inputs,
marketing and storage facilities for most agricultural products in
atleast SO% of the geographical area of the 3 major agro-climatic
zones, and to SO%of the agricultural population in the balance seven
zones.

(ix) In my opinion, the desirable future Pakistan, 2000 does not entail
any increase in the present number of private automobiles. To the
contrary, the public transport system must be enabled to take up the
entire additional travel demand in urban and rural areas. If any slack
persists, it should be met by motor cycles and scooters rather. than
cars.
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CONSTRAINTS AND OBSTACLES TO
ACHIEVING DESIRABLE FUTURE

The constraints and obstacles to acheiving the desirable future are

as follows:
(i) Reduction in fertility rate is constrained by lack of female education

and the obscurantist attitude of illiterate Maulvis.

(ii) Enhancing rural labour absorption capacity is constrained by the
skewed land holdings, with a few landlords commanding a dis-
proportionate share of cultivated land and the increasing number of
land holdings below subsistence level owing to fragmentation under
laws of inheritance. Small holdings have resulted in mismatch in the
labour supply and demand with shortages of labour at peak sowingand
harvesting seasons and massive under-employment during balance
year. Multi~ropping with shorter sowing and harvesting times as well
as peak season labour shortages, have resulted in rapid introduction of
tractors. The country opted for large sized tractors in the mid 60s.
Large tractor lobby is now well entrenched. The implications of rural
labour exodus are not properly understood.

(iii) Regulations and bureaucractic control are the main reasons for location
of industry in and near the major metropolitan cities. Lack of credit
and technical training are the main obstacles slowing the growth of
small scale industry. The administrative structure of nationalised banks
is the main reason for non-availability of credit to small scale

enterpreneurs.

The importation of inappropriate town planning standards are a major
cause for backlog in delivery of urban shelter. A skewed income distri-
bution and the demonstration effect of the wealthy using fossil fuels
is the reason for non-introduction of low cost renewable energy options
for cooking and other common energy requirements.

(iv)

(v) The current policy for subsidizing education and health sectors have
resulted in poor quality of services delivered to the common citizen.
In addition, the policy is not financially tenable. For example, 20
million primary and 9 million secondary school places imply an annual
(development and non~development) expenditure of Rs. 30 billion

in 1986 prices.
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(vi) Reorientation of health and education policies is hampered by current
income distribution and 'streaming' of community resources for the
exclusivebenefit of the powerful. This trend has been further aggravated
by opening up of private schools and hospitals. Unless measures are
taken to change the basic distribution of income and welfare, the
proposed measures for reorientation of health and education
programmes do not stand much chance of success.

(vii) The functioning Local Government System is an unintended blessing
of Martial Law. In Pakistan, political governments at Federal-cum-
Provincial levels and Local Government have never been easy partners.
With the revival of democractic government, lessons of history should
be learnt and extra care taken to ensure the continued viability of local
governments, because three legsare more stable than two.

(viii) Disproportionate growth of private automobiles is a function of skewed
income distribution and international demonstration effect. It would
be difficult to control further diffusionin the context of relatively
high private consumption and poor support for public welfare measures.

WAYS AND MEANS TO DEAL WITH
CONSTRAINTS AND OBSTACLES

In my opinion the following measures are pre-requisite to overcoming
the constraints and obstacles to a desirable future :

(i) Education of the political and economic elites that the present
imbalance in distribution of wealth and income is not sustainable.

(ii) Political education that "streaming" of community resources and their
co-option by the powerful is a dysfunctional use of resource.
"Streaming" can only be partial, and even the rich agd powerful cannot
escape the effects of decay and deterioration in, for example, education,
garbage collection services,and road surfaces.

(ill) Increasing the savingsrates which are abysmally low. Domestic savings
are only 4%, making the country abnormally reliant on remittartces
and foreign aid, both of which could dry up.

(iv) Avoiding distortion in national economic priorities caused by foreign
aid, through increasing self reliance.
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the priority of services with emphasis on those most necessary for
human survival, most feasible for widespread diffusion, least pre-
emptable by elites is necessary. This implies designing many urban
areas with pedestrian access and within site sewagedisposal.

5. Innovative technologies with a shift in the pattern of energy
generation from non-renewable fossil sources to renewable and re-
cycled materials, are required to be introduced immediately, so that
they come into full and widespread operational deployment by the
early part of the next century. Current skewed patterns of energy
consumption are also not commensurate either with energy source
limitations or a stable and functioning democracy in Pakistan. Use
of solar cookers and bio-gas plants based on animal excretra in rural
areas and human excretra in urban areas must be explored. Alternatives
to air-conditioners have to be explored.

6. A general re-orientation of policies in health, education and community
development sectors is needed. By 2000, attaining near universal
primary school participation and a shift towards technology
oriented intermediate education, is essential. By the same year,
preventive health cover and availability of potable water should be
universal even if it means delays in capital intensive curative hospital
care programme. In view of the massive resource constraints, a fully
functional Local Government System based on community parti-
cipation and utilizing community resources, also sirnultaneusly offers
the management option most compatible with conservation.

7. Widespread use of the private automobile will not be possible in
Pakistan 2000, while its continued elitist use is not compatible with
the country envisagedas a functioning democracy of 143 million people
at US$ 700 GDP/capita (even if the motor car becomes highly fuel
efficient) owing to limited urban infrastructure and space. Emphasis
on alternate mass transport systems is essential.
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Towards a National Conservation Strategy for Pakistan

These proceedings provide an overview of the environmental issues
facing Pak:i~tan.Problems and prospects upto the year 2000 in specific
sectors (agriculture, irrigation, livestock, forestry, fisheries, wildlife,
minerals and energy, industry and the social sectors), are interwoven
with papers addressing constraints owing to inactive legislation,
inadequate machinery for water pollution control, rapid population
growth and urbanization, and lack of support for community
development. It is intended as a base for evolution of consensus on a
National Conservation Strategy. As such, it will interest administrators,
planners, livingresource conservationists as well as the general reader.
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