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We in Africa are gradually coming around to

appreciate that the protection of our continent's
environment should be a priority.

Development and environment are two sides of the
same coin. Sustained development — whether it is
based on industry or agriculture — is impossible
unless it is also based on the sound management and
efficient use of the resources of the environment.

.. .We should recognise the need for good
management and rational use of our human and
natural resources to ensure sustainable development.
We must take a hard look at examples of
mismanagement of resources, such as destruction of
vegetative cover by bush fires, the deliberate cutting
of trees and shrubs, deforestation unmatched by
reforestation, inadequate protection of wildlife,
widespread poaching and pollution of ground water.

If unsound development is a major cause of
environmental problems, then surely it follows that
development itself must be analysed in order to
determine ways and means of preventing its negative
effects.

.. .It is the duty of every government to tackle
environmental problems. We must zealously work to
develop and improve the lot of the people, taking
precautions to adopt sound methods in order not to
over-exploit, misuse or abuse the natural resource
base.

. . .The future of our continent and its peoples
depends on how well the present generation
preserves Africa's resources.
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Wild foods such as these chanterel/e mushrooms

(Cantharellus spp.) form important dietary supplements.

Some roots and fruits are particularly valuable in times of

crop failure. Other plants, such as wild millets, may be

useful for commercial plant breeding and action should be

taken to conserve them.

Credit: Ronald Watts
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SUMMARY

WHY ZAMBIA NEEDS A
NATIONAL CONSERVATION STRATEGY

Zambia's reliance on copper constitutes one of the
highest levels of dependence of any country on any
one commodity. This has become a severe constraint
to development. Recognising this fact, the Govern-
ment has changed the emphasis in development
from mining to agriculture. There are two important
consequences of this. One, agriculture is not yet
highly developed and so virgin lands will have to be
opened up and current farming land intensified;
hence we need to know what those lands are capable
of producing. Two, the natural resources upon
which agriculture depends are renewable if con-
served and destructible if not; hence we need to
define ways of ensuring this renewability in order to
sustain our agricultural development.

In the same way, the sustainable development of
other sectors of our economy is dependent upon the
proper nurturing of natural resources — for exam-
ple soils, forests, water, fisheries, wildlife and live-
stock. This is the role of conservation — the wise
management of natural resources, so that they pro-
duce sustainable benefits indefinitely. Conservation
is a widely known practice in the wildlife sector —
one is aware of anti-poaching activities for instance.
But it can also be practised in forestry — for
example, watershed management and sustainable
yield control, industry — energy management and
pollution control, fisheries — practices to maintain
adequate breeding populations, towns — economy
in land use, designing buildings for economical use
of energy and materials, and flexibility of purpose
and long life, power — substituting fossil fuels,
which pollute and demand foreign exchange, with
renewable forms such as hydroelectric power and

solar energy.

Clearly, the future development of every country is
intimately bound up with the manner in which
natural resources are husbanded. Correct husbandry,
through conservation, can not only make it possible
to use our natural resources positively, but also to
avoid catastrophic environmental problems — of the
sort now suffered by many countries. There have
been a number of conservation successes in Zambia
which we can build upon, and yet natural resources
are already being impaired or destroyed, both as a
result of ill-planned development activities which do
not include conservation, and as a result of other
uncontrolled and more insidious pressures on our
natural resources, which arise largely from localised
population increases.

Deforestation (caused by land clearance for commer-
cial agriculture and Chitemene, overcutting fuel-
wood, overgrazing and burning) leads to a whole
cycle of environmental problems: it causes soil ero-

sion, which results in a loss of fertility, sedimen-
tation of dams and rivers, flooding and drought, as
well as problems caused directly by a lack of trees
— such as an increase in people's financial outlay as
the price of fuelwood and charcoal rises, or else
malnutrition from uncooked food.

Soil erosion is becoming widespread throughout
Zambia. It is caused by inappropriate practices on
arable land, as well as by overgrazing, poorly con-
structed roads, badly controlled burning practices
etc. The problem is exacerbated by the high natural
erodibility of many of Zambia's soils. Millions of
tonnes of topsoil are lost needlessly each year from
Zambia's arable land. In addition the soil frequently
becomes infertile through poor farm management.

The degradation of traditional pastures is caused
mainly by a lack of cattle management. The
numbers of cattle on available pasture are too high,
because the cattle are unproductive and hence
unmarketable; this leads to soil erosion and a reduc-
tion in the proportion of palatable grazing. The net
effect of this is to decrease the productivity of the
cattle even further and so to compound the
problem.

Pollution, whilst not yet widespread throughout
Zambia, is nonetheless serious in certain localities.
The causes are various: soil and water pollution
from agricultural and tsetse control pesticides (most
chemicals used in Zambia are inherently dangerous,
and their use is poorly controlled); water and air
pollution from the mines and factories. This pollu-
tion leads to health problems for people as well as
for livestock, and a reduction in the productive
capacity of land.

Poaching, of ivory and rhino horn in particular, is
losing the country millions of kwacha every year, as
well as contributing to massive decreases in wildlife
populations.

Many other problems are increasing: land sterilisa-
tion under mining dumps and inappropriate urban
development; the reduction of wildlife habitats;
overfishing; the reduction of genetic diversity.

In light of the need to develop the potential of
renewable natural resources for development, and
especially because of the above problems which are
already frustrating this potential, it is evident that a
greater investment in conservation-related activities
is required. At present, certain conservation pro-
grammes are carried out, but it is evident that the
level of investment is below that which is required to
ensure sustainable development. Equally, the income
realised from conservation and the cost-saving
achieved long-term as a result of conservation activi-
ties, are far below potential.

It is in this context that the National Conservation
Strategy has been formulated. By proposing policies,
plans, organisation and action for the better
management of our vast but fragile natural
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resources, the Strategy aims to provide firmer
ground on which decisions for our national develop-
ment can be made. The Strategy has been prepared
to generate better knowledge of what natural
resources are capable of, the consequences of using
them, and the precautions to be taken to ensure that
their use is sustainable. Economics, as an activity in
development planning, is a valuable tool for evalu-
ating development options and measuring perform-
ance, but it is most inadequate for determining the
capabilities of different resources for development as
well as the long-term consequences of using these
resources. The Strategy emphasises the need for
adding the environmental dimension to development
planning — particularly to get a long-term perspec-
tive of what is feasible for a country whose future
will depend so much on natural resources. In addi-
tion it elaborates those short-term measures which
are required for both building up resource produc-
tivity and solving immediate environmental
problems.

was prepared along guidelines devised by the Con-
servation for Development Centre of iucn and
involved a considerable number of discussions and
literature analyses pertaining to national aims and
capabilities. The entire process was designed so that
the resultant Strategy would be as practical as
possible, devising the most feasible ways of putting
Zambia on the path towards sustainable develop-
ment through the wise use and conservation of
natural resources. Hence priorities were analysed
(as opposed to some of the more academic prob-
lems), realistic potentials defined, the major con-
straints identified, and practical suggestions made
which take into account the current financial, tech-
nical and manpower limitations.

THE STRATEGY:
CONSERVATION FOR DEVELOPMENT

HOW THE STRATEGY WAS
FORMULATED

In 1980, the International Union for Conservation
of Nature and Natural Resources (IUCN) was com-
missioned to prepare the World Conservation Stra-
tegy. This was a response to escalating global
environmental problems and the growing shortages
of natural resources for supplying the world's popu-
lation. His Excellency The President, Dr. K. D.
Kaunda, took up this important initiative with iucn
and discussed preparing such a strategy at the
national level for Zambia. After a feasibility study,
the present work began in February 1984 and was
completed in August 1984. It was launched as a
project of the Ministry of Lands and Natural
Resources, with technical assistance from iucn. and
funding from the Swedish and Dutch governments.
The work was prepared by a thirty-man Technical
Group, which represented the interests of various
government, parastatal and private organisations; it
was aided by a two-man full-time Secretariat from
the Ministry of Lands and Natural Resources and
iucn, and was prepared under the guidance of a
fifteen-man Task Force which also represented var-
ious sectors in Zambia. The Task Force was chaired
by the National Council for Scientific Research,
which provided accommodation and technical facili-
ties. A boost was given to the preparation of the
Strategy during the Third National Convention,
which resolved that great attention should be paid to
the Strategy and that it should be considered for
formal adoption.

The work commenced with technical studies and the
preparation of Background Papers by each member
of the Technical Group, followed by seminars and
discussions on both technical and policy aspects of
this initial work, as well as the results of separate
working group sessions on various topics. The whole

The theme of the Strategy is that conservation and
development are two sides of the same coin; conser-
vation can aid development because it nurtures the
productive capacities of natural resources and sus-
tains the environment in which people live and
work; development can help conservation by ensur-
ing that people's needs are adequately supplied, so
that they are not obliged to overexploit and damage
soils, forests, fisheries, etc. in an effort to survive.

The goal of the Strategy is to satisfy the basic needs
of all the people of Zambia, both present and future
generations, through the wise management of
natural resources.

The approach of the Strategy is to define and
establish policies, plans, organisation and action,
whereby the sustainability of natural resource use
will be fully integrated with every aspect of Zam-
bia's social and economic development, paying
attention to trends as well as to current issues so as
to better anticipate future problems and needs.

The objectives of conservation which must be ful-
filled by future development activity are:

— To ensure the sustainable use of Zambia's renew-
able natural resources;

- To maintain Zambia's biological diversity (the
range of biological material governing the quality
and productivity of plants and animals, as well as
the rich diversity of wild species);

— To maintain essential ecological processes and
life-support systems (soil regeneration and protec-
tion, nutrient recycling, protection and cleansing
of waters, etc).

The main constraints currently frustrating conserva-
tion activity, which the Strategy is designed to

overcome, are:
— The absence of strong cross-sectoral guidelines

for land and natural resources allocation and
conservation according to their productive
capacities;
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— Inadequate coordination between current conser-
vation and development efforts, which causes
both duplication of activity and gaps in coverage,
and means that conservation principles are not
included in the planning of development pro jects;

— The lack of policy in each organisation to con-
sider the needs and activities of others with
respect to natural resources, while carrying out its
own operations.

Other constraints are in the areas of finance, legisla-
tion, extension, education, manpower, information,
inventory and research, and are outlined in the main
text.

The National Conservation Strategy proposes a
whole range of activities to integrate conservation
with development. Because it is economically and
physically far more effective, preventative — rather
than curative — measures are stressed. Only the
priorities can be picked out in the Summary. There
are two focal points in the Strategy which can be
emphasised: one, guidelines for cross-sectoral con-
servation action and two, a small body responsible
for implementing and coordinating the Strategy.

1. Guidelines for Cross-Sectoral
Conservation Action
The proposal includes:

— In development planning, to allocate resources
according to a planning procedure which incor-
porates environmental and land capability
considerations;

— Each sector to relate its own activities to those in
other sectors, to ensure that development of the
nation's total resource base is sustainable;

- Production criteria and targets to be supple-
mented by maintenance (i.e. conservation) criteria
and targets;

- All aid agency-funded projects to contribute to
sustainable development and to meet the objec-
tives of conservation;

— The responsibilities of each sector to be clearly
defined with respect to conservation;

— A conservation ethic to be promoted amongst all
Zambian people, and the people to be involved as
far as possible in decision-making and action in
the environment;

— International action on conservation issues to be
promoted;

— Methods of anticipating environmental and
natural resource issues to be instituted in order to
be able to take preventative action in good time;
for example, Environmental Impact Assessments
(EIAS).

2. A New Conservation Coordinating Body
The first step in providing this urgent requirement
will be to appoint a National Conservation Commit-
tee with a Secretariat to be set up within the

Ministry of Lands and Natural Resources. With
growing experience, however, an independent
Environment Council is proposed which would
implement a number of regulatory functions. Both
the Committee and the eventual Council would have
a membership comprising professionals nominated
by a whole range of Government and other organi-
sations, and with an executive secretariat of three or
four well-qualified staff.

A new coordinating body should represent the mini-
mum of new bureaucracy that is required to estab-
lish the necessary integration of conservation and
development.

Some of the main roles of the National Conserva-
tion Committee (and then Environment Council)
would be:

— To plan the implementation of the ncs;

— To design a whole range of 'conservation for
development'-oriented projects, in consultation
with relevant organisations and the public;

— In close liaison with the National Commission for
Development Planning (NCDP):

1. To advise on the environmental aspects of
major projects at an early stage;

2. To identify pro jects for which Environmental
Impact Assessments (EIAS) would be required;

3. To carry out certain Elt'tS;
4. To coordinate and review the work of other

eias;
— To monitor environmental trends and identify

issues as they appear, with a view to recommend-
ing research, inventory and pro jects;

— To set environmental and renewable natural
resource use standards for (eventual) use in
Environment Council regulations;

— To identify the need for, and to carry out, certain
educational and information programmes;

— To provide coordination for conservation inter-
ests in Zambia.

3. Building in an environmental input in planning:
The role of the National Commission for Develop-
ment Planning (NCDP)
ncdp suffers from a large 'backlog' of project
proposals which require environmental assessments
to be carried out. The proposal is that jUCN should
be requested to provide an 'Environmental Planner'
to ncdp for eighteen months, to work with two or
three of ncdp's staff, carrying out EIAs (in close
liaison with the National Conservation Secretariat)
and establishing the precise procedure for the sys-
tematic integration of the environmental dimension
into development planning — as well as directly into
the projects studied in the first eighteen months.

4. Decentralisation
The proposal is to set up Provincial Conservation
Committees, building on the type which has already
been set up in Eastern Province. These would aid

9



the Provincial Development Councils. Eventually,
the idea of creating the post of full-time Provincial
Conservation Officer could be considered for each
Provincial Planning Unit. These officers would then
also help to set up and advise District Conservation
Committees. They would thus be in key positions to
carry out the important task of integrating conserva-
tion with development planning at the local level.

5. Legislation
A review of the Natural Resources Act and the
Draft Environmental and Pollution Control Act
resulted in the following proposals:

— In light of the requirements of the Strategy, the
recommendations of the Draft Environmental
Protection and Pollution Control Act have been
streamlined in a Draft Environment Council Act.
This legislation would also make provision for
setting up the independent Council. (The Draft
Act appears at Appendix 2.) One Council is
proposed instead of several Inspectorates; regula-
tions are proposed instead of defining environ-
mental standards in an Act — this allows them to
be altered as and when society's values and
available technology make it desirable and practi-
cal for higher standards of conservation and
environmental protection to be achieved;

- Amendment of the Natural Resources Act to
disband the Natural Resources Board - but not
the Department;

— A study of land tenure and town and country
planning legislation.

6. Education
There is a great need for an all-round increase in
conservation education, as a cost-effective invest-
ment in the understanding, skills and appreciation
of wise natural resource use in this generation and
the next. Education must concentrate on those issues
which are relevant to each audience, and be
designed to be a mix of education about, for and in
the environment. The recommendations for each
audience include:

— For politicians — the National Conservation
Committee or Environment Council to prepare
'white papers', newsletters and pamphlets and to
advise in particular the Rural Development Com-
mittee of the Central Committee;

— For planners, developers and administrators —
'learning by doing' i.e. becoming involved in the
new processes of integrating conservation and
development, as well as learning from informa-
tion supplied by the National Conservation Com-
mittee or the Environment Council;

— For schoolchildren — developing a new Environ-
mental Science curriculum, and encouraging the
Chongololo and Conservation Clubs;

— For students — establishing short courses to
ensure that all future professionals and adminis-
trators can be aware of the potential environ-

mental impacts of their activities, have a
reasonable ability to assess the impacts and pos-
sess the knowledge to make their activities com-
patible with sustainable development and a
healthy environment (or at least to know who to
contact to assist them);

— For resource users i.e. the general public — the
National Monuments Commission and National
Parks and Wildlife to interpret and present the
natural heritage through exhibitions, leaflets etc.
Education by the Party on conservation issues as
well as health, population etc. Campaigns by the
National Conservation Committee or Environ-
ment Council.

7. Extension
There is a need for a much more integrated,
conservation-oriented extension service. Currently
the farmer has to choose for himself between var-
ious apparently conflicting approaches on his farm,
because officers from different organisations give
him different and rather narrow advice. With
increasing pressure on land and other resources, it is
essential that farmers are given a balanced view of
the best use of the total resources under their
control, together with knowledge of how to sustain
that best use by conservation practices.

This will involve giving extension officers a wider
base of training. It will also entail developing their
expertise in such areas as agroforestry, community
fuelwood, planting and soil and water conservation
techniques. Two main options are presented:

— A Department of Extension, amalgamating most
of the current extension services, and hence
effecting cost savings and providing the basis for
preparing integrated programmes;

— Rationalising existing extension services, which
will involve among other things the considerable
strengthening of the Natural Resources Depart-
ment and the creation of posts within the Agri-
culture Department for coordinating the various
activities.

8. Community Participation
The various conservation activities required in Zam-
bia, such as building soil conservation works,
reafforestation and controlling poaching, will cover
vast areas and involve considerable manpower and
finances. If, however, Government activities are
designed to be catalytic only, community participa-
tion could both reduce the burden on Government
and engender the necessary community responsibility
for conservation. In addition, being involved them-
selves in all stages helps people to ensure the project
serves their needs, and to contribute to its building
and take up the responsibility for its maintenance.

Community participation is recommended for four
areas in particular:

- Self-help housing and gardening;

— Community fuelwood plantations;
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— Resource cooperatives in Game Management
Areas e.g. The Luangwa Integrated Resource
Development project;

— Public participation in the town and country
planning process.

Future self-help housing projects should involve par-
ticipation in fuelwood planting, agroforestry, the use
of more efficient wood-stoves, natural resources
processing and recycling etc. A pilot project on an
urban fringe is proposed.

9. Manpower Training
Training programmes will have to increase the
numbers of available staff qualified in natural
resource management in order to keep up with the
increased number and scope of conservation
pro jects.

For extension workers and field staff:

— Each technician should be given a basic
understanding of the nature of farming, forestry,
fishing, wildlife protection, soil and water conser-
vation and other relevant disciplines, as these
make up the background within which his own
skills should be applied in practice;

— Extension method, community motivation and

participation should be taught;

- Students should have a thorough knowledge of
those principles of conservation which can contri-
bute to sustainable practices in their own
disciplines.

For professional manpower:

- Students of all specialist subjects should be given
an understanding of the environmental implica-
tions of their work;

— Post-graduate courses relevant to Zambia should
be developed at the University of Zambia, rather
than continuing to rely on foreign universities;

— The country will eventually need more manpower
in the following fields: environmental planners,
architects trained in appropriate technology and
energy saving, pollution advisers, energy conser-
vation engineers, crop and livestock geneticists,
irrigation engineers, soil conservation specialists,
foresters and agriculturists particularly with a
knowledge of agroforestry and community fores-
try, rangeland managers, watershed managers,
fisheries specialists, and lecturers for training
these and other students;

- The best use should be made of existing natural

Deforestation is accelerating in Zambia, especially around

the larger towns where woodlands are selectively denuded

by firewood collectors and charcoal burners. Wholesale

clearance for agriculture and urban development as well as

by Chitemene burning and overgrazing add to the severe

economic and environmental consequences.

Credit: Zambia Information Services
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resources personnel by widening their experience
through involvement in development-oriented '
conservation projects e.g. eias, game cropping, as
opposed to more academic or preservation-
oriented activities.

— New and extensive survey of National Parks and
other protected areas;

— Establishment of a national data base on natural

resources.

10. Inventory and Research
At this stage, inventory is more of a priority than
research. The theme of the Strategy is 'making the
most of what we have' — which means first of all
finding out what resources are available. The fol-
lowing studies are required:

- Land capability, indicating not only the agricul-
tural potential (as is currently the case) but also

Priority areas of research are:

— Community forestry and agroforestry (species
selection, breeding, silviculture, product
utilisation);

the potential for forestry, water catchment, wild-
life conservation, urban development etc, as an
aid to objective decision-making for a given area
of land;

— Identification of the location of areas of worst
soil erosion, deforestation and overgrazing in
order to design priority action at the local level;

-- Make periodic assessments of the interaction of
population and natural resource trends, with a
view to planning both to ensure a healthy
balance;

— Soil erosivity of different soils under various
management regimes;

— Adapting applicable soil conservation techniques;

— Livestock carrying capacities;

— Adapting applicable water harvesting and conser-
vation techniques;

— Fisheries management;

— The effect of pesticides and tsetse control chemi-
cals on human and animal (including wildlife)
health, and on ecosystems generally;

— More effective pollution control methods in
industry and mining.

— Surface and ground water resources to be
inventoried;

In addition, natural resource management could be
research-oriented wherever possible, to yield infor-
mation quickly on sustained yield capabilities.
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and extension services will have to be increased.
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11. Recommended sectoral guidelines and activities
The above summarises the central theme of the
Strategy. However, there is a whole range of recom-
mendations for achieving conservation ob jectives in
individual sectors. These are discussed in section 3.3
'Development Sectors and Conservation Implica-
tions' under the headings 'Recommendations for
Action'. It is difficult to summarise these recom-
mendations, but a (non-comprehensive) theme might
be given for each sector as an illustration:

FORESTRY
Community forestry and agroforestry, with a special
emphasis on ensuring fuelwood supply. Control of
deforestation;

AGRICULTURE
Multiple-use practices such as agroforestry and sys-
tems including aquaculture, increased active soil and
water conservation, more efficient and ecologically
sound use of inputs, and developing a framework
for more integrated extension;

HUMAN SETTLEMENTS
Procedures for planning and design that respect the
natural characteristics of the area, incorporating
energy and resource efficiency, long life and flexi-
bility of use; encourage appropriate tree planting
and urban agriculture;

INDUSTRY AND MINING
Develop, introduce and maintain industry operating
standards regarding pollution, land reclamation etc.;

WATER
Multi-purpose development and conservation of
water resources and increased rainwater harvesting
and irrigation;

POPULATION
Stabilise population growth at a level that will
permit both the sustainable management of natural
resources and a satisfactory quality of life for all;

WILDLIFE AND TOURISM
Programmes to meet the basic requirements of local
people and hence gain their support for e.g. anti-
poaching, with wildlife management becoming eco-
nomically more self-sufficient through developing
sustainable enterprises; increase in benefits realised
by Zambia from ivory and other wildlife products.
Extensive survey and reappraisal of current wildlife
estate;
ENERGY
Encouragement of transfer from non-renewable,
polluting and foreign exchange-dependent energy
forms towards renewable forms, together with an
increase in the efficiency of use of the former;
increase in urban electrification and (community)
afforestation for fuelwood.
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12. Finances
It goes without saying that, at least in the first
stages, there will be direct costs associated with
increased conservation. However, it should be
stressed that implementing a National Conservation
Strategy is not an expensive or capital-intensive
operation, relative to its role in sustaining develop-
ment. In fact, the Strategy is designed to result in
savings. Foreign exchange can be saved by learning
how to make more use of indigenous resources.
Other financial resources can be saved by ensuring
that the projects for which they are disbursed are
sustainable and do not become inviable through
natural resource degradation.

The Strategy for Zambia should eventually result in
the reduction of the Government's total financial
burden, by attending to priorities only, by making
development pro jects more productive and efficient,
and by avoiding wastage, unnecessary duplication
and environmental despoliation. In the first few
years, the central costs to Government would be:

— Apppointment of two or three professional
officers and supporting staff to the National
Conservation Committee Secretariat, together
with overheads;

— Carrying out eias (although much of the cost
would be borne by the project proposer);

— Carrying out inventories and certain research
projects.

Donor agencies would be approached by the
Government and iucn for certain projects as the
need arises.

13. Projects and Implementation
This Strategy defines the major natural resource
issues facing Zambia and sets out a coordinated
approach to tackling these issues. The Strategy
represents a considerable commitment by the Party
and its Government to the people of Zambia to
ensure the wise use of natural resources and the
human environment. As such, the Strategy is a
considerable advancement. However, the real task is
the next one - turning the Strategy's ideas and
principles into concrete pro jects and activities,
attracting funds and support, involving local people
in planning and action. The Strategy and the
National Conservation Committee provide the focal
point. Interested and committed agencies can lend
support. Ultimately it is the Zambian people where-
in our hopes for the future lie.
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+
1.1 CONSER VA TION
FOR SUSTAINABLE

DEVELOPMENT

1. INTRODUCTION

All societies, whatever their level of 'development',
have been built by their own skills in using natural
resources and modifying the environment to favour
human survival and en joyment. Early peoples,
clothed in skins and bark cloth, hunted wild animals
and gathered wild fruits. With time, they learned to
cultivate crops and domesticate animals, so that they
could make better use of the productivity of living
things, and at the same time lessen human effort.
And today, the products of the industrialised coun-
tries depend upon the mining, tilling or processing
of natural resources; a car, after all, might be
viewed as nothing more than a highly sophisticated
system making use of the properties of minerals,
wood, rubber etc. It is clear that the future develop-
ment of every country is intimately bound up with
the manner, and more especially the quality with
which natural resources are husbanded. This quality
of husbandry is much more important than the
absolute quantity or the type of natural resources;
for example, whilst the usa has made reasonable
success with its wealth of resources, Japan has not
suffered unduly from having few minerals and little
agricultural land.

It is this theme - of 'making the most of what we
have' — which characterises the National Conserva-
tion Strategy for Zambia. It is important from the
beginning, however, to qualify why this strategy
stresses 'conservation' in its title and content;
indeed, put bluntly, we would have to stress that the
purpose of the strategy is better development, and is
certainly not concerned with preservation unallied to
the provision of the needs of our people. Conserva-
tion is the key theme here because it refers to the
wise management of natural resources. Preservation
is surely a wise approach in only a minority of cases
where no use can be sustained. By suggesting better
ways of managing the great and largely untapped
richness of Zambia's natural resources, the Strategy
provides firmer ground on which decisions for our
national development can be made. It should lead to
a better knowledge of what natural resources are
capable of, the consequences of using them, and the
precautions we must take in doing so.

This firmer ground for decision-making is needed
because our society and its aims have become some-
what out of touch with natural resources and their
capabilities. An individual might well know how to
plant a tree or grow a crop, but nations have by and
large neglected natural factors in allocating resources
between 'competing' interests. A new kind of wis-
dom is needed, both to avert an escalating threat
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and to realise an enormous opportunity. The threat
we fear derives from our rapidly growing human
population, each man — in an effort to provide his
needs — contributing to a needless waste of
resources, environmental decay, the destruction of
hitherto productive ecosystems and many other very
real problems which could make a mockery of
development. The opportunity we seek is in the
richness of the soil, water, forests, wild animal
species and other natural resources which — if
allocated and used following conservation principles
- can provide society's needs indefinitely. This is
not political doctrine or experimental economics, but
results from a commonsense, scientific study of our
natural resources and their true capabilities.

When we say that we seek development of our
country, we do not mean mere growth in size,
number or complexity, for this would be formless,
adirectional and not fit for any purpose. Rather, we
are aiming to build a strong and flexible system,
with the 'building blocks' available to us - largely
natural resources and human skills — so that it is fit
for a purpose. Good development might be com-
pared with building and exercising an athletic body;
poor development is more akin to a cancer. The
Strategy emphasises that good development has
entailed, and will continue to entail, using natural
resources and modifying the environment to satisfy
man's needs and improve the quality of life: it
should, therefore, be a principle of our development
that the natural resources must be well conserved to
enable them to continue to contribute to develop-
ment. Economics on its own is an excellent evalua-
tor of development and of the consequences of
different development options, but it is most inade-
quate for determining the capabilities of different
resources for development and the long-term conse-
quences of using them under different regimes of
management.

The times we live in are changing fast and each day
we are made aware of many pressing needs — of
debts, heavy import bills, droughts, wars and new
injustices. And yet often such dramatic single events
are of less consequence than long-term trends, which
we usually regard as imperceptible and remote, or
we simply ignore them because they do not appear
to demand attention today. The growing resourcesl
population imbalance and the increasing environ-
mental degradation, which we face in Zambia, is
such a trend. (The world-wide trend of decreasing
copper usage is another; we are only too aware of
the dangers of not attending to this particular prob-
lem today.)

History is a mixture of surprises against a back-
ground of slowly changing opinions and new under-
standings, which may or may not respond easily or
happily to such surprises. The huge oil price rise in
the early 1970s was indeed foreseen by some, but by
and large the general public had not advanced from
the 1960s' euphoria when oil was a relatively cheap

resource. The price rise became the 'oil crisis' of
popular parlance. We would certainly hope that this
Strategy will effect desirable changes in good time to
keep the words 'environmental crisis' from ever
appearing in our newspapers.

In order that we might achieve a clearer understand-
ing of the philosophy of the Strategy, the rest of
this section will illustrate those essential concepts for
which we use the perhaps inadequate words 'conser-
vation', 'renewability' and 'sustainability'.

Conservation is the wise management of natural
resources, so that they continue to produce sustain-
able benefits inaefinitely. At the global level, the
threats to natural resources productivity and the
environment have become particularly severe in the
last two or three decades, with exponentially grow-
ing human numbers - and hence the demands upon
resources — and the development of technology and
equipment to use (or abuse) resources on a very
large scale. The first outspoken reactions to such
problems were often emotionally based e.g. bids to
protect a particular species of animal. The early
conservation activities were necessarily rescue ope-
rations carried out piecemeal, often with great
ingenuity and enthusiasm but with few technical and
financial resources and not always with a clear
understanding of the consequences. This sort of
(undoubtedly necessary) activity helped to create a
general impression that conservation was against
development, for it was usually protectionist and
concerned with keeping development out of 'wild'

areas.

However, at the same time as conservation activities
were multiplying, economists were becoming aware
of the consequences of a fast-deteriorating natural
resources/population imbalance. Benefits which they
had until recently valued as 'free' — air, soil, water
— and which, because they had no cost, people
were rapidly abusing by polluting, overexploiting
and eroding, are now being given economic value. It
has thus recently become the role of natural
resources managers and conservationists to show
how to maintain and develop the unique values of
natural resources; hence the scope of conservation
has extended from protecting individual species, to
habitats, to wild ecosystems, and now to productive
ecosystems such as farms, forests and fisheries. A
most significant step in consolidating this role of
conservation has been the preparation of the World
Conservation Strategy (WCS) (I .2).

In Zambia, our own capabilities to integrate conser-
vation with development fall somewhere in between
the early 'lifeboat' operations and the more
advanced and attractive ideas of the wcs. This
National Conservation Strategy shows clearly how
we can make the desirable leap forward - from
rhetoric to rationality — from protectionism to
conservation for development. Conservation and
development are indeed two sides of the same coin;
conservation aids development because it nurtures
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the productive capacities of natural resources and
the environment in which people live and work;
development helps conservation by ensuring that
people's needs are adequately supplied, so that they
are not obliged to overexploit and damage soils,
forests, fisheries etc. in an effort to survive.

Renewabi/ity is that property of growth and regene-
ration in certain natural resources, which makes
them so attractive as a basis for development. It is
an inherent property independent of (but not necess-
arily excluding) inputs by man - forests cut back
can regenerate or be re-planted; fisheries and animal
populations cropped can renew themselves. Some
natural resources are intrinsically non-renewable; the
most pertinent in Zambia are copper and other
minerals. These are 'stock' resources, the exploi-
tation of which has a finite limit and hence is more
of an economic and political matter. (Nevertheless,
there are certain conservation principles which can
be applied to stock resources — they can be
'renewed' to an extent through recycling, they are
capable of being used with greater efficiency and
they can be rationed.)

Sustainability refers to whether or not that inherent
property of renewability is being well managed. If
renewable natural resources are regarded as biolog-
ical capital available for human use, then sustain-
able use through conservation can be illustrated as
using the interest produced by the capital, but never
'eating' into the capital itself. Sustainability mani-
fests itself in practice as knowing what the resource

capability is, and managing the resource to the
maximum of that capability but not beyond it, e.g.
leaving enough fish to breed, cultivating the soil
carefully so that it does not erode or become
exhausted of nutrients.

There is another sense in which 'sustainability' is
pertinent — that is sustainable development. This
does not mean stagnation or stasis of any sort, and
images of a meagre society are certainly not appro-
priate. Sustainable development is the continuing
pursuit of social and economic values, made poss-
ible by ensuring that the natural resource base is
developed to its potential through conservation, and
at the same time ensuring that an 'environmental
crisis' is not precipitated.

It is patently clear from the above that no one
discipline could have a monopoly of understanding
about the environment and the way in which natural
resources can contribute to sustainable development.
At present in Zambia we have economists preparing
our development plans, wildlife biologists managing
protected wildlife areas, engineers running our fac-
tories. This is, of course, appropriate and logical,
and yet we are now aware that development plans
have profound environmental consequences; wildlife
conservation has implications for the local economy;
factories bestow not only the benefits of their prod-
ucts but the costs of air and water pollution and
degraded land. A multi-disciplinary approach is
called for: such an approach has already begun, for
it was the way in which the National Conservation
Strategy for Zambia was formulated.
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1.2 THE NCS
INITIA TIVE

Conservation is by no means an idea which is
entirely new to Zambia. Even in pre-independence
times, there was a strong emphasis on soil conserva-
tion; wildlife protection and game control were
practised; archaeological sites and other national
monuments were declared and protected.

Since independence, a much stronger emphasis has
been given to wildlife conservation, particularly as
public interest has grown and safari tourism has
shown itself to have a high potential. From only one
National Park before independence, there are now
nineteen National Parks and thirty-one Game
Management Areas. An enthusiastic interest group,
the Wildlife Conservation Society of Zambia,
thrives; it looks after the Chongololo and Conserva-
tion Clubs which impart knowledge and generate
commitment to conservation amongst
schoolchildren.

However, despite the increasing attention to wildlife,
conservation in other sectors is frustrated by major
changes in our society. Rapid population growth in
many locations has put increased pressure on
natural resources: deforestation, largely from the
Chitemene system and fuelwood cutting, escalates
especially on the fringes of towns; higher livestock
pressure has caused severe overgrazing in some
areas. At the same time as these problems are
getting worse, we are finding that our capabilities to
attend to them are becoming relatively weaker.
There are many organisations which are capable of
achieving a lot more than they are in a position to
at present, but these organisations e.g. the Forestry
Department, Natural Resources Department, Agri-
culture Department, the National Monuments Com-
mission, have conservation facilities and manpower
that are far too small, or they are emasculated by
expenditure cutbacks and more especially they are
not coordinated with the help of an efficient stra-
tegy to tackle the real priorities that are facing us
today.

In nearly every country in the world, an extremely
small percentage - if any — of investment has been
devoted to those conservation-related activities
which would ensure that natural resources will conti-
nue to be able to sustain development. This is a
most grave oversight, which has led to serious
environmental consequences. It was in response to
the growing realisation that natural resources degra-
dation is not an isolated effect, but has severe
repercussions for human welfare and development,
that the World Conservation Strategy was drawn

up.

The World Conservation Strategy prepared by lucn
with assistance from unep and wwf and in collabo-

ration with fao and Unesco was launched in 1980.
It provides a model, adaptable for various situations
to lead countries towards sustainable development.
The Strategy has rapidly become endorsed through-
out the world, and many international organ-
isations, governments and non-government organisa-
tions are already applying its principles to their own
development practices.

In October 1980, His Excellency The President Dr.
K. D. Kaunda met with the (then) Director-General
of iucn, Dr. Lee Talbot to discuss ways of bringing
about sustainable development in Zambia. They
considered that the best way to begin would be by
formulating a National Conservation Strategy. This
is because it is at the national level where the long-
term development aims of the country can be
defined, and where the administrative structure and
professional capabilities for an analysis of conserva-
tion and development are already in place. During
two visits by iucn consultants to discuss the feasibi-
lity of such an exercise, the conclusion by all
involved was that such a strategy for Zambia was
greatly desirable and should be developed as soon as
possible, covering a broad scope. It was considered
that the timing was especially appropriate as Zam-
bia's development priorities have turned from the
mining sector towards developing the potential of
renewable natural resources — particularly in agri-
culture; it is hence essential to invest to a more
realistic extent in conservation to ensure the sustain-
ability of those activities on which we are basing
our greatest hopes.

1.3 PREPARA TION
OF THE STRA TEGY

In carrying out our strategic aim — to define and
establish policies, plans, organisation and action to
ensure that the sustainability of natural resource use
is fully integrated with every aspect of Zambia's
social and economic development, the necessary
integration - which has so bedevilled our develop-
ment efforts until now — has already begun. The
formulation of the Strategy has embraced the tech-
nical and political, the 'narrow' conservation inter-
ests and the 'narrow' development interests, govern-
ment and non-government organisation, and every
major development sector. Representatives of all of
these areas of Zambian life have participated right
from the beginning in creating the Strategy.

The Strategy preparation was an intensive seven-
month project of the Ministry of Lands and Natural
Resources (MLNR), undertaken from February to
August 1984, with technical assistance from iucn
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and funding from the Swedish and Dutch govern-
ments. The work was prepared by a Technical
Group, coordinated by a Secretariat and guided and
reviewed by a Task Force (policy group). The mlnr
invited the National Council for Scientific Research
to chair the Task Force and provide facilities for the
day-to-day running of the strategy formulation.

The fifteen-man Task Force (see Appendix l.l for
names) comprised Zambians at senior level e.g.
Under Secretary, Departmental Director. Although
consisting largely of Government officials, the
parastatals, the mines, the Party, the University and
the Wildlife Conservation Society of Zambia were
also represented. Their task has been to identify
suitable professionals to undertake the technical
work, to approve work programmes, to review the
policy implications of recommendations made by the
Technical Group, to guide the preparation and con-
tent of the Strategy in light of national aims and to
present the Strategy and its ideas to the highest-level
authorities. In practice the major part of their work
has been accomplished through meetings and semi-
nars. The advantage of this has been that the Task
Force has always acted as a multi-sectoral body, but
at the same time a united one, and no parts of the
Strategy preparation were undertaken by just one or
a few members. The disadvantage has been that
only a limited number of meetings and amount of
individual time commitment was possible over so
short a period. Nevertheless, good use was made of
their availability by concentrating efforts into a few
well-planned and critical stages in the Strategy
formulation.

The Secretariat (Appendix 1.7) consisted of two full-
time natural resource management professionals,
one a Government officer and the other a consultant
provided by iucn. This small team undertook the
day-to-day planning, preparing terms of reference
for the Technical Group and reviewing and rational-
ising their work, discussing the ideas of conservation
with a wider range of contacts including aid agen-
cies, carrying out publicity programmes, preparing
interim reports and newsletters and generally ensur-
ing that work adequately covered the need for a
balanced strategy.

The thirty-man Technical Group (Appendix 1.2)
comprised experienced professionals who, between
them, were conversant with all the various natural
resource problems and potentials apparent in Zam-
bia today. They ranged from a population planner
to a pollution expert, from an energy conservation
engineer to a soil scientist. (70% of these experts
were Zambians.) Their first task was to prepare
detailed Background Papers, following terms of
reference prepared by the Secretariat, to analyse the
priority natural resource problems and related con-
servation successes to date, the opportunities for
and constraints against further progress, and to
make suggestions for action as part of the National
Conservation Strategy.

Twenty-nine papers, covering the whole range of
conservation issues (Appendix 9) were written.
Obviously, not all of the necessary data were avail-
able to make conclusive arguments on every issue,
and it will be essential to produce better data to
refine the Strategy in due course. Nevertheless, clear
statements of the various issues were put forward at
the Technical Group Seminar in May 1984.

On the first day of this seminar, the Technical
Group Members and observers discussed the content
of a few papers at a time, organised into sub ject
groups with the aim of drawing out the priorities in
each sector. During the second day the various ideas
were put together into the form of a rough outline
strategy, covering recommendations for policy,
organisation, inventory, research, education and
participation, extension and training, legislation,
finance, pilot projects. The whole seminar was
characterised by a great deal of enthusiasm and
commitment, and it was interesting to see that
members were unanimous on the main points —
notably the needs for a strong cross-sectoral conser-
vation policy, an environmental component in the
planning process, and a non-sectoral organisation to
act as a focal point for the whole range of conserva-
tion issues.

The results of this seminar were well received by the
Task Force, who commissioned further work to be
carried out to arrive at the next stage — a Draft
National Conservation Strategy. In particular three
special working groups for education, legislation and
developing a proposal for the Luangwa Valley were
set up (Appendices 1.4-1.6) to aid the Secretariat.
Finally, the Draft was reviewed at a three-day
seminar.

At the same time as many people were being
brought in to contribute to the Strategy, the Stra-
tegy was already being integrated with other initia-
tives. Thus for example, the Strategy Secretariat
were invited to participate in the committees for
preparing the Fourth Five-Year Plan, to assist in
evaluating and modifying the Luangwa Development
project proposal, and to contribute to the commit-
tee evaluating a proposed new Environmental
Science curriculum for grades l—9 in schools. In
this way, the ideas of conservation could begin to
become incorporated in various types of develop-
ment initiative even before the Strategy was
adopted.

In addition, the ncs preparation has provided a
good opportunity to generate interest in the poten-
tials of conservation; posters and newsletters have
been especially designed and widely distributed, talks
to special interest groups have been given, the media
have been encouraged to follow progress, and an
exhibition was presented at the 1984 National Agri-
cultural Show.

Subsequently, the Strategy was presented to Cabinet
by the Hon. Minister of Lands and Natural
Resources. Cabinet adopted the National Conserva-
tion Strategy in July 1985, and the present docu-
ment incorporates its comments.
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+
2.1 NOTES ON

ZAMBIA

2. THE CURRENT
SITUATION

2.1.1 Location and Terrain
Zambia is a land-locked country in Southern Africa,
lying between 8° and 18° south of the equator and
bordered by Zaire, Tanzania, Malawi, Mozambique,
Zimbabwe, Botswana, Namibia and Angola. It has
a surface area of 752,972 km', most of which forms
a plateau lying between 1,000 and 1,600 metres
elevation. The highest parts of the country are in the
north-east, with the plateau gradually sloping to the
south-west.

2.1.2 Ecology

Climate and Hydrology
Zambia's altitude puts it in the broad belt of
temperate highlands, which moderates what would
otherwise be a harsh tropical climate. The tempera-
tures range from 16°C to 27°C in the cool and dry
season and from 27°C to 38°C in the hot and wet
season. These characteristics result in two major
climatic extremes: the semi-arid western region and
the swampy Lake Bangweulu area in the north-
eastern part of the country.

The country's main drainage systems are the Zam-
bezi River system whose major tributaries are the
Kabompo, Kafue, and Luangwa rivers, and the
Chambeshi watershed. These rivers, together with
several large lakes, provide Zambia's most impor-
tant water, fisheries, and tourism resources. In addi-
tion to lakes Mweru and Bangweulu, Zambia's terri-
tory encompasses part of Lake Tanganyika in the
north. Near Livingstone, the Zambezi River passes
over the world-famous Victoria Falls (over which,
during floods, fall five million litres of water per
second).

Vegetation
Zambia's vegetation is predominantly open miombo
woodland (species of Brachystegia, Julbernadia and
Isober/inia). This vegetation type covers about 80%
of the country; however, other varieties of forest,
woodland and grassland exist, with their area cover-
age and type being most influenced by altitude and
rainfall. The miombo is a two-storeyed woodland
comprising an open mixture of shrubs, relatively
slow-growing trees of moderate height, and tall
grasses; it varies widely in composition although
most of the trees are deciduous. The vegetation
supports a rich diversity of wild animals.

Fish and Wildlife
Fish and wildlife are some of the country's most
valuable natural resources. Although land-locked,
the rivers and lakes with which Zambia is endowed
are known to support about 156 fish species. Zam-
bia is renowned for the extensive area and biological
richness of its wetlands.
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There are about 190 species of wild mammals in
Zambia and a large diversity of birds, reptiles and
insects; for example, Zambia is known to be the
only country with the rare black lechwe, a herbivore
that thrives in swampy habitats. The variety and
relative magnitude of animal populations place Zam-
bia among the top five game-rich countries of
Africa, which increases her international tourism
appeal.

2.1.3 Population
The estimated population of Zambia in mid-1980
was 5,821,000 (1980 census) with an annual growth
rate of about 3%. About 43% of the population is
concentrated in the urban areas, mostly in the
Copperbelt where nearly two-thirds of the total
urban population live; unemployment is prevalent in
these areas. Other high densities are in the agricul-
tural zone along the central north—south 'line of
rail'. The population is hence highly clustered. How-
ever, there are vast areas which are almost unpopu-
lated, and so on average Zambia has a very low
population density (7.73 persons per square kilo-
metre - 1980 census).

2.1.4 Land Use

Agriculture
Zambia's agriculture is characterised by a distinct
contrast between commercial and subsistence farm-
ing; the large-scale commercial farms are concen-
trated along the central 'line of rail'; subsistence
farming is distributed throughout the country. The
national campaign, notably the lima programme for
increased agricultural production, has turned a large
proportion of subsistence farmers into a third cate-
gory of 'emergent' farmers. The level of mechanisa-
tion remains low and the use of animal draught
power is only just developing. In the commercial
sector, however, a high level of inputs characterises
production. Farming in Zambia is predominantly
rain-fed (only l¶o of the potential agricultural land
is irrigated) with maize being the main food and
cash crop, followed by sorghum and cassava. Cur-
rently, however, production of almost all crops falls
below the required level and much food is imported.

Livestock
Cattle production is limited by poor grazing and
high disease incidence. Latest estimates of cattle
population are given at a little over 2,000,000.
Ninety percent of the cattle is owned by traditional
herders with most of the cattle found in the upper
Zambezi and middle Kafue areas and Eastern Prov-
ince. The traditional methods of herding cattle have
had adverse environmental effects. Overstocking on
grazing lands has resulted in bush encroachment and
severe soil erosion in certain areas. As a conse-
quence of very low pasture productivity, as well as
because cattle are considered a means of wealth and
not of production, animals are often unmarketed,
and hence offtake is low and pressure on grazing
lands is compounded.

Fishing
The presence of several large wetlands, lakes and
major river systems, combined with the wide diver-
sity of habitats and species, endows fishing with a
high potential. Fish represent a relatively cheap
source of protein in the national diet. Fishing is
carried out mainly on a small scale, although lakes
Kariba and Tanganyika support a few larger com-
mercial fishing enterprises; despite severe localised
overfishing, the potential for fisheries is by no
means fully realised.

National Parks and Game Management Areas
Zambia's relatively low human population, which is
to a large extent urban and not at present excess-
ively land-hungry, coupled with a rich variety in
both animal populations and species, has made it
possible for the country to afford a large national
park system. Nineteen National Parks (covering over
8% of the country) and thirty-one Game Manage-
ment Areas (covering about 24% of the country)
have been set aside to conserve representative wild-
life and ecological units. Control over these areas,
however, is minimal, and poaching is a growing
problem.

Forests
Forests including savanna woodland are estimated to
cover between 55% and 61% of Zambia's land area;
gazetted forest estate covers 9.87%. Industrial plan-
tations have been developed on the Copperbelt.
These consist of pine and eucalyptus species. 52,000
ha of such plantations are on the Copperbelt with
7,000 ha located in other areas.

2.1.5 Minerals
Zambia's most important mineral is copper; the
country has about 6% of the world's proven
reserves and ranks fifth in production. Zambia also
produces cobalt, ranking second in world production
(1980). Other minerals include lead and zinc, with
gold and silver being produced in small quantities.
Iron ore and uranium are present and plans to
exploit them are under way. Coal is also mined to a
limited extent.

2.1.6 Energy
Zambia's major source of commercial energy is
hydroelectric power which accounts for about 29%
of total energy consumption. Imported oil forms
36% of total energy consumption, at a cost of about
16% of Zambia's total export earnings (1982). Fuel-
wood and charcoal are by far the most important
fuels in rural and urban households respectively,
between them supplying 90% of domestic energy
requirements.

2.1.7 Human Settlements
Transport routes and mineral location have greatly
influenced Zambia's development, leading to a con-
centration of urban development in a strip along the
north—south rail line. This urban area supports
about 43% of the population, making Zambia one
of the most urbanised countries in Africa. In addi-
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tion, there is a high density of much smaller settle-

ments in the Mozambique and Malawi border areas

in the south-east, in the Bangweulu-Luapula com-

plex of swamps, the islands in the northern region

and in the flats of the Zambezi River in Western

Province.

Populations are building up in certain provincial

centres and other boom towns such as Mpika due to

increased development of (small-scale) industries and

aided by Government's policy of decentralisation.

2.1.8 Industry

Up until 1975, manufacturing industry constituted

Zambia's largest non-mining economic sector, with

an annual growth rate of l0¶o and contributing

11% to the gdp. Of late, however, most industries

operate far below their capacities. Foodstuffs, bever-

ages and tobacco form the largest sub-sector in

terms of employment, investment and output, fol-

lowed by textiles, sawmilling, manufacture of

cement products, chemicals and pharmaceuticals.

However, the greatest growth in manufacturing out-

put has been in newer industries such as basic metals

(71.1%), paper products (20.2%) and chemical, rub-

ber and plastic products (15.3%). Generally, the

industry is consumer-oriented, producing more con-

sumer goods than capital goods. This industrial

production is import-dependent, leaving it vulner-

able to problems of foreign exchange generation. It

is also characterised by being significantly more

capital-intensive than industry in many other Afri-

can countries.
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The new emphasis on food production will be

accompanied by increased conservation practices to

protect the farming resource base, through the National

Conservation Strategy.

Credit: Ronald Watts

2.2 THE
DEVELOPMENT

CONTEXT

It is possible to identify 1975 as the year when the
Zambian economy no longer experienced positive
rates of growth. And it is clear that the problems
since that time have been closely bound up with low
rates of growth in industrialised countries. This has
had several effects:

— The rising prices of manufactured goods (es-
pecially capital equipment) imported from the
industrialised countries has hindered the develop-
ment of the Zambian economy;

— Lower rates of growth, coupled with changes in
technology (in electronics and communications)
have significantly reduced the demand for Zam-
bian copper in the Western world;

- The drop in Zambia's export earnings has further
widened the foreign exchange gap. External debt
is reported to stand at US$4.5 billion (Third
National Convention 1984). Since 1970 ( = 100%),
the terms of trade have dropped to 26% (1983).
Spare parts and other equipment can be imported
only in small numbers, and hence industry oper-
ates way below capacity (30¶o is an average).
Efficient agriculture, too, is affected — only 38%
of the tractors in the country are operational;

- The lack of industrial activity has contributed to
the reduction in Government revenue, which has
fallen by 30% in ten years. While before 1974 the
Government obtained 45 ¶0 of its revenue from
copper, after 1975 there were negligible receipts
from this sector. Hence expenditure on health is
now 60% of what it was ten years ago, while on
education Zambia spends 20% less in real terms
on each of its children.

Most of the current problems arise because of
Zambia's dependence on copper. In His Excellency
The President's words, upon opening the Third
National Convention in July 1984:

'Our economy was only resilient so long as the
copper market held well. So when that market
collapsed in 1977 . . . . . we were really hit hard. We
were hit hardest because unlike other countries we
depend on copper for over 90% of our foreign
exchange earnings. This constitutes one of the high-
est levels of dependence of any country on any one
commodity.'

In addition to the above problems, copper produc-
tion itself is suffering from a deterioration in the
grade of the ore. 'Our mines have only another
fifteen to twenty years of economic life.'
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Whilst the behaviour of the external sector of the
economy seems to have been the major barrier
constraining growth, a nurnber of other factors can
be identified. After the declaration of independence
by Rhodesia in 1965, Zambia had to find alternative
routes to the sea. The closure of the southern route
meant large investments were devoted to developing
the northern route. Further, the disruption of nor-
mal economic activities by the constant bombings by
the Portuguese, Rhodesian and South African
regimes, meant that normal economic planning
could not be carried out. The refugee problems,
mined roads etc. necessitated large amounts of
resources being redirected.

In recognition of the need to diversify away from
just mining, the nation's leaders have devoted atten-
tion to developing Zambia's considerable natural
resource base. Current development aims are
strongly biased towards the development of agricul-
ture, both in the large-scale commercial sector and
the traditional sector. Special attention is being
given to the latter, but it is here that a whole range
of obstacles lie. Sorghum, maize, beef, soya beans,
coffee and groundnuts are being emphasised, along
with the development of animal draught power.

Other development aims include the capacity utilisa-
tion of Zambian industry, and in particular turning
from import substitution to export generation, tak-
ing advantage of the opportunities arising from the
Preferential Trade Area and sadcc regions. Locally
available inputs — particularly agricultural products
— will be favoured, rather than foreign inputs.
Diversification of the sources of foreign exchange is
recognised as a priority.

2.3 DEVELOPMENT
SECTORS AND

CONSER VA TION
IMPLICA TIONS

m2.3.1 FOREST
RESOURCES

By far the major part of Zambia is covered with
forests and woodlands of one type or another.
Commercially managed natural forests and plan-
tations form an extremely small part of the forest
area. The ways in wh ich natural forests are
exploited casually for energy - firewood and char-
coal — or are cleared for agriculture, or themselves
help to regulate watershed conditions, have pro-
found implications for all sectors of the Zambian
economy. Forest resources are not just the concern
of the narrow forestry sector (although this is
usually the only sector which takes responsibility for
looking after forests); they contribute to develop-
ment in many ways. The lack of understanding of
this wider role has led to the abuse or neglect of
forests which, if it continues unchecked, could have
disastrous consequences for our environment and
our progress in development.

Zambia's vast forests are capable of providing a
wide range of benefits which, with the necessary
planning, are pertinent at each stage of our develop-
ment. Wood provides the ma jor construction
material for our houses; houses may be surrounded
with wooden fence posts, fitted with wooden furni-
ture, supplied with electricity and telephone lines
upon wooden poles. Our railway lines run on
wooden sleepers and our mines are literally sup-
ported by wooden props. It is well known that
forest industries can have a significant multiplier
effect in economic development, providing rural
employment and many opportunities for forward
linkage, and yet forest industries in Zambia are
nowhere near realising this potential; they currently
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account for only 3% of the gdp and exports are
negligible, albeit increasing. Zambia continues to 'be
a net importer of reconstituted forest products, pulp
and paper.

The indirect benefits of proper forest management
are especially significant for the development efforts
of other sectors and for the general quality of life.
Forests regulate the flow of water to provide for
industry and agriculture, and they can shade, shelter
and feed animals and people alike. And within the
forests, if they are properly conserved, the
thousands of species that thrive represent a 'gene
bank' for selecting and breeding crops for fuel,
food, fodder, fibre and medicine — more suited to
Zambian conditions than some of the exotic species
that are currently in use.

PRODUCTIVITY OF
ZAMBIA'S FORESTS

A very brief description of the natural vegetation is
given in section 2.1.2 and basic forestry statistics in
section 2.1.4. Most important to sustainable
management of forests is a knowledge of their
productivity (mean annual increment), standing
volume per hectare and regeneration under different
conditions. Only then can the maximum yield over
time be calculated and be cut without damaging the
productive potential of the forests. These data exist
for the plantation forests, but very little is known
about the natural woodlands — and yet it is these
latter which are under the greatest threat, especially
in the highly populated regions of Eastern and
Southern provinces, and particularly in the parts
where the rainfall is under 1,000 mm.

Hence while zaffico (which is responsible for the
industrial plantations in the Copperbelt) has the
advantage of good data on their relatively pro-
ductive forests and a well-defined area in which to
carry out operations, the Forest Department (gazet-
ted forests) and the Natural Resources Department
(open woodland) have to manage vast areas of
relatively unproductive and poorly understood
woodlands in the face of a growing threat.

DEFORESTATION

We read frequently of the accelerating deforestation
throughout the world, and the appalling chain reac-
tion that follows it — soil erosion, sedimentation of
rivers and dams, flooding and drought, a lack of
fuelwood leading to malnutrition from uncooked
food. . . . .

We are fortunate for the moment in Zambia because
deforestation has not yet spread throughout the
country. Forty-seven percent of the natural wood-
land is found in the thinly populated (under 7
persons per km') North-western and Western prov-
inces, which are not under immediate pressure. The
problems which face us at present are more local-
ised. An estimate of the loss of woodlands is 0.5%

per year (Natural Resources Department figures) but
the bulk of this destruction occurs around the larger
human settlements, compounding the many other
developmental problems which occur in those areas
where our rapidly growing population is
concentrated.

Controlled deforestation can in fact contribute to
development, especially if it is well planned, in the
right place and with a properly managed after-use
such as sustainable cropping and ranching.

Such viable land clearance would have to fulfill both
economic and ecological criteria. However, most of
the deforestation that has occurred in Zambia has
gone ahead randomly, unplanned, and often as a
by-product of unbalanced development which does
not cater for real local needs but aims for short-
term profits.

The causes of deforestation are Chitemene cultiva-
tion, cutting of firewood and charcoal, settlement
and large-scale agriculture, overgrazing, burning and
overcutting. Whilst an analysis of these is presented
below, it should be borne in mind that quantitative
data (particularly at the national level) are distinctly
lacking. The information that does exist derives
largely from the initiatives of the Forest Department
and the Natural Resources Department, who have
long been concerned about the problems in certain
areas and have carried out (necessarily limited)
studies.

Deforestation by Chitemene
Chitemene is a form of shifting cultivation which is
practised most widely in Luapula, Central and
Northern provinces. It is estimated that over 130,000
km' are under Chitemene in the high rainfall belt
alone (World Bank 1975). Chitemene involves the
lopping, and sometimes felling of indigenous trees
and the burning of the cut wood to generate mineral
ash for incorporation into the soil. The resulting
'amakula' gardens are cultivated, usually under
finger-millet, for about six years during which time
the inherently infertile soil is leached of its nutrients
in the relatively high rainfall of the north. The
gardens are then abandoned for a further area of
new woodland. This may allow woodland to re-
generate in the vacated areas.

Such a system in Zambian conditions can support
3.9 persons per km' on a sustainable basis (1975 uk-
oda Survey). However, this very extensive system of
cultivation whilst suitable for low densities, is unsus-
tainable with a growing population. Where the
population density is significantly higher than 3.9
persons per km', fallow periods are reduced and the
soil, which has not had time to rebuild fertility, is
less productive and more erosion-prone. Moreover,
the low incomes generated by Chitemene make the
substitution of fertilisers for wood-ash impossible.
Chidumayo and Mwale (NCS Background Papers)
found a significant correlation in Mansa District
between deforested land and areas with high popula-
tion density. Whilst it is unwise to extrapolate such
data, it is possible to assume that the rapid rural
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The supply of forest products around Lusaka, like most
Zambian towns, is dwindling. Much of the land to the
west of the city is not naturally wooded, or was cleared
for agriculture long ago. The woodland areas that remain
are being denuded at an increasing rate — chiefly to
supply fuelwood to a growing urban population.
After E. lV. Chidumayo, 1983

population growth in Chitemene regions may soon
lead to greatly increased deforestation rates.
Although the Government is making some efforts to
discourage Chitemene, the incomes of most farmers
do not at present permit them to adapt easily to
more intensive systems. This is a clear case of the
interdependence of conservation and development.

Fuelwood Deforestation
Management of the domestic and industrial energy
supply is an essential task for a nation in its
development. In industrialised economies almost all
the energy is allocated through the market place,
where it is feasible at least to keep track of its
production and consumption. There are two factors
which have made fuelwood a mystery in Zambia's
development — one is its means of production
(dispersed, barely controlled, with a dearth of tech-
nical knowledge on how to sustain productivity) and
the other is its consumption (unknown but extremely
large quantities, sometimes in the market system,
other times not). Until recently fuelwood has been

=
At least 10,000 square kilometres of natural woodland are
cut every year by farmers who practise the Chitemene
system of shifting cultivation. Chitemene becomes
unsustainable when population densities rise to over four
persons per square kilometre.
Credit: Zambia Information Services
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treated as a free resource, being obtained without
cost from the natural woodlands which surround
almost all settlements. Traditionally the source of
fuelwood is the dry and decaying branches or felled
trees from land cleared for agriculture, but the
increasing felling or lopping of live trees in other
areas signifies a growing shortage which is reflected
in increasing prices.

Fuelwood use is part of the structure of the Zam-
bian economy. Nearly all rural households use fire-
wood for cooking and heating: charcoal is used in
24% of rural households and 87% of urban house-
holds. At present, very few alternatives are available
for domestic use; only a few percent of the houses
in Lusaka, for example, are serviced with electricity.
In addition, many small industries such as bakeries,
breweries, fish-smoking etc. depend entirely on fuck
wood. Processing of agricultural products like
tobacco depends heavily upon fuelwood. At present
there appears to be no other form of energy easily
available for most of these important uses.

Whilst there has been some planting and forest
management for sustained fuelwood supply e.g. for
certain tobacco farms, the supply of fuelwood has
been unplanned and is usually left in the hands of
either the consumers themselves or opportunistic
operators. This has caused dramatic deforestation,
particularly on the edges (and sometimes for many
kilometres) around larger settlements. With increas-
ing scarcity, fuelwood has entered the market place,
and its price has become a heavy burden for poorer
town-dwellers.

The problem is worst in those areas supplying
fuelwood to Lusaka city and the Copperbelt towns.
Chidumayo (NCS Background Papers) follows the
rate of deforestation around the Copperbelt towns
from 1937 to 1983; apart from a large amount of
deforestation between 1947 and 1956 which is attri-
buted to its use for power generation, the rate of
fuelwood-based deforestation is closely related to
urban population growth. Currently the rate is
12,400 ha per year. Around Lusaka, the rate is 1158
ha per year from the reserved forests alone. But
from studies of fuelwood use in Lusaka it is sug-
gested that over 6000 ha of woodland each year
would have to have been deforested to supply the
amounts actually used. These figures grow each
year, but little or no provision is made to act on the
diminishing fuelwood supply.

Clearly an escalating problem of deforestation exists
in the vicinity of large towns; the eyes of those that
have lived in these towns for several years can
testify to the scale of the problem. This should not,
however, overshadow the fact that many rural com-
munities, particularly in Eastern Province, are also
creating localised fuelwood shortages.

Deforestation due to fuelwood cutting does not
usually amount to complete clearance, for certain
species of tree are preferred to others. Since the land
remains with some trees, the problem often appears
to be less dramatic than it is, and the attention of

local communities has not always been grasped.
(This lack of awareness may also be because the
normal collectors of fuelwood i.e. women, who
suffer the increasing distances involved in collection,
are usually less vocal in such community matters.)
Nevertheless, fuelwood cutting appears to be the
ma jor cause of deforestation around the larger
towns, and this is increasing because there is as yet
no alternative for the growing population. It is
noteworthy that planting of trees for fuelwood use
is practically unknown.

Deforestation for Settlement and Large-Scale
Agriculture
Clearing forests for settled agriculture has been, and
still is, a major cause of woodland loss on the
national scale. In Eastern, Luapula, Southern and
Northern provinces, well over 20% of the land has
been cleared of forests for agriculture. In many
areas this has exacerbated the shortage of fuelwood
and other forest products, particularly in the larger
settlements. If carried out on the wrong types of
soil, such clearance can have serious ecological con-
sequences (see below). At present there is no proper
land use planning system or sufficient data with
which the right decisions — to clear or not — can
be made. Indeed, sometimes trees have been
removed, ostensibly for development, and the land
has then remained idle. In addition when clearings
are made, the trees may be burned to waste, rather
than their produce put to good use.

Deforestation by Overgrazing
Overgrazing very rarely leads to the removal of
mature forest (although heavy elephant pressure in
e.g. South Luangwa National Park has destroyed
areas of mature woodland). Its most serious effect is
the inhibition of regeneration after fuelwood cut-
ting, Chitemene or land clearance. However, live-
stock grazing and woodland regeneration are not
inherently incompatible. Far more work needs to be
done to reveal appropriate management methods
through e.g. research in agroforestry.
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Bush fires can be catastrophic to natural woodland,
especially if they occur 7ate in the dry season — when
over 75% of all trees under three metres high are killed.
Credit." M. Bou/ton
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Deforestation by Burning
The late dry season burning (late September to
November), that is sometimes carried out to main-
tain pastures on ranches or in game management
areas, as well as for Chitemene burning, can spread
easily when the vegetation is very dry. Surface fires
are more common than crown fires, and so regener-
ating seedlings are killed more usually than mature
trees. (The miombo woodland, in fact, is character-
ised by its three main species being somewhat fire-
tender; indeed, infrequent accidental fires play an
important ecological role in maintaining the current
woodland types.) The deliberate late season burning
of woodlands can be destructive, particularly in
riverine forests along the headwaters of streams
where vegetation cover is necessary for maintaining
water flow. In terms of total area, deforestation by
deliberate burning is not great, but it is likely to
increase with population pressure, and especially if
the present fire-fighting capabilities of e.g. the
Natural Resources Department remain so weak.

Deforestation by Overcutting
This is the result of both legal and illegal
operations, large- or small-scale, removing trees
wholesale without leaving adequate young stock or
the right conditions for regeneration. Chidumayo
(NCS Background Papers) regards the overcutting of
poles and small stems for construction, as well as
for fuel, as the most serious danger to woodland
regeneration close to settlements. Cutting is osten-
sibly controlled by the imposition of stumpage fees,
although the low fee rate and the difficulties faced
by the Forest Department in collecting such fees
reduce their effect as a control measure. A large
impact on forest resources is made by commercial
sawmilling e.g. Zambezi Sawmills. Small sawyers are
usually more selective and hence contribute less to
wholesale deforestation.

the fuel used in delivering fuelwood long distances,
and the other uses to which the land could have
been put.)

Short-term exploitation can have a small multiplier
effect e.g. charcoal burners' incomes, fuelwood
transporters' incomes, but such exploitation is only
temporary and can never contribute to sustainable
development without proper management of the
resource base. In general, the long-term economic
consequences of deforestation are negative, primar-
ily because of the environmental effects which also
accompany deforestation and which reduce the pro-
ductive capability and flexibility of the forest lands.

=

Soil erosion can destroy, in just a few hours, a resource
which has taken thousands of years to develop.
Credit: M. Boulton

THE ENVIRONMENTAL EFFECTS
OF DEFORESTATION

THE ECONOMIC EFFECT
OF DEFORESTATION

Deforestation occurs because the demand for forest
products is becoming increasingly out of balance
with the means of ensuring a sustainable supply in a
particular locality. The lack of fuelwood has
economic consequences: nutrition of the population
deteriorates as less and less fuelwood is used for
preparing food; there is a decline in productivity as
more human effort and time have to be invested in
procuring fuelwood; there is a reduction in outlay
on other basic needs as more money is diverted to
energy acquisition. This, together with the lack of
energy supply being a limiting factor for some small
industries, depresses rural development. 'Hunter-
gatherer' economics, such as characterise nearly all
the activities in natural woodlands, can be efficient
at low population densities, but can become truly
costly when pressure is put on the resources. (Con-
sider the opportunity cost of the labour involved,

The presence of woodland vegetation cover is essen-
tial to ensure a healthy hydrological regime. When
forest cover is removed through cutting or burning,
the litter layer soon decays, and this means that
water is not so easily absorbed into the soil. Hence
rainfall runs off the surface, which can both cause
floods and leave the soil behind relatively dry. In
this way, poor use is made of the little rainfall we
have. Sharma and Mumeka (ncs Background
Papers) describe how massive deforestation since the
1930s, to supply wood for the Zambian mining
industry, has markedly increased such run-off into
the Kafue River and decreased the soil moisture
content.

Uncontrolled run-off leads to soil erosion. Central,
Southern and Eastern provinces all show examples
of erosion which is due to deforestation and exacer-
bated by the use to which the cleared land has been
put.

There are various other environmental costs of
forest destruction which are not directly associated
with soil and water conservation — the loss of
genetic diversity, shade, shelter, and visual amenities
are not insignificant and indeed may become more
important at a later stage in Zambia's development.
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CURRENT EFFORTS
TO CONTROL DEFORESTATION

The main areas which ideally should be attended to
in order to reduce deforestation are education, legis-
lation and its enforcement, land use planning, and
the provision of ways and means to reduce demand
for forest resources.

Present education efforts, by the Forest Department
(Forest Extension and Training Services) and the
Natural Resources Department, are admirable but
pitifully small in relation to the scale of the problem
and its highly dispersed nature. Currently the Forest
Act makes the right provisions, but enforcement by
the Forest Department is necessarily limited to con-
trolling commercial exploitation within reserved
forests; stumpages are too low and fees collected
probably represent less than 10% of the wood
actually cut.

Land use planning, i.e. allocation according to the
true capability of resources, is not carried out, and
it would be difficult to implement it unless there
were up-to-date inventories of wood stocks and
growth rates. At present, inventory is more or less
limited to plantation forests and very specific areas
of natural woodland. Indeed, there is no reliable
measurement of the extent of deforestation itself.
Present inventories are around twenty years out of'
date.

The Technology Development Advisory Unit of
unza is developing more efficient wood-stoves, and
the Forestry Department has developed a more effi-
cient charcoal kiln; however, such devices have yet
to be put into general use and hence are not at
present helping to reduce deforestation.

areas where tilling the soil would dry it or make it
susceptible to erosion, and to provide shade, shelter,
soil nitrogen and fuelwood, as well as foliage
browse for livestock.

Both the tasks of reafforestation, and the potentials
for sustainable (agro)forestry through wisely planned
tree planting, are massive. The active support of the
people is needed if forest resources are to be con-
served and developed to aid Zambia's development.
Plantation forestry should cease to be a limited,
government-run operation, especially as the costs of
managing plantations by paid labour and machines
are relatively high and the plantations are not
usually profitable until well into the first or even
second rotation. Community forestry through self-
help is the best overall strategy for the future
provision of our forest produce needs, right where
the produce is required. Wisely run, it can solve the
problems of labour and management costs, delayed
financial return, distance from source of demand,
law enforcement and public understanding of the
value of forests, as well as the increasing costs of
fuelwood.

ENVIRONMENTAL AND ECONOMIC
PROBLEMS ASSOCIATED WITH

PLANTATION FORESTRY

Both in their size and their implications for conser-
vation, the problems of plantations are less signifi-
cant than those for natural forests, but should
nonetheless be considered (perhaps a more detailed
study should be made in the near future).

In the long term, the effects of continuous cropping
of Pinus kesiya, P. oocarpa, Eucalyptus grandis etc.
may be deleterious to the soil. The latter species has
been shown to cause soil impoverishment in other
parts of the world.

Generally, the problem of plantation forestry is that
the right kinds of forest do not exist in the right
places to cater for today's demands. Reafforestation
is needed to counter the problems of deforestation;
more especially fuelwood plantations are needed to
cater specifically for the growing fuelwood demand.
And those areas of farmland with poor or eroding
soil could benefit from tree crops — to make use of
non-arable land, to produce fruit, nuts and honey in
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Agroforestry provides numerous benefits for the farmer

by integrating tree cropping on farms.' fue/wood, building

and fencing poles, soil protection and nitrogen fixing,

leaves for animal fodder, fruit and nuts, honey and

mushrooms. Here, a Zambian worker assembles a bark

beehive.

Credit.' Zarnbia Information Services
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The Forest Department has, in fact, recently begun
to consider the potential of community forestry.
There is a small pilot project aided by cida and an
FAo-sponsored dry area species trials project with
the aim of revealing those species most suitable for
fuelwood and other uses in the drier parts of
Zambia. finnida is assisting with training and
extension work. The recently proposed handing-over
of forest management to District Councils may help
to increase to some extent the area of plantations
managed for local use. The Natural Resources
Department is also about to undertake a pilot agro-
foresty scheme in Lusaka Rural District.

REQUIREMENTS FOR ACTION: FORESTS

The above has shown that the sustainable develop-
ment of agriculture, energy supplies, water supply
and distribution, and certain industries, as well as
the forestry sector itself, is at least in part dependent
upon the wise management of forest resources. In
turn, the future of forest resources is bound up with
the policies and activities of other sectors (perhaps
even as much as those of the forest sector). Hence
the detailed recommendations of section 3.4 are
designed to achieve multi-sectoral cooperation on,
among other issues, forestry conservation. However,
there are certain needs concerning the forestry sector
in particular which could usefully be summarised
here:

— Introduction of farm forestry to help alleviate
problems of soil infertility and erosion;

— Integration with agricultural extension
(agroforestry);

— Planned forward linkage to small forest product
industries;

— Inventory, particularly in valuable areas e.g.
Zambezi teak forests, and those suffering the
most severe deforestation;

— Natural forest management research, especially to
assess sustainable yields and find ways of securing
regeneration where there is conflict with other
land uses;

— Management of certain existing plantations and
development of new plantations by District Coun-
cils, where feasible, with full advice and assis-
tance from the Forest Department and Natural
Resources Department;

— Community forestry, in particular for fuelwood,
involving increased extension and back-up facili-
ties, and applied research into appropriate species
and techniques — including soil ameliorating
species such as acacias and leucaena;

— Research into the ecological consequences of
eucalyptus and pine cropping, with a view to
defining appropriate succeeding rotations;

— Various recommendations relating to improving
the efficiency of fuelwood use and substitution by
electricity (see section 2.3.7);

- Improved enforcement of the Forest Act to pro-
tect the diminishing forest ecosystem;

— Increased stumpage fees;

— From an analysis of inventory and (existing)
ecological data, determine if there are sufficient
gazetted areas of each woodland type to maintain
its biological diversity; define such areas where
they are not currently reserved in Forests, Nation-
al Parks etc. and prepare management plans for
their conservation;

— Determine those critical water catchment areas
which are currently suffering deforestation, and
define measures and responsibilities to ensure
continuous and adequate woodland cover and to
create it where it does not exist, along with
suitable watershed management plans.

m2.3.2 AGRICULTURAL
RESOURCES

MAINTAINING THE
'RENEWABLE CAPITAL'

OF FARMLAND

Now that Zambia is turning from copper to agricul-
ture to provide the fulcrum for economic advance, a
whole realm of issues has to be faced: ways of
increasing farm production, providing timely inputs
and marketing mechanisms, designing export stra-
tegies etc. However, in the plans that have been
made and the new activities started, a fundamental
and down-to-earth issue has been heavily sub-
merged. This is the definition of ways to ensure the
renewability of agricultural resources. Agriculture
depends upon such ecological processes as soil re-
generation and nutrient recycling — processes which
are particularly endangered when efforts are made
to increase productivity without conservation as part
of management. For example, traditional livestock
numbers are so high in certain areas that they
reduce the productivity of the pasture and cause soil
erosion; the poor pasture means the animals are
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unproductive and unmarketable. However, introduc-
ing a conservation element in rangeland management
and livestock control could improve the productivity
of the rangeland and hence the animals. When more
animals become marketable, they should be removed
from the rangeland, so that both farm income is
increased and overgrazing is reduced.

At present, agricultural development seldom makes
provision for the proper conservation of resources,
and whilst in many areas no great problems are yet
manifest, certain parts of Zambia already suffer
severe degradation notably through soil erosion and
overgrazing. These problems should be tackled now
and further cases prevented from appearing. In the
long term, however, we may find that there are
certain structural detects in our agriculture which
could lead at least to a lack of responsiveness to
changing human needs, and at worst to wasteful and
environmentally harmful farming practices. These
issues are discussed at the end of this section.

SOIL EROSION AND INFERTILITY

Ultimately, all life on this earth depends upon the
thin layer of soil between the earth's depths and the
sky. Soil takes thousands of years to form, and
civilisations — especially those where cultivable land
is scarce — have developed special ways of nurtur-
ing it. When such knowledge is lacking, or is
disbanded in favour of methods producing the high-
est output without conservation techniques, the soil
becomes prone to erosion. An unfortunate drawback
for many parts of Zambia in the country's drive for
agriculture is that, despite there being distinct areas
of good soil, much of the land is of poor fertility
with soil structure that is susceptible to erosion.
Bare soil, when the vegetation layer is removed by
overgrazing or burning, can be washed away in the
heavy rains. After compaction by raindrops, 'sheet'
erosion occurs; as run-off water gains momentum,
small channels and soon great gullies are formed.
Once the soil is so eroded, it takes decades or even
centuries to form again, or necessitates very costly
engineering works to repair. (The gullies formed in
the colonial tobacco boom in Eastern Province are
still only partially stabilised by bush growth.) The
damage is not caused only to farmland and the
farmer's livelihood; the eroded soil builds up in
irrigation channels, rivers and reservoirs, reducing
their effectiveness and sometimes causing floods.

Beaumont (NCS Background Papers) estimates that
Zambia could have lost fifty million kwacha due
directly to soil erosion in arable lands alone, where
perhaps 100,000 ha are at various stages of degrada-
tion. But the costs of soil erosion to the nation are
greater than this, for new land (at an ever-increasing
opportunity COSt) will have to be cleared, or
degraded land reclaimed, to attain the level of food
production which we require. According to work
carried out at Henderson Research Station, soil
losses of 1.5 tonnes and 1.8 tonnes per hectare per
year for sandy and clayey soils respectively are

acceptable, because that is the rate at which soil is
renewed. Bunyolo (NCS Background Papers) points
out that, despite the lack of soil erosion data in
Zambia, the indications are that soil loss here is
much greater than the permissible level. In all, there
is strong evidence that millions of tonnes of topsoil
are lost each year from Zambia's cultivated lands.
Clearly, such use of the soil is not sustainable.

Soil erosion (by water, more commonly than wind)
is one of the most serious environmental problems
in all provinces except Luapula and Northern. It is
especially bad in Central, Southern and Eastern
provinces where ihe soils are less stable (usually
more sandy) and where there is a higher density of
grazed and cultivated land. Few studies have been
made in Zambia of the interactions between differ-
ent causes of soil erosion. Chidumayo and Mwale
(NCS Background Papers) found a strong correla-
tion, however, between human and livestock popula-
tion density and soil erosion in Chipata District —
partly because as populations increase the more
erodible sloping sites are cultivated. Similar observa-
tions have been made in other parts of Zambia; the
phenomenon has strong implications for planning
new agricultural schemes.

A little should be said of the separate causes of soil
erosion. (Erosion which is caused by deforestation is
discussed in the section on Forest Resources.)

Soil Erosion in Arable Lands
Much erosion is taking place on the steeper slopes
of Eastern Province, on the edges of the escarp-
ments and hills around Mazabuka, parts of Pemba,
south Choma and Kalomo and east of Lusaka —
especially where the land has not been contoured.

On many commercial farms of the Mkushi Block,
large fields have been opened up on sandy slopes
without due attention to soil conservation. In a
relatively short time, severe gully erosion has taken
place over 5,000 hectares. At least 500,000 kwacha
will be needed to repair the damage - more if it is
left too late.

On the edges of large towns, particularly Lusaka,
Chipata, Kitwe, and Ndola, the problems of
deforestation are being exacerbated by soil erosion
resulting from urban fringe gardening on more slop-
ing sites.

Population pressure has also led to increased stream
bank cultivation. Hoe cultivation along the Gwembe
Valley in particular has led to stream bank erosion
by the removal of protective trees, shrubs and

grasses.

Certain cultivation techniques increase the risk of
soil erosion. Ploughing up and down the slope,
rather than across, can accelerate erosion — there
are various cases of this in Central Province in
particular. Row crops, or crops such as sunflower
which do not give a complete ground cover, can
encourage erosion if grown from year to year. These
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Goats can be a good source Qf income, provided they are

well managed. In parts of the Gwembe Valley,

overgrazing has caused the fragile and precious soil to

erode.

Credit: M. Edwards, EA R THSCA N

sorts of problems are widespread; they do not

necessarily lead to catastrophic erosion but they are

certainly debilitating for productivity.

Soil Erosion by Overgrazing

Soil erosion is one of the major effects of rangeland

degradation (described below). Critical erosion of

grazing lands continues to increase where stocking

rates are now two to three animals per hectare. The

reserves around Mazabuka, Pemba, Monze and

Choma, Mongu and parts of Eastern and Central

provinces are particularly affected. Erosion is caused

by the removal of vegetation and surface compac-

tion by hooves; it is more critical around drinking

places and along tracks near kraals, and is aggra-

vated by rangeland burning. In EaStern Province

and parts of Southern Province, the system of

herding cattle in the dambos during the rains is

causing severe gulley erosion e.g. in Chiefs Mpezeni,

Maguye and Sayiri in Chipata. Affected dambos are

no longer able to retain enough water to last

through the long dry season.

A particularly severe case of erosion is the Lusitu

area of the Zambezi Valley; it is now virtually a

dust bowl, goats having eaten almost everything and

exposed the ground to soil erosion. (In the colonial

era this was a resettlement area.)

Soil erosion is also increasing due to overgrazing by
wildlife. Very few data exist, and yet these areas
often form important parts of water catchments.

Soil Erosion from Rural Roads
In North-western and Western provinces, some of
the worst cases of soil erosion are in township areas.
These are the result of a lack of proper soil erosion
prevention works in roadbuilding i.e. incorrect
design and layout (particularly of drains) and insuf-
ficient maintenance. Roads in other areas e.g.
Eastern and Central provinces have often become
impassable due to gully erosion. This continual
frustration of road transport is a severe hindrance to
rural development; a survey by the University of
Zambia Geography Department has observed that
villagers are inclined to view many of their problems
in terms of ease of access to clinics, markets,
schools etc. Many of the problems experienced in
hauling the bumper 1985 maize harvest were due to
the poor condition of roads.

Soil Erosion due to Annual Burning
Controlled burning is carried out as a measure to
improve grazing. If it is not properly controlled,
however, and especially if it occurs late in the dry
season, the great heat of the fire (200° —900°C)
destroys the structure of the topsoil and removes all
the protective vegetation, leaving the surface highly
vulnerable to erosion in the first rains. The long-
term burning trials carried out by the Forest Depart-
ment provide a vivid illustration of this danger.

Induced Soil Infertility
The effects of continuous cultivation of the soil
have not yet been fully researched in Zambia. How-
ever there are indications that, as in most parts of
the world, continuous cropping of a single type of
crop from year to year will damage soil structure.
Most Zambian topsoils are coarse-textured and are
thus susceptible to erosion and compaction hazards,
and yet continuous cropping of maize is common.
Once exposed to high rainfall and solar radiation,
the rapid breakdown of organic matter leads to soil
aggregate instability. Poor soil structure can reduce
water acceptance by the soil and hinder seedling
emergence and root penetration. Good soil struc-
ture, however, is maintained by incorporating crop
residues, rotating crops, using green manures,
mulches and proper (non-compacting) tilling
practices.

Nutrient deficiencies and imbalances have been
appearing, particularly in commercial farms, over
the years. Some heavily fertilised soils are actually
experiencing declining yields, mainly because the
heavy doses of fertiliser which were intended to
increase production have actually acidified the soil.
More attention should be paid to determining res-
ponses to different fertiliser levels, as well as
ameliorative techniques such as liming and organic
matter incorporation where appropriate.
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Soils have also become infertile through leaching,
due to an insufficient organic matter incorporation
to retain the nutrients. A number of reasons may be
responsible for this e.g. burning of residues, inade-
quate manuring, overcultivation.

A problem which is not well understood in Zambia,
but which will become increasingly threatening as
more irrigation schemes are developed, is soil salini-
sation. Salt accumulations are already to be seen on
some fields of Nakambala Sugar Estates. Correct
drainage is an essential, but often neglected, element
of irrigation schemes. It should always be included
in order to lower the water table and prevent salt
accumulation.

CURRENT EFFORTS TO CONSERVE SOIL

In pre-independence times, a considerable commit-
ment and effort was invested in soil conservation.
Conservation works were constructed on arable
lands in both reserves and state lands. Most of the
cultivated fields were contoured, and storm drains,
windbreaks, banks or terraces etc. were common.
Catchment plans were operated and implemented.
Good land management advice was given to
farmers. In the early 1950s, Intensive Conservation
Areas were set up as conservation committees
amongst the farming community (albeit the larger
farmers only). The situation was similar to that
which is still successful in Zimbabwe today. At the
same time, however, many state lands were badly
gullied, having been exploited by Europeans who
did not reinvest in the land.
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Ei31Good soil conservation practice. These contour ridges help
to retain the soil and reduce erosion in the rainy season.
Credit.' Ronald Watts

REQUIREMENTS FOR ACTION: SOIL

A number of things have changed since the colonial
days. The economy has become more monetised and
hence farmers are responding most to those activi-
ties which produce direct economic benefits — often
at the expense of conservation. Soil conservation
works have fallen into disrepair. The Natural
Resources Department carries out some gully erosion
control, but its resources are negligible compared to
the problem. The Land Use Branch of the Agricul-
ture Department carries out a certain amount of
catchment conservation planning (covering basic soil
conservation infrastructure but not the works necess-
ary on individual farms) and it plans and pegs out a
very limited amount of soil conservation works.
However, nearly all of this work is restricted to
state-financed pro jects. Farmers receive scanty
advice on soil conservation. Limitations of labour
and finances have constrained the farmer from con-
structing soil conservation works, which are still by
and large perceived as the impositions of an alien
(colonial) culture. However, in many areas —
especially those where catchment conservation plan-
ning has been carried out e.g. Ngoni Reserves of
Eastern Province — the land continues to be well
protected with small fields, contour ridging and strip
cropping.

There are many functions which can help to build
soil conservation into Zambia's development; most
of these are combined with other recommendations
for conservation given in section 3.4. Some specific
needs are:

— Determine those areas of worst soil erosion (an
interagency study) and obtain basic data on
losses;

— Investigate soil conservation techniques e.g. speci-
fic cover crops, crop rotation, fertilisers, minimal
tillage, contour tilling, strip cropping, drains etc;
define which are most appropriate to the needs of
different Zambian farming systems; define meth-
ods especially those which demand less labour,
financial arrangements and incentives for their
implementation. (Methods currently used were
developed in Zimbabwe, which experiences differ-
ent soil and climate conditions.) This will entail
strengthening the Research Division of the
Department of Agriculture and the Natural
Resources Department, to increase their capabili-
ties for soil conservation research;

— More integrated extension; workers should each
have a basic knowledge of conservation tech-
niques. Educating the farmer is essential as the
soil conservation task is far too big for Govern-
ment alone. Extension should concentrate on
showing the farmer how he personally will gain
through practising conservation;

— Provide security e.g. long lease to the user of the
land to encourage wise and sustainable use;

— Encourage community participation in conserva-
tion works;

— Form District Conservation Committees assisted
by existing staff from the Agriculture and Natural
Resources Departments etc. who would act as
land inspectors and report to the committees;
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— Annual prize for best conserved large and small
farm;

- Set up 'demonstration farms' on land held by
sympathetic farmers.

RANGELAND DEGRADATION

Cattle are the main source of wealth for many
people in Southern, Central and Eastern provinces.
The number of traditionally managed cattle at the
end of 1983 was 2,048,000. Herding is usually on a
free-range grazing system, with a very low manage-
ment input. The low productivity of the cattle (only
5.1% marketed every year and an annual population
increase of only 4%) can be attributed to disease,
poor management and rangeland degradation. The
cattle are not only wasting resources (since their
death is by natural causes and few are used for
meat) but they are actually damaging the ecosystem.
Overgrazing causes soil erosion (see above) and it
can also affect grassland succession; the latter means
that the tender, more palatable and productive grass
species are constantly eaten off, so that the range-
land becomes dominated by coarser species.

These problems are worst in the traditional cattle-
rearing areas of Southern, Western, Eastern and
Central provinces. Of a total estimated 10,000,000
ha grazing area in Zambia, only 2,700,000 are
available for dry season grazing (Department of
Agriculture, Land Use Branch reports). Dry season
grazing is usually concentrated in dambos and on
floodplains. However, some of these areas are much
less able to support cattle than others; a 'sour'
(acid) dambo can support only one-third the stock-
ing rate of a 'sweet' (alkaline) dambo. When stock-
ing rates exceed sustainable levels, considerable
degradation is seen e.g. parts of Kafue Flats in
Southern and Central provinces (particularly
Namwala), and the flood plain edge (especially
around Mongu) in Western Province. However, in
many areas, no special provision is made for dry
season grazing: a village's pasture consists merely of
that part of the village lands not under cultivation,
at the edge of the village or the interstices between
farms. There is no discrete unit of land which is
allocated for communal grazing, and no control
over this grazing.

In the wet season (on drier land) the sustainable
stocking rates are lower, but browseable trees can
increase the productivity of the pasture. In some
areas, however, deforestation removes this potential.

Deliberate burning of pasturelands can indeed
increase their productivity (a late season burn
favours regeneration of grasses rather than woody
species) but indiscriminate burning can have long-
term undesirable effects on the pasture e.g.
weakening soil structure and inducing drought sus-
ceptibility, the latter due to the lack of active tree
roots bringing water up from a greater depth.

Action to reduce rangeland degradation has been
limited on the Government's part, and is almost
non-existent on the part of the farmer. A current
programme of the Department of Agriculture is to
establish Cattle Development Areas where the local
population is encouraged to adopt modern animal
husbandry methods which include active animal
health measures and pasture management and
improvement. The aim — to increase animal offtake
— fulfills many conservation objectives as well as
those of development.

REQUIREMENTS FOR ACTION:
RANGELAND

The problem of rangeland degradation is deeply

rooted in traditional values and in a lack of develop-

ment in rural areas. It will certainly not be solved in

a few years, but there are particular steps which

should be taken now to begin putting traditional

cattle-grazing on a sustainable path:

— Determine the worst areas of overgrazing;

— Determine the carrying capacity of unimproved

wet and dry season rangelands in each of the

main cattle-rearing areas. Those studies which

have been made may well be out of date because

of the considerable changes in the ecosystem that

have occurred. Studies could begin in those areas

which are carrying out Department of Agriculture

Cattle Development Area programmes;

— Greater attention to rangeland management, as

well as other livestock matters, in extension and

farmer training courses.
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AGRICULTURAL CHEMICAL
POLLUTION

Approximately three million kwacha are spent
annually on pesticide imports for use in the agricul-
ture sector. The country gains a great deal of benefit
from the use of pesticides and herbicides - they are
the main weapons against pre- and post-harvest crop
lOsses; their use in weed control makes labour more
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efficient; by preventing massive periodic losses
caused by insects and diseases, they stabilise our .
agricultural production. Production of cotton would
be virtually impossible without pesticides, and yields '
of other crops would be much lower.

For a given agricultural purpose, the type of chemi-
cal, its method of application and the quantity used
must be carefully controlled if serious environmental
consequences are to be avoided. In Zambia, unfor-
tunately, such control barely exists. Whilst overuse
is rare, due to the high cost of chemicals, it is
riotable that Zambia's large commercial farms use
more fertiliser than those in other countries of the
region (World Bank Agriculture Sector Report
1983). There are economic questions raised - pre-
cisely when do diminishing returns become negative
returns? — but environmental effects are also
appearing - excess phosphate fertilisers have
drained from agricultural land into water courses,
causing eutrophication which interferes with human
use of water and may cause death to fish. Unneces-
sary (routine) spraying of pesticides has been caus-
ing a build-up in the soil. Instead of killing pest
organisms on or in the plant, soil organisms may be
destroyed. In Zambia, the threat is greatest because
the chemicals most commonly used (i.e. ddt,
Dieldrin, Aldrin, bhc and Heptachlor) are all
organochlorines; these are persistent, and take many
years to decompose. Hence they remain in the soil,
and are also washed into watercourses. Organo-
chlorine compounds are poisonous to fish. They
become concentrated in the food chain, such that
the birds that eat the fish are also affected (sex
hormones and egg shell thickness are reduced, thus
reducing population viability; higher doses are
lethal). Significant levels of ddt have been found in
the fish eagle in Zimbabwe. In Sweden and the usa,
ddt was found in a large proportion of people at
the time when the chemical was widely used. Now
such chemicals have been banned in many countries
including Zimbabwe, but in Zambia ddt and other
organochlorines remain the most commonly used
pesticides.

Despite our using the most dangerous pesticides, we
take few precautions in doing so. Often containers
are not labelled to warn of lethal dangers; drums
leak, workers applying the chemicals are often
unprotected and poisoning has occurred; non-
adherence to waiting periods has damaged the crop;
useful organisms such as soil decomposers and bees
and other pollinators are destroyed along with the
pest. Very little research has been carried out to
look at the extent of such environmental effects in
Zambia. We know, however, that there are certainly
economic drawbacks to the continued use of
organochlorines. Pests develop resistance to the
chemicals when they are applied from year to year.
Some 300 species of pest are known to have
developed resistance to commonly used pesticides.

Currently, Zambia has niade no concerted efforts to
control agricultural chemicals. Hence the country
has been victimised by certain chemical companies
(and some aid agencies) who are selling us banned,
below standard or old products. There is no proper
code of use for the chemicals once they are
imported. The Commercial Farmers Bureau tried to
introduce a code of practice, but this was not
followed up. (However, the high cost of chemicals
and equipment and foreign exchange shortages have
indirectly limited indiscriminate use.)

REQUIREMENTS F'OR ACTION:
CHEMICALS

- Research into the extent of the problem i.e.
chemical levels in waterways, soil and residues in
food and animals, and definition of desirable
chemicals, methods and levels of application;

— Set up a practical control system for chemical
importation, manufacture, distribution, labelling
and packaging, referring to the World Health
Organisation standard where appropriate;

-- Ensure that future aid projects do not bring in
undesirable chemicals;

--- Define and implement appropriate legislation to
protect the user of the chemical and the consumer
of the produce treated with chemicals;

- Research into pest control, including biological
control (natural predators of pests) and integrated
control using specific cultivation methods.

CONSERVATION IMPLICATIONS
OF TSETSE CONTROL

Approximately one-third of Zambia is infested with
tsetse fly. Considerable efforts have been made in
the last thirty years to contain the fly (the vector of
the disease, trypanosomiasis, which affects both
people and cattle). Before insecticide use became
widespread, the main tool of control was bush
clearance and game elimination. This was expensive
and inefficient since, in the absence of agriculture,
the bush returned, providing the flv once more with
a pathway to infest the area.

The method used in Zambia today is sequential
aerosol aerial spraying. Endosulphan is applied at
low dosage rates (BO grammes per hectare) over
areas of up to 2500 km' per operation. Ground
spraying of the (more dangerous — see 'Agricultural
Chemicals' above) persistent organochlorines, ddt
and Dieldrin, is limited to smaller areas or places
with more difficult terrain. Currently the Depart-
ment of Veterinary and Tsetse Control Services
carries out very limited environmental monitoring
but there is very little information on the effects of
chemicals on non-target organisms in Zambia.

Increased tsetse control is being considered in Zam-
bia as part of a regional project to remove the fly
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belt common to Zambia, Zimbabwe, Malawi and
Mozambique. The economic benefits of this will
depend very much on whether the (traditional) live-
stock sector will be able to increase its productivity
in the tsetse-free areas in terms of marketed animal
production and development of draught power.

The direct environmental effects of tsetse control
(i.e. soil and water pollution) are perhaps less sig-
nificant than the indirect effects (i.e. the ecological
disturbance caused by the ensuing agricultural prac-
tices). Tsetse control implies an increased cattle
population; this will have to be accommodated in
one of several ways:

— No special provision made;
- Creation of additional grazing land;
- Increase the carrying capacity of existing land;
- Intensify animal husbandry.

There are environmental implications with each of
these strategies. The first strategy - no provision —
would undoubtedly lead to rangeland degradation,
poor animal nutrition and hence low offtake, lead-
ing to further degradation. The second - creating
new areas — implies a loss of wild habitat and the
erosion and other hazards of clearing further land.
The third - rangeland improvement - could
involve some of the environmental consequences of
more intensive farming, such as the loss of genetic
diversity, fertiliser run-off etc. The fourth - inten-
sive animal husbandry - is more applicable to
sedentary animals such as pigs and poultry, and, to
some extent, dairy cattle in small plots. This
approach has wider conservation implications of
diverting feed grains from human to animal con-
sumption, effluent disposal, import requirements
etc. such as is discussed below ('Efficient Use of
Agricultural Resources'). The latter strategy may be
appropriate as part of a new mixed farming system
to maximise the use of available resources.

In general, however, it would seem that rangeland
improvement (the third strategy) would be a neces-
sary accompaniment to tsetse control, in order to
minimise environmental hazards, and that this
should be accompanied by strict land use planning
to ensure sustainable afteruse of land cleared of
tsetse. For some areas, indeed, no sustainable use
may be possible.

The Department of Veterinary and Tsetse Control
Services is looking at more environmentally sound
control measures, such as insecticide impregnated

screens and traps, and is considering the use of
sterile fly techniques. The former will render any
environmental impact of chemical use extremely
localised; it has been shown to be very effective in
Zimbabwe near Chirundu.

Malawi and Mozambique. This should include
making a start on the following issues:

- A more integrated approach needs to be made to
determine the best ways of both limiting environ-
mental degradation and encouraging development
(particularly bringing cattle into the market) fol-
lowing tsetse control. Developing a policy for
regulating the national livestock herd may be part
of this effort. Ensuring correct land use planning
and control following tsetse eradication is another
part;

— Research is required into the environmental
effects of Endosulphan and other chemicals (see
'Requirements for Agricultural Chemical Control'
above). The need for a monitoring system should
be investigated;

— The use of tsetse targets and other techniques,
with potentially less widespread environmental
effects than aerial spraying, should be given close
attention.

EFFICIENCY OF USE
OF AGRICULTURAL RESOURCES

REQUIREMENTS FOR ACTION: TSETSE

- An environmental impact study should be made
of the proposed (EEc-funded) project to eradicate
the common fly belt of Zambia, Zimbabwe,

There remain certain questions which we must ask
about the way Zambia's agricultural resources are
used. In answering some, we may be able to point
to areas where immediate action can be carried out.
Others may reveal more fundamental issues concern-
ing the ability of our present agricultural structure
to meet future needs and adapt to future situations;
these should be attended to in longer-term planning.

Food Conservation
Losses due to pests, diseases and weeds have not
been adequately measured, but these losses are
recognised as being substantial. fao estimates that,
in general in developing countries, pre- and post-
harvest losses are in the region of 30%. Nearly all
of the open grain storage bins used in Zambia, for
example, are highly susceptible to rat and insect
infestation. Attempts have been made to counter
this by the Food Conservation Unit at Mount Mak-
ulu Research Station. A more widespread extension
of their designs for food bins (constructed in local
materials), for example, would go a long way to
conserving our agricultural output.

Efficiency of Energy and Imported Input Use in
Agriculture
Certain farming systems (notably those that are
highly mechanised) are very energy-intensive. Fre-
quently, high fertiliser applications (way above the
level at which nutrients cease to be limiting) are
made. More noticeably in Zambia, the transport of
staple foods over hundreds of kilometres adds consi-
derably to the cost of production (at least as far as
the consumer is concerned). There is not necessarily
any harm in this. However, a full costing of such
farming and marketing systems at world market prices
— where these represent smaller distortions in 'real'
values than within the Zambian market alone -
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may reveal inefficiencies in the use of certain
resources, especially those involving foreign
exchange. It is recommended that the production
and marketing of maize is studied in such a way.
The hauling of maize over long distances for mill-
ing, and the return of milled meal to the production
area is a case in point.

(Currently, the Government is concerned about com-
mercial farmers turning from maize-growing to the
more profitable beef ranching.) Is there really a
good economic argument for the removal of whole
villages in favour of commercial farms and the
subsequent increase in food output — or are the
social and environmental costs for new settlement
too great? Or is resettlement acceptable if well
planned, balancing the legitimate needs of the
people with the natural resources available?

Such decisions will have to be made at some stage.
It is the aim of the Strategy to provide our leaders
with useful and objective material for making the
right choice for Zambia's future.

Maize is the most popular food staple in Zambia, but
recent droughts have shown that it is not always a reliable
crop. Sorghum and millet are more suitable in drier areas,
as are certain wild plants, the use of which should be
investigated seriously.
Credit: Zambia Information Services

Integration with Forestry
As has been discussed in the section on forest
resources, trees have a great potential for solving
environmental problems on farms, as well as for
providing food, fodder, fuel and fibre. Whilst the
cultivation of some tree crops is reasonably well
understood by many farmers, the numbers planted
have remained low and facilities for increasing them
do not yet exist. However, certain exotic species
such as Leucaena leucocephela, Prosopis and Albi-
zia, as yet little-tried in Zambia, exhibit very high
productivity. Equally, some Zambian trees, such as
Acacia albida have great potential for helping soil
fertility, dry season grazing etc. Since their cultiva-
tion requires little tilling of the soil, which in
Zambia is so often erodible, continuous cropping is
likely to be sustainable. A considerable investment
in agroforestry research and extension activity could
pay very well.

REQUIREMENTS FOR ACTION:
FARM PRACTICES

Choice of Agricultural Output
From the conservation viewpoint, there are some
clear suggestions to be made: e.g. grow sorghum
and millet rather than maize in drought-susceptible
areas; plant perennial rather than annual crops on
steep slopes. Such knowledge certainly exists in
Zambia, although many factors (e.g. prejudice, per-
sonal preference, unavailability of seeds and other
inputs) limit its application in practice. The primary
solution is better extension (see section 3.8) but in
the long term we will have to face other issues. For
example, would our grain production not be better
used for direct human consumption rather than for
conversion into meat products such as pigs, poultry
and feedlot beef. In conversion, 90% of the total
nutritional value of the grain is used in animal
respiration, excretion etc. and goes to build parts of
the animal we do not eat. Certainly Zambia has
already made the decision to cut import bills by
using home-grown stockfeed, and unza has
developed a formula using our own resources.
Should not livestock rearing and fattening take place
on the poorer land only, rather than using some of
our best agricultural land along the line of rail?

- More widespread extension of improved food bins;

- Analysis of efficiency of use of energy and
imported inputs in agriculture;

— Plant crops according to ecological conditions;

— Develop agroforestry systems.
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2.3.3 HUMAN
SETTLEMENTS

TOWNS, PEOPLE
AND NATURAL RESOURCES

The extent of urbanisation is a feature of Zambia's
development which distinguishes it from nearly all
other African countries. The reasons for this
development are diverse. Many towns owe their
existence to the copper industry; people who have
settled in them have, by and large, achieved accep-
table standards of living. But there are some issues
which have been coming to light in recent years.
What will be the economic effect on town and
townspeople as the copper industry declines in
importance? How will this interact with the separate
problems of growing numbers of people, and the
increasing scarcity and cost of food and fuel in town
markets? We must not neglect the dependence of
urban systems on resources from rural areas.

Cities, towns and villages represent perhaps the most
complex systems of human endeavour. Such systems
inevitably include both the best and the worst condi-
tions of life; fortunately in Zambia our extremes
and their contrast do not match those of some other
countries. Nevertheless, to allow our settlements to
meet increasing human needs and to accommodate
future economic situations, we need to ensure that
the natural resource base is able to sustain the
settlements. At present in Zambia, we are not plan-
ning for such sustainability. Land is wasted and
sterilised, energy and materials are used inefficiently,
fuelwood becomes increasingly scarce and urban
agriculture — a necessary supplement to purchased
food - is discouraged or neglected. And industrial
and other processes pollute the environment and
damage our health.

Some readers of this document will be surprised to
see human settlements discussed as a conservation
issue. Conservation, however, is not merely a rural

affair. It covers the wise use of natural resources
wherever they may occur. Indeed, it is probably true
that the rural farmer retains an innate sense of
conservation whilst the town-dweller is often scarce-
ly aware of his environment, and hence attention
needs to be drawn to conservation in towns.

The urban population, of around 2.5 million, repre-
sents 43% of Zambia's people (1980 figures). In the
sixties and seventies, rural—urban drift accelerated
and today's rate of urban growth has stabilised at
around 7%. Most of the migration into towns is
opportunistic, based on hopes rather than guaran-
tees of employment. Indeed, unemployment abounds
in the major towns and, partly as a consequence,
illicit activities are spreading each day. In Lusaka,
squatter residents account for around 45% of the
total population (Third Five-Year Plan figures), but
most of these settlements are unplanned or at least
their beginnings were unplanned. Current formal
planning is based upon zoning; new industrial areas
have been built and the squatter settlements
improved and embraced as far as possible in an
overall low-density layout.

1"&Firewood or charcoal are used in nearly all Zambian
homes and many small industries. However, as the tree
line around settlements recedes due to overcutting, supply
becomes more of a problem. Here, charcoal is being made
in the traditional manner — less efficient than the new
kilns.
Credit: Ronald Watts

RESOURCE SUPPLY PROBLEMS

Energy
The firewood and charcoal supply of the major
towns is dwindling rapidly. Partly because of the
low density of development, trees have been lopped
or felled throughout many of the towns, as well as
for a radius of several kilometres outside them.
Even ornamental avenue and park trees have been
cut in some areas. Because wood stocks have
become inaccessible, and no special provision has
been made for replanting, the commodity has
assumed a value and has moved into the hands of
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the 'businessman'. Poor households can spend one-
fifth or even more of their income on charcoal and
fuelwood. The problem is naturally much more
severe in the larger towns, and yet it is here where
the most appropriate alternative energy supply (elec-
tricity) is available to only a few.

The low density of urban development results in
considerable energy inefficiency. Long service runs
are required between plots; more fuel is required in
transportation, especially as some journeys, which
might have been made on foot in a more compact
(or at least clustered) development, have to be made
by vehicle. The vehicles themselves are of so many
different makes that an effective spares supply
becomes impossible; many are abandoned early in
their life (nearly always without being recycled) and
others run badly tuned, using far too much fuel. On
the other hand, initiatives like the Rover Zambia
reconditioning plant are to be welcomed.

Food
Despite the sprawling nature of our towns, poor use
is made of the space between buildings. Unneces-
sarily large setbacks from roads and land adjoining
business are sterilised with tarmac, or they become
dumping grounds or, at best, are left vacant. And
yet the urban poor, many of whom are unemployed,
have to raise money to buy food for their large
families. Food price rises have become the most
contentious of issues in recent years. Despite no
official encouragement or aid, 'urban agriculture'
has been spreading. It is primarily the low income
group which undertakes these activities - which are
not (as some think) remnants of an agrarian society,
but are part of the lifestyle of people who have been
urban dwellers for many years (Food Strategy:
Annex, Socio-Regional framework 1981). Gardening
on home-plots (each around 30 m' in George Com-
pound, Lusaka) consists mainly of growing fruit
trees and vegetables. In the squatter areas, at least
half the households have small gardens. A similar
but rapidly growing proportion cultivate plots on
vacant land; maize is by far the most common crop
on these additional areas. The average size of such a
plot in George Compound is 260 m'. Whilst such
outside plots contribute greatly to the nutrition and
lifestyle of many townspeople, in some senses they
are most inadequate. They are (usually) illegal with
no security of tenure; they are badly sited and
distant from the house; few inputs such as fertiliser
are added; and crops are often harvested too early
in order to avoid the likelihood of theft. This is a
glaring example of an inefficient response to the
need to develop natural resources in our towns. The
lima programme, although focusing on small-scale
agriculture and showing considerable success in rural
areas, is missing a great potential in the towns. A
clear potential for environmentally sound urban
agriculture exists, if it is well planned and the
necessary infrastructure (water supply, extension
information etc.) is provided.

Water
Whilst 48% of the population in the ten largest
urban areas have a clean water supply with a private
tap in their own plot, 22% suffer from contamin-
ated sources, too long a distance to carry water, or
they share a tap with too many people (Mbumwae,
ncs Background Papers). In spite of the consider-
able cost of laying mains and treating water, it is
well known that the supply systems in many of our
towns are poorly maintained, resulting sometimes in
the loss of millions of litres of water a day — this in
a country which is experiencing more and more
droughts. In addition, many towns are becoming
riddled with borCholes, which have often been sunk
without sufficient knowledge of the available water
supply and the possible effect on the locality's water
table, and indeed water tables are frequently
reported to have dropped and boreholes dried up.

ENVIRONMENTAL PROBLEMS

When the various activities of human living and
industrial operation are concentrated, such as in a
town, it becomes increasingly difficult to deal with
the side-effects such as wastes and pollution. In
Zambia we do not suffer twenty-four-hour smog or
live under the shadow of 'dark satanic mills'. But at
the same time our knowledge of how to deal with
urban environmental issues lags behind our ability
to build new factories, roads and tower blocks. We
have allowed mistakes to occur — such as siting the
effluent water outlet of some factories just upstream
in the Kafue River of the intake for supplying water
to Lusaka, so increasing the cost of water treatment
— or siting some of the industries at Kafue such
that dangerous fumes pass over the township with
the prevailing wind.

The increasing numbers of people in towns are
overloading sewage works. For example, in Lusaka,
the Chunga River shows high faecal pollution due to
effluents from the overloaded Chunga Sewage
Works and Matero Oxidation ponds. In small settle-
ments in rural areas, 25 - 50% of the population
lack sanitary facilities altogether. At Mpulungu, a
small town on Lake Tanganyika (with a population
of about 10,000) 200 cases of diarrhoea per day
were once recorded. Whilst the planning authorities
are learning from mistakes, and are now concentra-
ting on separating incompatible uses, those areas
such as squatter compounds which have developed
without adequate planning control still present prob-
lems. Most of these compounds are not connected
to mains sewage; in Lusaka, the pit latrines of many
areas (e.g. Kanyama) are situated over aquifer
recharge areas — hence drinking water supplies at
many boreholes are now polluted. In defining areas
for waste disposal and treatment the planning auth-
orities have not adequately taken into account the
surrounding land uses.
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Pollution from motor vehicles consists of lead halide
particulates, carbon monoxide, nitrogen oxides and
certain hydrocarbons which are dangerous to health.
Zambia has not yet joined the countries which have
banned petrol with lead (anti-knock) additives. The
smell of black diesel smoke and the noise and
physical hazard of vehicles create an insidious but
significant blot on our daily lives.

Generally, our knowledge of the extent of pollution
is scanty, because there is no regular monitoring of
air, water, food etc. by an objective body.

Environmentally caused health problems result from
either the direct fouling of the urban scene by
pollution of air and water and poor disposal of solid
wastes, or indirectly by creating conditions for har-
bouring disease: damp and draughty housing; ponds
or the growing of maize and tall grasses close to
houses — some argue that maize harbours mosqui·
toes and hence increases the malaria hazard,
although this has not been proved conclusively.
Poor housing encourages bronchial problems, as
does air pollution. Water containments harbour
bacillary diseases. The accumulation of solid wastes

attracts vermin and flies which carry diarrhoea and
other diseasea. Such an unsafe environment is the
greatest single barrier to a healthy and productive
population (Goma: ncs Background Papers). Other
dangers which are more associated with the intro-
duction of 'higher' technology, and hence are
expected to increase in Zambia, are radiation and
noise pollution.

Zambia has made enviable advances in health care
which, among other things, have helped to cure
many environmental health problems. Prevention is
more desirable than cure, however, and it is hoped
that a greater environmental input in future settle-
ment planning and the adoption by the urban public
of useful conservation practices, will continue to
eradicate these problems.

CURRENT TOWN PLANNING

Town and country planning policy in Zambia lays
inadequate emphasis on respecting the natural
characteristics of a site. Attending to environmental
details is not mandatory in making planning appli-
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cations. In some instances this causes a kind of
aesthetic poverty — trees are completely removed
before new housing development begins, and
uniform mathematical standards of set-backs, plot
sizes, road width etc. are applied often irrespective
of the landscape and soil conditions. In other
instances more fundamental mistakes affecting the
proper functioning of the town are made (some are
described above). The scope of town planning con-
centrates on housing, commercial, service industry
and industrial activities — fair enough in respect of
people's basic needs. But other basic needs, particu-
larly food, fuel and recreation (i.e. those which
could be derived from the space between buildings),
are not planned for. If such needs are grouped into
'grey areas' within the planning process, then they
become easily forgotten, the land abused and the
town's resource base degraded. Nevertheless, there
are many encouraging aspects of town planning, one
of which is self-help housing.

i,:iL=!

community kitchen gardening; solar power for com-
munal water heating; craft development such as
soap and cooking oil production, carpentry, food
preservation etc; education on certain conservation
principles such as the need to leave trees on slopes.
There are many other potentials not yet realised,
such as community fuelwood planting, but the work
seems to provide a model, not only for housing and
community building, but also for generating a com-
munal commitment to the wise use of natural

resources.

The Department of Community Development, in
con junction with the Department of Agriculture,
runs a course which includes elements of home
gardening. However, at present they are attended
mainly by wealthier women.

In general, the District Councils have been tackling
environmental health problems with reasonable suc-
cess considering their limited resources. There are
limited but imaginative efforts by the Ministry of
Health and the Planned Parenthood Association of
Zambia to educate the public on environmental
hygiene and family planning respectively. (Currently
less than 2% of the population use modern family
planning methods.) The National Housing Authority
is undertaking various initiatives, including work on
more efficient housing using locally available materi-
als with safer waste disposal systems.

REQUIREMENTS FOR ACTION:
SETTLEMENTS

??7")"'!
Lusaka is renowned for the success of its self-help housing
schemes. Over 50% of Lusaka 's residents live in houses
built ihrough community pariicipa/ion. The same principle
could help in creating community fue/wood and garden
plots.
Credit.' Zambia Information Services

OTHER URBAN INITIATIVES

More than half of Lusaka's population, and a good
proportion of the residents in other towns, live in
self-help settlements. By 1972, the Government
realised that squatter settlements could no longer be
ignored and so committed itself to a policy of
upgrading townships beginning with George,
Chawama, Chaisa and Chipata. The Government
provided services and community facilities. The
people were organised into self-help groups to build
their own houses. This kind of work is continuing
under the Human Settlements of Zambia group (see
Jere: ncs Background Papers for a discussion of
various projects). The group is increasingly involving
people in the use of natural resources — using the
local laterite mixed with cement for building blocks
instead of 'imported' concrete blocks; establishing a
small tree nursery to provide houses with fruit trees;

The efforts required do not demand a Utopian
strategy to redesign the whole system of our settle-
ments. There are certain simple principles which
can, however, make them more habitable and less
costly to sustain:

— A void unnecessary waste of resources, particu-
larly energy;

- Design for flexibility of land use, which entails
retaining the fertility of the soil and sterilising as
little land as possible with concrete and tarmac;

— Preserve environmental amenity — such as
making efforts to retain trees on construction
sites and applying more stringent conditions on
the use and alteration of architecturally meri-
torious buildings (especially National
Monuments);

— Thrift in land allocation — sites allocated must
be of adequate size for the proposed use, and
should not include areas which will remain dere-
lict following development;

— 'Greening and growing' — a more positive policy
for urban agriculture, (community) fuelwood
growing, (community) recreational parks, and the
planting and proper maintenance of street trees;

— Include an adequate environmental input in the
to wn planning process. This would serve two
needs in particular: all developments should both
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respect, and indeed highlight, the natural resource
characteristics of the site and minimise negative
environmental impacts; the growth of the town
should be planned so as to create a healthy
balance with the surrounding rural hinterland in
respect of natural resource supply and demand —
this will mean a proper consideration of fuelwood
and food supply and productivity and profita-
bility of rural activities;

— As a begining to the above, a checklist of
environmental parameters should be adopted for
use in designing and granting planning permission
for urban development (see Appendix 7);

- Environmental//andscape design briefs for differ-
ent types of development could be prepared to
provide the architect/designer with better infor-
mation to create environmentally sound
development;

— The system of approving subdivisions should be
rationalised, and a consideration of natural
resources characteristics and land capability made
a mandatory part of the process of approval. (See
section 3.6.4.);

— More active public participation should be incor-
porated in formulating structure plans. At the
construction stage, however, it is just as advanta-
geous. Further self-help housing pro jects, with
greater urban agriculture/fuelwood/natural
resource processing and handicrafts elements
should be encouraged. This would form a large
part of the necessary development of urban com-
munity skills in natural resource use and conser-
vation. A study should begin on how to make
better use of temporarily vacant plots. This
should be linked with devising the administrative
arrangements for supporting urban agriculture in
areas where this is deemed practicable and
desirable;

- A full study (such as is proposed by the Natural
Resources Department) to investigate and monitor
natural resource supply and demand in relation to
demographic trends around a major town (i.e.
Chipata), should be supported. (See Appendix 3.)
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2.3.4 WILDLIFE

RESOURCES

Zambia has reserved twenty-nine million hectares of
land for wildlife conservation. In all, there are
nineteen National Parks and thirty-one Game
Management Areas which are widely distributed in
all provinces. They are managed by the National
Parks and Wildlife Service, the functions of which
include: managing National Parks (NPS) and Game
Management Areas (GMAS); conservation and pro-
tection of wildlife and objects of aesthetic, prehis-
toric, historical, and scientific interest, and planning
and development of tourist infrastructure in Natio-
nal Parks.
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The Black Rhino: an endangered species, according to

IUCN. Records taken in the Luangwa Valley between

1978 and /984 by the Save the Rhino Trust showed that

70% of all Black Rhino deaths were caused by poachers,

rather than natural causes. Other animals in Zambia,

classified as 'vulnerable' to extinction, are the elephant,

cheetah, leopard, wild dog and slender-snouted crocodile.

Concern is also shown for the shoebi//, the wattled crane

and some gtf the lechwe.

Credit.' M. Bou/ton
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CONSERVATION PROBLEMS

Apart from problems caused by deficiencies in the
Wildlife Act, the encroachment of smallholder agri-
culture and the fragmentation and non-coordination
of activities by organisations that have an interest in
wildlife resources, poaching has been identified as
the single most serious problem faced by the Nation-
al Parks and Wildlife Service. It threatens all other
interests that depend on wildlife resources. Whilst
elephant numbers were known to be over 100,000 a
decade ago (Luangwa Valley catchment), the popu-
lation has reduced to less than 40,000. The black
rhino, which used to be plentiful in many parts of
Zambia, in now nowhere to be seen in most of
them, except in isolated parts of the Kafue, Lower
Zambezi and Luangwa National Parks and sur-
rounding GMAS. Total numbers probably do not
exceed three hundred.

Up until 1974, Zambia's wildlife estate had rela-
tively few poaching problems when compared with
Kenya and Tanzania where this evil had forced
governments to ban certain wildlife utilisation pro-
grammes. With the ban on hunting in East Africa,
coupled with an increase in the value of elephant
ivory and rhino horn on the international market,
Zambia began to experience large-scale commercial
poaching. By 1980, the National Parks and Wildlife
Service could no longer contain the poaching prob-
lem on its own. Because of the prevailing depressed
economic situation the Department was poorly
staffed, with very few funds and no equipment with
which to combat poaching. The situation remains as
it was, and is getting worse despite several voluntary
organisations (such as Save the Rhino Trust, Honor-
ary Wildlife Rangers and the Wildlife Conservation
Society of Zambia) coming to Government's aid.

Poaching is the single most important wildlife con-
servation problem in Zambia. However, its effects
have been compounded by several other economic,
social and organisational problems which beset the
country. Indeed, it could be said that poaching is
only the symptom of a more insidious disease — a
disease which is caused by a lack of development in
wildlife-rich areas, and also by a lack of develop-
ment in Government to combat the problem.
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With so many groups claiming rights for the (direct
and indirect) use of the wildlife resource (e.g. locals
for meat, safari companies for hunting, tour
companies for tourism, wildlife enthusiasts for
education, research and aesthetic reasons) it is inevi-
table that conflict and self-interest will arise.

It is difficult to escape the conclusion that many
apparent conflicts are based on narrow perception
rather than on fact. The documentation of many
problems lies in newspaper articles and magazines
concerning the rights of users and the role of public
agencies, the abuse of rights, and locals' dissatisfac-
tion with non-consumptive users. However, when
hard data are collected, the problems of poaching
and conflict appear to arise from the absence of
wildlife projects that make the best use of govern-
ment expertise or private initiative and more
especially from an absence of a policy to incor-
porate local participation so that benefits are
equitably distributed. It is particularly important
that issues of underdevelopment in the vicinity of
protected areas are addressed — for these under-
mine wildlife conservation efforts, encouraging
poaching and encroachment of farmland etc. It is
therefore evident that in conserving wildlife
resources, and in trying to obtain optimum benefits,
prevailing problems have to be addressed and solved
in a balanced way. These include:-

- Loss of wildlife stocks and hunting opportunities;

- Environmental effect of different types of land
use in Game Management Areas, and compati-
bility of different types of use;

— Conflict among users;

— Deficiencies in scientific and technical knowledge
to help in decision-making;

— Inadequacies in decision-making and poor organi-
sation structure to help the best allocation of
resources;

— Legislation not being conducive to sustained wild-
life use by locals.

BENEFITS OF
WILDLIFE CONSERVATION
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Poachers rob the national economy of millions of kwacha
in wildlife products every year. This photo shows rhino
horns which were smuggled out of Zambia and recovered
at Frankfurt A irport.
Credit: Wildlife Conservation Society of Zambia

There are many potential social and economic bene-
fits which can accrue from wildlife and wild ecosys-
tems when these are properly conserved and utilised
in managed wildlife areas. For example, controlled
hunting can provide a sustainable yield of cheap
protein for Zambians in areas where there are no
commercial butcheries or reliable fish supplies.
These benefits are direct, obvious and can be
enjoyed in the short term. More subtle but just as
important socio-economic benefits include the en joy-
ment of hunting; the not inconsiderable income
from safari operations; allowing other agricultural
land to produce crops rather than (less efficient)
livestock protein substitutes for wild meat; balance
of payments savings in not importing protein; keep-
ing wildlife populations in balance with their habitat
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via controlled hunting as a management tool; and
better utilisation of (tsetse-infected) land than for
livestock.

A 1969 fao report states that 60% of the animal
protein consumed in Botswana annually was derived
from wildlife. Steir (1971) reports that in a section
of the Luangwa Valley, subsistence hunting was
worth about $200,000 per year during the 1969 to
1971 period for meat alone; and Kenya earned $30
million in 1969 through wildlife-derived tourism
(FAO report 1969) which by 1976 had jumped to
$112 million (FAO Report 1980);

Other benefits of wildlife conservation and manage-
ment include:

Direct Income from Employment
Wildlife enterprises e.g. tourist camps, game meat
processing, when properly planned can offer
employment even to the unskilled. This is important
in areas such as our gmas which are suffering an
unproductive emigration to towns.

Indirect Income Benefits
Tourism, which is largely wildlife-based in Zambia,
generates income for a country by a considerable
multiplier effect.

Diversification of the Economic Base
Where there are depressed industries in Zambia,
wildlife tourism can offer a good alternative
economic base. And unlike large investment oppor-
tunities in industry, many lodging, food or guide
services and hunting are within the skill and invest-
ment range of local people.

Tax Revenues
Wildlife-based tourism generates taxes from business
houses, lodges etc. Hunting licence revenue also
accrues to Government, although this should be
returned directly to wildlife management wherever
possible.

Public Relations for Zambia
Wildlife-based tourism can help Zambia, which is
away from large business centres and off major
communication routes, to enhance its image in the
world. In a world increasingly dulled by the inter-
national style, it is good to be able to contribute our
heritage, maintaining its integrity as part of the
world's treasure, through conservation.

Biological Diversity Benefits
Zambia's unique wild ecosystems represent highly
complex biological 'information' that has taken mil-
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Hippo numbers in the Luangwa River are rising and are
causing habitat degeneration. Active management 0/'
thriving wildlife populations is essential for their heahh
and protection, and can yield economic benefits — like
hippo meat, for example.
Credit: Zambia Information Services

43



lions of years to develop. Apart from the spiritual
and aesthetic values that this 'information' contains,
there are all sorts of apparent and latent functional
values — for agricultural and medical purposes, for
example.

Tourism, Forestry and Agriculture should be
rationalised and coordinated so as to optimise
benefits.

REQUIREMENTS FOR ACTION: WILDLIFE

CONSTRAINTS TO A
MORE SUSTAINABLE USE OF

ZAMBIA'S WILDLIFE

While the benefits that could accrue from wildlife
conservation are many, Zambia is not realising the
potential. Apart from low finances, lack of equip-
ment and shortage of manpower which have allowed
poachers to take the upper hand, there are other
factors which have frustrated progress in the
nation's attempts to manage wildlife resources. For
instance, lack of public participation and support
for wildlife management, and conflict over land use
(mainly agricultural encroachment) have adversely
affected wildlife conservation efforts to such an
extent that a number of projects have been either
poorly executed or abandoned.

Low finances have adversely affected the grading
operations that enable the opening of tourist roads,
the servicing of wildlife personnel, the running of
anti-poaching operations and the provision of facili-
ties that would make the National Parks and Wild-
life Service function effectively.

There are also deficiencies of law. The National
Parks and Wildlife Act was enacted when there was
no economic value placed on wildlife resources and
no emphasis on other benefits e.g. employment
generation. Today, the recognition of a whole range
of wildlife values necessitates a review of the laws to
reflect the resource's economic value.

Research and inventory are essential functions in
wildlife management and should be updated regu-
larly to provide the necessary information and data
on dynamic ecosystems. A critical shortage of funds
and a lack of both numbers and adequate training
of personnel has resulted in the National Parks and
Wildlife Service suspending most of the vital
research projects that are necessary to study and
monitor the carrying capacities of vegetation types,
habitat condition, and problems such as vegetation
degradation and soil erosion which come with wild-
life overstocking. In many cases it is difficult either
to be conclusive about the problem or to take
appropriate action without proper information.

The introduction of other forms of land use e.g.
agriculture, forestry, mining, fisheries and hydro-
electric development has not usually been conducive
to wildlife resource conservation. This need not
necessarily be so if the component which is currently
lacking - a 'land capability' approach to planning
— is successfully integrated.

If Zambia is to derive the desired benefits from
wildlife use, the activities of the National Parks and
Wildlife Service and othe related agencies such as

In order for Zambia to realise further benefits from
its wildlife conservation efforts:
— There is a need to take further measures that

would stop poaching from escalating. This will
require financial, material and manpower
resources (particularly better communications
between scoutS - radios, aircraft and the grading
of roads). It will also entail raising the penalties.
Poaching is at least as great a theft from the
nation as emerald smuggling, and as immoral as
Mandrax trafficking;

- The Department of National Parks and Wildlife
should be strengthened and given further finan-
cial support in order to meet adequately its
intended ob jectives of conserving, planning and
developing the wildlife estate for various users.
This will involve in particular the planning and
research divisions and will necessitate the creation
of a comprehensive work programme to tackle
priorities;

— A massive education information programme
should be initiated so as to create an awareness in
(local) people of the values of wildlife; the capa-
city of the Ministry of Lands and Natural
Resources to conduct such a programme should
be developed;

— Other projects that are carried out close to wild-
life estates should be properly reviewed in their
planning stages so as to avoid or at least
minimise any adverse effects that would cause a
loss of benefits from existing wildlife resource
use;

— Lease arrangements could be made where parts of
National Parks and/or Game Management Areas
are managed and developed on a cooperative
basis between government and district councils as
well as between government, district councils and
private investors. In the case of private invest-
ment it is stressed that no private ownership of
National Parks and Game Management Areas
should be condoned, and neither should private
involvement without adequate Governmentl
council representation on e.g. the pro ject board;

— Such a practice could realise several benefits,
namely:
a. Government will be relieved from using public

funds for wildlife management and infrastruc-
ture development;

b. Government could receive payment from con-
cessions through contract arrangements. (Con-
cessions should be on a five-year minimum
basis i.e. long enough to encourage investors
to create infrastructure in an area.);

c. Government is relieved of the heavy duty of
providing the services which concessionaires
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might more easily manage, including delivering
salaries and supplies to Government personnel;

d. Concessionaires pay taxes. In the case of such
projects, Government may find it most bene-
ficial to return these taxes directly to the
District Council and to wildlife management
(at least in the short term). See section 3.4;

— A review of the trading policy on ivory. Ivory is
produced in Zambia and other East and Southern
African countries. However, these African states
have very little control over the ivory trade, at
least in terms of maximising the income earned
locally from ivory. Currently the income to
Government is far below potential — due to
poaching reducing supply and also to insufficient
marketing gains; The trade is mainly conducted in
the Far East where sophisticated markets have
developed. There should be a way of manipulat-
ing this present practice so that value can be
added to ivory (as well as to other wildlife
products such as crocodile skins) sold in this
region. It is worth pointing out that other ele-
phant products - such as the skin — have a
value which together can exceed that of ivory.
Problems such as locating, employing and train-
ing the necessary processing skills, and reducing
the current bureaucratic difficulties in the ivory
trade, should be investigated. Working together,
African states could come up with a policy (either
through sadcc or some other organisation) which
would control the trade of wildlife and its related
products. An ivory cartel is one idea. Zambia
might gain various advantages if it took the lead
in coordinating such an initiative;

— Local involvement in wildlife pro jects. a review
of many wildlife-related programmes shows that
most of the enterprises do not involve local
people. Even if the businesses are now controlled
by Zambians of both local and European origin,
any involvement of local people who live right
next to the wildlife resource is currently the bare
minimum. This practice has alienated local people
and hostilities have resulted. Pronouncements
that 'wildlife is only for whites' are widespread,
even among chiefs. This has occurred because
local people do not receive any benefits. Deliber-
ate efforts should be made to create programmes
that will involve (employ) local people so as to
spread benefits and eventually win their support,
which could in turn help reduce poaching. Evi-
dence of such support already exists where in
Chief Kakumbi's area (Mfuwe) the involvement
of local people has brought considerable support
to the National Parks and Wildlife Service. This
is reflected by a reduction in commercial poach-
ing. Poaching from Chief Kakumbi's area is only
for the pot — the odd impala - while most of
the poaching of elephant and rhinoceros is done
by residents from the escarpment;

- Tackling habitat degradation. The old belief that
wildlife populations should not be tampered with
in National Parks has often brought about severe

degradation in the habitat. In South Luangwa
and other National Parks, vast areas have been
destroyed through overgrazing, tree destruction
by elephants etc. Active management, mainly
through culling of wildlife populations by appro-
priate means, is a must. A good example is that
of hippos in Luangwa. With growing human
population pressure in the gmas, animals can no
longer move freely as before, so they are con-
fined to portions of the parks which are now
heavily degraded, resulting in severe soil erosion.
Conservation calls for quick action. Allowing the
hippos to continue degrading their habitat will
ultimately lead to their impoverishment. It is
recommended that an immediate experimental
programme of hippo cropping be implemented in
the Luangwa. This could provide one of the first
pro jects involving greater local participation and
providing local benefits — mainly in the form of
meat.

In other areas, the progress of habitat degrada-
tion should be studied, at first perhaps by com-
paring ecological data from some of the studies
that have been carried out, and then by setting up
permanent monitoring of representative sites.
Experimental management techniques should then
be employed to begin counteracting degradation
where it has occurred;

- Revised survey information is required for all of
Zambia's protected areas. Certain information is
decades out of date. Some areas may have
become degraded and put under such human
pressure that degazetting could be recommended.
Equally, there may be other areas which should
be brought into the protected estate, and survey
programmes should be designed to identify these.
Clearly, surveys should be organised on a priority
basis, with significant and threatened areas —
such as South Luangwa National Park - being
covered first.
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2.3.5 TOURISM

Economists have stressed that developing countries
should diversify into those industries in which they
have a comparative advantage, and which will
employ large numbers of unskilled and semi-skilled
people. Tourism is the fastest growing foreign
exchange-earning industry in Africa. In 1984,
129,000 tourists visited Zambia, bringing in 55 mil-
lion kwacha.

The dependence of tourism on the wildlife resource
base is discussed in the section dealing with wildlife
conservation (2.3.4). The tourism industry has two
characteristics which are relevant to our concern for
sustainable development through conservation: first,
its potential lies in the uniqueness of certain
resources such as wildlife and landscapes, buildings
and cultural artefacts; and second, its enterprises are
mainly trades and services, not based upon the
consumption of these resources. (The consumptive
nature of tourism i.e. food and energy supply, is not
considered here.)

Since the natural and cultural resources are unique,
fixed in location and often irreplaceable, it is impor-
tant to control the degree and manner in which they
are exploited, and to anticipate the effect on the
sustainability of tourism of different methods of
exploitation.

Zambia recognises the potential social and economic
values of tourism, and in doing so, has created
organisations that both manage the tourism resource
and look after the industry itself. To develop and
promote the industry, a Ministry of Tourism was
created together with two parastatal bodies: the
Zambia National Tourist Board and the National
Hotels Development Corporation, with the former
administering a Tourism Act and the latter
managing state-owned hotels. These organisations
operate together with several private businesses.

In the tourism industry, the nature of the resources
requires that they be very skilfully developed for
exploitation. Infrastructure developments include
roads, waterworks and other tourist-serving facili-
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The Victoria Falls: one of the most awesome sights in

A frica. Tourism is one of the fastest-growing foreign

exchange earners in the continent, but its sustainability

will depend more and more upon careful conservation of

wildlife, landscapes and cultural products.

Credit: Zambia Information Services

ties. These developments affect the quality of the
resources which are being opened up, and they also
have an impact on other natural resources. In order
to ensure the sustainability of tourism, conservation
efforts are needed to maintain the irreplaceable
resources upon which the industry depends. Such
efforts are not always made in Zambia.

However, the tourism industry in Zambia has not
yet reached a stage where it causes severe environ-
mental problems. For example, the authorities have
been careful to exclude aesthetically undesirable
forms of development. Nevertheless, some road con-
struction methods and the lack of road maintenance
in national parks have caused a considerable amount
of soil erosion in the Luangwa and Kafue parks.

One problem faced by the tourism industry is that
of fragmentation. The Government institutions
which either control the tourism resource base or
undertake promotion and development of tourism
are not well coordinated. The institutions tend to
confuse private operators and would-be developers
and thereby retard the progress of the industry.

The cultural tourism resource has hardly been
exploited. Traditional crafts (e.g. from wildlife by-
products, forest products) are seldom used in pro-
moting tourism, although a good start has been
made in Livingstone. A lack of control over
development, however, can lead only to the erosion
of traditions and their relationship with the natural
resource base. The Mungongo tree (Ricinodendron
rautanenii), for example, is being overexploited near
Livingstone for the craft industry.

Unlike some other industries, the development or
improvement of resources for tourism often has
strong implications for other sectors. Roads provide
a means for marketing agricultural products or
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promoting industrial development. Hotels, parks
and restaurants can make a community attractive to
those seeking areas in which to invest. In Zambia,
the tourism industry is not properly developed so as
to achieve the many benefits that the industry could
bring. (In turn, other developments can be used to
the advantage of tourism. For example, dams are
built for flood control or power generation, but they
can also be used for tourism, witness the recent
opening up of Kariba for tourist use.)

REQUIREMENTS FOR ACTION: TOURISM

Where tourism operations are introduced which
serve remote business interests only, the natural and
human balance of life in the locality can be adverse-
ly affected. Depopulation, community disinteg-
ration, landscape deterioration and other degrada-
tion of traditional and historical systems and values
can result along with direct economic effects such as
an increased dependence on expensive imported
energy. These effects can be avoided in a properly
planned tourism industry which has strong links

with the conservation bodies who look after the
tourism resource. To achieve this, the following
actions are proposed:

— Provide a framework for raising the living stan-
dards of (local) people through their sharing in
the creation and enjoyment of the economic bene-
fits of tourism. A pilot project should be
designed through collaboration between the rele-
vant Government agencies and interested private
companies;

— Develop infrastructure and provide facilities to
benefit visitors, residents and local industries
through properly designed multiple-use schemes;

- Establish tourism development programmes which
are consistent with natural resource conservation;

- Those development pro jects which potentially
affect the viability of National Monuments or
other tourism sites to be planned so as to
minimise negative impact; include a protectionl
salvaging element in the budget where necessary;

— Strengthen the National Monuments Commission
to provide for further professional staff, to aid in
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Lions in South Luangwa National Park. The conserva/io/l
of wildlife is an essential pari of a balanced tourism
programme, and contributes to revenue generation. In
1984, tourists spent 2.5 million kwacha in this Park.
Credit.' Zambia /Kfor/na/ion Services.
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particular the interpretation of cultural and
natural heritage sites to the public, within the
framework of sensitively planned tourism
development;

- Strengthen the coordinating role of the Ministry
of Tourism in tourism development, and the
communications between this Ministry and the
bodies which are responsible for natural

resources.

ORGANISATION

=bq :=!1±"

About 6% (45,000 km') of Zambia's surface is
under water. The water surface is constituted by five
natural lakes (Tanganyika, Mweru-Wantipa, Mweru-
Luapula, Bangweulu and Lukanga), three rivers with
their tributaries (Upper Zambezi, Kafue and
Luangwa) and two man-made lakes (Kariba and
Itezhi-tezhi). These water resources constitute the
major fisheries of Zambia. To supervise the
management of this resource, the Fisheries Depart-
ment under the Ministry of Agriculture and Water
Development has been created.

In Zambia the fishing industry provides direct
employment for about 25,000 people in the category
of primary producers and also provides indirect
employment for another 30,000 people. Apart from
employment generation, the fisheries industry has
opened up areas that would never have been
developed, through the construction of feeder roads
which have been followed by schools and clinics.
However, the marketed fish yield is in fact declin-
ing. Several factors have led to this decline.

2.3.6 FISHERIES PROBLEMS

The importance of fish as a customary item of diet

and as a source of protein in Zambia cannot be

overemphasised. With the exception of 1978, annual

production from 1972 to date has exceeded 50,000

tons with a peak in 1975 of over 60,000 tons. The

development of fisheries in Zambia has followed

world trends where, since World War II, nations

have greatly intensified their fishing efforts, together

tripling the world's fish catch - a greater increase

than in any other human food source. Today,

however, in some localities, there are signs of fish

resource overexploitation, and we are obliged to ask

the question: can we continue to extract more and

more fish from our lakes and rivers without concern

for the limits of supply?
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The fishing sector is an important employer in rural areas.
The fish caught cons/itute a significant part of the
Zambian diet.
Credit.' Zambia Information Services.

- Inadequate knowledge of the potential of the
resources and an inability to monitor them, which
has lead to localised overfishing as well as missed
opportunities;

— Unsustainable fishing practices e.g. using nets the
mesh of which is too small;

- Spoilage of fish due to poor handling or
preservation;

— Inadequate capital investment;

— Inadequate extension and law enforcement
services.

There are clear cases of the activities of other
sectors having deleterious effects on the fisheries
resource base; priority problems have to be resolved.
The provisions of the Fisheries Act are adequate,
but its enforcement is not. This leads to problems
including excessive exploitation pressure and
resource use conflicts where water is subject to high
demand by other users. At preSent, water rights are
vested mainly in the mining and hydroelectricity
sectors. In planning for both these industries, con-
sideration should be given to the needs of the
fisheries industry.

With the pressure for full utilisation of water for
industrial purposes and the continuing lack of pollu-
tion control, industrial discharge continues to
threaten the ecosystems of fishery areas. The impact
of pollution in the fisheries industry has not been
quantified, but reduced fish catches in areas sus-
pected of heavy pollution are evident. A tributary of
the Upper Kafue which has a high concentration of
mine effluents is now known to have no fish life at
all.
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REQUIREMENTS FOR ACTION:
FISHERIES

Certain specific actions are required in order to put
the fisheries industry on a path towards sustainable
development. Priorities include:

- An immediate investigation of the effects of cer-
tain fishing techniques such as pursuing off-shore
fish populations on all the major lakes and
especially in Lake Tanganyika;

- An appraisal of fish stocks and their biological
productivity in most of the water bodies (particu-
larly those upon which many fishermen's liveli-
hoods depend and which are suffering reduced
yields) to be carried out and programmes pre-
pared for their improved management; the Luk-
anga and Upper Zambezi should be studied first;

— A kng-term programme should be initiated for
all fisheries, based upon principles of sustainable
development;

— The Department of Fisheries to have its research,
law enforcement and extension capabilities
strengthened;

— Enforcement of the Fisheries Act (including net
sizes and licensing) to be stressed (as a separate
activity to extension so that fishermen's support
for extension workers grows) and made applicable
to all levels of users;

— Aquaculture to be developed in order to make
use of farm waste products, to decrease pressure
on natural fish stocks, but to be undertaken in a
manner which avoids associated environmental
health problems.
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Fishing in Zambia realises over 50 million kwacha a year
(/980).
Credit.' Zambia Information Services
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2.3.7 ENERGY

Without appropriate forms of energy, Zambia
would not be able to turn the machines that drive
agriculture and industry, which in turn propel the

economy.

Zambia's industrial and commercial economy is still
structurally biased towards oil usage, and the
country imports considerable quantities of petro-
leum. These imports consume a large proportion of
Zambia's foreign exchange earnings. In 1982, Zam-
bia imported 592,529 metric tonnes of petroleum at
a cost of 158 million kwacha equivalent. This repre-
sented 16% of the total export earnings for the year.
Indeed, the cost of importing petroleum to Zambia
is relatively higher than to other countries due to the
long road distances involved, and the cost of main-
taining the oil pipeline to Dar es Salaam.

Zambia also imports coking coal (used in the
mines); however, most of its other coal requirements
are met through local production at Maamba,
although in general coal accounts for only a small
percentage of energy used.

Fue/wood is the principal form of energy used in the
domestic and small industry sectors and provides
80% of the energy used in urban areas and nearly
100% in rural areas, with an additional small per-
centage used in the mines. The demand for this
form of energy is evidenced in urban areas and new
settlements by the amount of tree-cutting in the
hinterland.

The impact of tree-cutting extends far out from
towns, as much as 150-200 km by road in the
Copperbelt and Lusaka areas. Ironically, these are
areas that have access to other forms of energy such
as electricity. Zambia has an abundant hydroelectric
power potential (about 4000 MW) with a presently
installed capacity of 1,738 mw — one which is far
in excess of current national use and external
demand from Zimbabwe and Zaire. The production

cost of hep in Zambia is one of the lowest in the
world. Unfortunately, this form of energy, most of
which is renewable in the form of hep and which
potentially is in abundant supply, is not made
readily available to the public; only a small propor-
tion of urban households are connected to an elec-
tricity supply. One constraint to the extension of
urban electrification is the prohibitive cost of elec-
tric appliances, even when technology for simple
equipment exists. There is an obvious need to
explore ways to increase the use of this cheap energy
source so as to conserve trees, and save vast areas
around towns from deforestation and erosion. For
further discussion on fuelwood see section 2.3.1
and, for urban areas, section 2.3.3.

It has often been observed that Zambia produces an
excess supply of hep and yet still imports huge
amounts of oil products. Obviously, there are struc-
tural problems in the choice of energy. The Depart-
ment of Energy has compiled data which indicate
that most ma jor industries are petroleum-based.
These are: a fertiliser plant, colliery, glass factory,
and textile and cement factories. The Department
has put plans underway to begin electrification of
some of these industries so as to conserve petroleum
and utilise hep; Zambia Consolidated Copper Mines
have begun practising various measures along these
lines.

ENVIRONMENTAL ASPECTS OF
HEP DEVELOPMENT

Dams and other water impoundments bring benefits
to the nation through hep production and act as
reservoirs for water which can be used for fisheries,
drinking water supply and indeed agriculture. How-
ever, if not properly planned with an environmental
planning input right at the beginning of the project,
they can be a cost to society. Sometimes the total,
long-term opportunity costs can exceed the benefits
generated through hep and other uses. Dams have
been constructed such as the Itezhi-tezhi, whose
impact on wildlife in the Kafue Flats, ranching and
the Nakambala Sugar Estate were not predicted at
the planning stage; however, indications of various
environmental costs which were not considered at
first are now acknowledged. Another example is the
social cost caused by the construction of the Kariba
Dam. It is known that families and complete village
units were broken. This resulted in famine and even
death because no environmentally and socially sound
contingency plans were made for these people in
constructing the dam, and they were resettled on
poor soils. The point to note is that even the most
beneficial pro jects are associated with costs; the
economic cost is always considered and planned for,
but social and environmental costs are usually consi-
dered secondary, if they are considered at all. The
costs could be minimised by assessing what their
impacts could be early on in the project planning
stage, and taking corrective measures to alter project
design, minimise impact, or include environmental
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management in the pro ject to mitigate unavoidable
impacts.

REQUIREMENTS FOR ACTION: ENERGY

ALTERNATIVE ENERGY SOURCES

It is evident that, because of a relatively large
mining and industrial sector which is not geared to
rapid change, Zambia will continue to import oil
and coke in the medium term. For these larger
industries, hep will form the most suitable long-
term energy source and efforts should be increased
to substitute for oil and coke. However, because its
distribution is costly, small industries should think
soon about adopting other energy sources. The
Technology Development and Advisory Unit
(TDAU) of the University of Zambia is carrying out
studies that could make solar, wind and biogas
energy easily accessible to most people. These
sources — especially solar — are in abundant supply
in certain locations, and efforts should be made to
continue developing the necessary technology that
will save Zambia from high oil import costs and
reduce the polluting effects of oil and coal. Much of
the technology, e.g. solar water heaters, could be
made locally using Zambian materials. Further colla-
boration with other countries which are developing
alternative energy forms could be an efficient tactic.
As discussed in the forest resources section (2.3.1),
fuelwood is likely to remain the only practical
energy source in the foreseeable future for most
rural areas. Much more investment should be made
in natural forest management research and fuelwood
planting regimes to cater for this.

There is a need for Zambia to seriously embark on
an energy conservation programme. To do this,
certain things have to be done first, guided by the
Department of Energy's Energy Saving Plan of
Action:

— Provision, including demonstrations and incen-
tives where necessary, to encourage mining and
other major industries to convert as many ope-
rations as practicable from oil to electricity;

— When planning for hydroelectric dam sites, other
water uses such as irrigation, fisheries and wild-
life should be incorporated according to develop-
ment needs and environmental constraints, and as
far as possible multiple-use schemes designed in
order to make the most use of impoundment;

- Research organisations should be adequately
funded to enable the development of technology
that could tap other renewable energy sources,
but at the same time existing work in developing
countries should be used;

— Electrification in towns should be intensified, and
following this, cheap but long-lasting electric hot-
plates designed and manufactured to help alle-
viate the fuelwood problem;

— Methods to ensure sustainable fuelwood supplies
should be studied and implemented.
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Zambia pays around 50 million dollars a year for
imported oil products. In order to save foreign exchange,
increased efforts should be made to investigate renewable
energy forms, such as solar and wind energy.
Credit: M. Boulton

! Ever since the mining of copper commenced in
Zambia, the mining industry has been the key sector
in the Zambian economy. Until recently, its contri-

! bution to total paid employment and government

revenue has averaged about 40%, and in 1976 it
accounted for 97.8% of the country's foreign
exchange earnings by exporting copper, zinc and
cobalt. It now faces two conservation challenges —
finding its role in a country which has committed
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itself to building up renewable natural resource
productivity (notably agriculture), and instituting
measures for protecting the environment.

The industry involves the mining, concentration and
smelting of very large quantities of ore. These
processes are dependent on high levels of energy
(HEP, coal, oil, fuelwood etc.) and capital input,
and they result in large quantities of waste rock,
contaminated water, tailings, slag, and effluents and
emissions. All these potential environmental prob-
lems have led, to one degree or another, to the
creation of hazards in the Zambian environment.

ENERGY CONSERVATION
IN THE MINING INDUSTRY

Zambia Consolidated Copper Mines Limited (ZCCM)
uses over 60% of all commercial energy (electricity,
petroleum products, coal and coke) consumed in
Zambia. To mitigate the industry's impact on energy
use, zccm has set up an Industry Fuel and Oil Cost
Savings Committee (IFOCS), which emphasises par-
ticularly the substitution of imported oil by hydro-
electric power. As a consequence much of the heavy
equipment that would normally use oil has been at
least partially converted to electric power. Fuelwood
is taken from plantations rather than being removed
from natural woodlands. Such steps are welcome
and provide leadership for other Zambian industries
to turn towards renewable energy forms. However,
the rate at which zccm is implementing conservation
measures is not yet satisfactory; this is probably due
to the high financial requirements for converting
much equipment, including furnaces, to electricity.
Considering the high economic cost of importing
oil, and the environmental costs derived from air-
polluting effects of coal and oil, there is an urgent
need to speed up this conversion.

Aware of these problems, zccm operates water
quality monitoring programmes in each division and
maintains voluntary emission standards. The com-
pany is also building special dams to retain mining
tailings. In the instance of these dams, for example,
zccm has shown that conservation can be of direct
economic benefit. By containing the copper in rou-
tine spillages — that would normally have polluted
the rivers — the company is also holding onto vast
amounts of potential revenue. This helps to sustain
an environment external to the mines that might
otherwise have become unfit for human life. How-
ever, there are other areas that the mining industry
should attend to,' especially in land rehabilitation
and routine discharge of toxins in waterways. Large
tracts of land with mine dumps and slag lie sterile.
However, the current Mining (Dumps) Regulations
do not demand productive land reclamation, despite
the growing pressure on land around the Copperbelt
towns. Also, certain parts of the Upper Kafue River
which are at present sterile due to mine effluents
and under increasing pressure of water demand,
should be cleaned up.

Most of zccm's problems in attaining conservation
measures are financial. The steady drop in copper
prices has aggravated the problem. In light of the
undoubted need to mend some of the historical
environmental damage caused by copper mining and
the need to reduce further damage, but also with
regard to the considerable benefits that mining has
brought to the nation, discussions as to the responsi-
bilities for improvement should begin soon. No
longer can the long-term costs be ignored.

CONSERVATION OF
MINERAL RESOURCES

WATER AND AIR POLLUTION
AND SOLID WASTE DISPOSAL

Although operations have been on a large scale for
several decades, the discharge of effluent water, the
disposal of solid wastes and the dispersion of stack
emissions has not resulted in widespread environ-
mental damage. Serious damage has occurred only
in specific localities adjacent to the mines. Conduc-
tivity studies of rain water samples, carried out by
the National Council for Scientific Research, show
that significant levels of air pollutants — sulphates,
sulphur dioxide, nitrates and carbon dioxide — are
produced in the Copperbelt. This 'acid rain' could
cause serious problems if unchecked; it is believed
that complete forests in Central Europe are being
destroyed by acid rain. Every three years or so, the
large spillages that occur from the mines render
drinking water unpotable.

Customarily natural resources are classified as
renewable or non-renewable. Renewable resources
are those that can maintain themselves or be contin-
uously replenished if managed wisely, e.g. soil,
crops, forests, wildlife. Other resources such as coal,
oil, iron, copper etc. are non-renewable resources
i.e. their supplies are finite and can only be
depleted.

Whilst many of the principles of conservation which
we can apply to renewable resource management are
not applicable to non-renewable resources, there are
some principles (i.e. rationing and maximising the
efficiency of use) which do apply. Conservation of
mineral resources can be achieved by reducing the
quantities extracted and by improving the tech-
nology used in extraction. Recycling waste dumps
and tailings, where this is economic, can also
increase the effective lifespan of the resource. Tem-
porary use of such land under dumps — perhaps
growing tree crops — should be considered during
the time over which secondary mineral exploitation
is uneconomic.
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INDUSTRY

Whilst concern has been expressed at the increasing
costs of operating Zambian industries, there are
other costs which have usually been ignored. These
costs are the result of the various damages of
pollution. Because of the existing and potential
pollution problems, as well as the need to ensure the
long-term sustainability of industry, there is great
advantage in planning carefully for these industries
to include a conservation element which takes
account of:

- Appropriate energy requirements;

— Proper siting to avoid water or air pollution and
correct choice of technology to secure the same,
and to avoid any kind of sterilisation of the
potential of natural resources e.g. land
degradation;

— Proper designs and production processes which
protect the environment.

In Zambia today, there are industries that have not
properly considered the above issues in their design,
construction and operation. Indications are that the
Nitrogen Chemicals plant in Kafue, despite control-
ling cyanide pollution, has ineffective measures for
controlling air pollution. Kafue township, upwind, is
often clouded in nitrogen oxide gases. The Bata
Tannery and Kafue Textiles, also in Kafue, contri-
bute to the pollution load. All of these industries are
sited in a shallow hollow in the landscape, which
allows smog to form. Mount Makulu Agriculture
Research Station was built only a few kilometres
from the cement factory at Chilanga, an installation
which releases considerable air pollution downwind
and spoils agricultural experiments. Many of these
industries cause eutrophication in water reservoirs
and contribute to pollution in the Kafue River.
These are just a few of the environmental and
economic costs that the nation has lived with up to
now, and will continue to pay for unless action is
taken soon. If such costs had been anticipated at the
planning stage of industries, then very often they
could have been avoided at little or no capital or
operational cost. It is to be hoped that, learning
from our past mistakes and heeding the warnings of
so many developed countries which have suffered
appalling pollution damage, our future industrial
development will be much healthier by incorporating
the principles of conservation.

tified serious pollution, with a view to Govern-
ment cooperating with those industries to ensure
proper abatement;

- A set of industry operating standards to be deve-
loped and introduced. These standards would
stipulate maximum permissible discharge and
emission levels (standards to be revised as and
when funds and technology permit);

— The Mining (Dumps) Regulations to be reviewed
and regulations covering land reclamation
included if desirable;

— The mining industry should initiate a study on a
cost-effective way of reclaiming degraded land for
productive use, as part of its new emphasis on
developing renewable natural resources;

— For certain proposed projects of a type and size
to be specified, it should be made mandatory to
undertake Environmental Impact Assessments as
part of project planning and appraisal.
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2.3.9 POPULATION
AND HEALTH

REQUIREMENTS FOR ACTION:
MINING AND INDUSTRY

In order to arrest — and in certain cases reverse —
adverse environmental effects of mining and
industry, it will be important to act on the
following:

— Studies to be carried out into the precise relation-
ship between pollution and current technology in
those industries where the ncsr has already iden-

In conservation we are concerned to ensure a sus-
tainable supply of natural resources. However,
something must be said about the demand for these
resources. Population is the primary determinant of
that demand. Are the world's resources about to run
out or are there virtually limitless possibilities of
expansion of supply? Is it wise to plan only for
increasing resource exploitation to meet the needs of
an (inevitably) expanding population, or should we
also consider stabilising population growth to reduce
the pressure on our resources? These are but a few
of the questions that our nation's leaders should
consider in order to bring about a healthy balance
of population and natural resources.
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In 1984, the (then) Minister for National Commis-
sion for Development Planning, Dr. H. Meebelo
called for the control of the high rate of population
growth in Zambia. Zambia's population, 5.8 million
in 1980 and with a growth rate of 3.1%, is expected
to rise to 10 million by the end of the century. This
population growth has already had a negative
impact on national economic development. Food
production is nowhere near expanding at a rate
sufficient to ensure the same (let alone an increas-
ing) standard of diet for every person.

Before they begin working, the 3.1% population
growth are new passengers in the Zambian commu-
nity. These new 'passengers' must be fed, clothed,
educated and housed, and each will use a portion of
our finite resources and add to Zambia's and indeed
to global pollution. Hence the annual population
increase severely erodes most attempts to raise living
standards in Zambia. This has two implications:
one, the need to make better use of our vast areas
of land to supply food, energy and fibre products
for our people; two, the need to reduce the popula-
tion pressure in those localities which suffer a high
population density.

Already, the high population growth in most urban
centres has had severe environmental effects.
Hundreds of hectares of land are cleared for fuel-
wood and charcoal. This destruction spreads for
many kilometres around large urban areas on the
'line of rail'. In 1980 with an urban population size
of 1, 146,000, the annual rate of deforestation was
124 km' and many towns are growing at 19.8% per
annum (1980 census). A similar growth of demand
is also being experienced for other natural resources,
in particular water and food. Already some areas
are drying up because too many boreholes have been
put in.

One goal of our nation is to move towards good
health for everybody, attending first to those areas,
such as environmental health, that would improve
the welfare of a fast-growing population. Lack of
clean water, poor housing, poor disposal of wastes,
contaminated food, deadly industrial chemicals and
polluted air create environmental health hazards, the
control of which is all the more urgent with popula-
tion growth — especially as such growth is not
uniformly spread but concentrated in small areas,
where higher densities tend to precipitate health
problems.

With the economic problems that the country is now
experiencing, and because the nation cannot
continue to provide for unlimited population
growth, and since such population growth involves a
consequent spiral of effects such as increased
poverty, environmental health problems and degra-
dation of natural resources, it is now imperative for
Zambia to develop the national policy for popula-
tion growth which has been advocated for several
years; all the relevant interests and opinions should
be given a good hearing in preparing this policy.
Without such a policy, all the positive impacts of
national development will be diluted and problems
will continue to compound at the ever-increasing
rate of population growth. It is abundantly clear
that conservation, development and welfare efforts
alone will be thwarted if they are not accompanied
by action to limit the demand for resources through
population planning.

REQUIREMENTS FOR ACTION:
POPULATION

- Conduct periodic appraisals of supply and
demand for natural resources;

— Develop population policy linked to conservation
needs (see section 3.3.4) and carry out action
programmes based on this policy.

S99
2.3.10 WATER

POPULATION POLICY

Zambia does not have a national policy on popula-
tion growth. However, there are voluntary organisa-
tions such as the Zambia Planned Parenthood
Association which, in collaboration with the
Ministry of Health, try to influence couples to
practise birth control and plan for family growth.
These voluntary organisations receive little direct
support from Government, although they have had
considerable moral support.

Water is a unique substance, vital to all forms of
life; and yet poor water supply is a problem that
threatens both developed and developing countries,
although for different reasons. Many poor countries
have water problems because of low rainfall,
together with a lack of funds to develop water
conservation and distribution systems to make the
most of this rainfall. Where richer countries have
adequate rainfall and sophisticated water storage
and distribution systems, they are often using and
polluting their water at an extremely high rate,
threatening its quality. Every day water is taken for
granted and very little care is taken to conserve it;
the importance of water is realised only when it is
not available, or is available in scarce quantities.
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Clean water is essential to life.
Credit.' Seitz/UNICEF/EARTHSCAN

Ten years ago, the terrible Sahel drought was at its
height, and five years later, the un Conference on
Desertification pronounced that the Sahel drought
was largely a man-made phenomenon. It said that
desertification is caused by deforestation, over-
grazing and cultivation, which all means too many
people pressing too hard on a fragile environment.
Lack of water merely permits this to happen, but it
is man's activities that have by and large led to
famine and desertification. Even in drought regions,
sustainable cropping is possible when conservation is
practised.

Zambia is considered to have an abundant water
supply for the Southern African region. However,
with growing demands on water for industrial and
domestic use, Zambia could experience severe water
shortage by the year 2000. This shortage could be
exacerbated by industrial pollution spoiling the
diminishing resources. Already, their is considerable
water pollution (though localised) which is caused
by mining. The industrial complex at Kafue and
nutrient run-off from farmland in the area have
caused eutrophication in the Kafue River.

The stress by the Party and its Government on rapid
agricultural development puts water in high demand.
The nationwide lima programme, which aims at
making Zambia self-sufficient in food supply
through smallholder cultivations, depends on water
being available as and when necessary (there is very
little irrigation). Since most crop production is rain-

fed, the recent three-year drought was a major
constraint to the success of the lima; the conserva-
tion requirement which becomes all too apparent is
the need for better water management practices
which would capture the little rainfall water that
Zambia receives. This requires intensive watershed
management, which should include: forest land pro-
tection and management, grassland management,
water harvesting techniques and engineering devices
such as dams and boreholes. These programmes are
costly but essential. However, these costs could be
minimised by locating farms and lima in areas that
are appropriate for water conservation and ensuring
that appropriate land (forest and grassland) manage-
ment is carried out in critical parts of the watershed,
both on and off the farm. Studies along the Kafue
River watershed indicate that these practices are not
being carried out.

Our own bodies consist largely of water, and to
survive we need clean water every day. A 1980
survey of rural Zambia indicated that, out of an
estimated rural population of 3,200,000, only about
1,924,000 persons (61%) had reasonable access to
clean water. (Mbumwae: ncs Background Papers).
In urban areas, efforts are being made to supply
people with clean water; however, while most urban
dwellers have access to piped water, the danger they
face is that of drinking water polluted through
chemical contamination of surface water bodies (by
industries), and ground water pollution which results
from dumping wastes close to aquifers, e.g. the cess
pits of many parts of Lusaka lead directly into
drinking water aquifers which supply boreholes.
Such mismanagement of water resources can be
avoided by appropriate environmental planning.
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The conservation of riverine woodland is essential to

ensure regulated water supplies. A long the Upper Kafue

and its tributaries, vegetation has been cut illegally. The

streams consequently suffer wide fluctuations in flooding

and drying up.

Credit: M. Bou/ton
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REQUIREMENTS FOR ACTION:
WATER

Zambia is currently experiencing water shortages as
the limiting factor in many agricultural projects.
There is a relatively sufficient amount of clean
drinking water, but it is not accessible to all. In
order to help conserve water resources which are
vital for development, the following should be
seriously considered:

— The multi-purpose (irrigation, drinking water,
hep, fisheries) development of river basins
through the construction of wells, boreholes, irri-
gation channels and pumping installations should
receive a high priority. This should be preceded
by an inventory of streams in those areas where
water demand is high;

— Since the country's agriculture will continue to be
rain-fed for the foreseeable future, efforts should
be made to adapt techniques of rain and run-off
harvesting, many of which have been developed
in other countries, for supplementing moisture
supplies;

- A study of water supply and demand in the
Kafue Basin should be carried out with a view to
preparing a water resources management pro-
gramme for the Kafue, with special attention paid
to pollution loads and dilution factors required to
support growing quantitative demands for water;

— Water resources projects should be planned and
implemented by integrating other interests so as
to capture more benefits;

— In order to provide information for water
development and management, water resources
research should be expanded, particularly in
inventory and pollution monitoring and control;

- The seemingly moribund Water Act to be
reviewed in light of the recommendations of the
Strategy (section 3.6.2). In particular, ground-
water abstraction to be controlled as well as
surface water abstraction.

2.4 INTERNA TIONAL
IMPLICA TIONS

In devising a strategy to build conservation into the
development process, the national level is the best
way to begin, for it is here that most major deci-
sions are made. However, the more we study the
role of conservation, the more obvious it becomes
that, as a nation, we have responsibilities at the
international level. One reason for this is the grow-
ing interdependence of international economic and
political systems, together with the implications that

this has for natural resource exploitation. The
rapidly growing world population makes problems
of food shortage, for example, an international
concern. Many refugee movements across borders
are due to famine.

Another reason is that, as pressure on natural
resources becomes greater, there is an increase in the
sort of environmental problems which are discussed
in this report. Whilst each problem has its most
immediate effect in the country concerned, some
problems soon reach the international and even
global levels. These immediate international prob-
lems concern the mobile resources: air, water and
wildlife. The use of these mobile resources in this
country affects their use in neighbouring countries.

Fortunately, Zambia contributes little to the global
problems of air pollution. (These problems should
be noted, however: increasing concentrations of car-
bon dioxide, due to burning fossil fuels and
deforestation, may warm the earth's atmosphere and
cause ma jor changes in rainfall patterns and make
certain areas susceptible to desertification. Ozone
depletion in the upper atmosphere, caused by
chlorofluorcarbons from aerosols and possibly nitro-
gen oxides, may increase the ultraviolet radiation
incident upon the earth and cause damaging effects
on animal and plant reproduction as well as lead to
an increase in skin cancer in people; acid rain — see
section 2.3.8.) While Zambia is not guilty of exten-
sive damage, it should support those organisations,
e.g. iucn and unep, which aim to encourage other
countries to take action to limit the build-up of
these problems.

Water resources are shared with many neighbouring
countries and therefore we should consider co-
operation in both their use and their conservation.
An initiative should be started for the Zambezi. This
part of the world is richly endowed with wildlife
resources. The laws that govern wildlife use in each
country send signals on the international scene that
could either enhance or destroy their sustainable
use. Therefore there is a need for coordinating laws
and regulations for both the use and trade of such
resources, particularly ivory. Both Zambia and Zim-
babwe have National Parks on either side of the
Zambezi — Lower Zambezi np and Mana Pools np
respectively. This is an area where cooperation,
such as declaring both National Parks as World
Heritage sites, could reinforce conservation and
tourism efforts in the region. A similar situation
also exists between Zambia and Malawi with adja-
cent National Parks at Nyika.

The value of the biological diversity to be found in
Zambia is very high on a world scale. Zambia has
the highest concentration and largest population of
certain species. The country can be proud of the
many National Parks that it has set up to protect
ecosystems which are unique to the region and to
the world, and should increase support to them as
far as possible. This is ever more necessary with
respect to the scale of the biological destruction that
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is going on in the world today: around 25,000 plant
species and 1,000 vertebrate species and subspecies
are known to be threatened with extinction (World
Conservation Strategy). As biological diversity is
reduced, so is science's potential to develop new and
improved commercial species. The most serious
threat to species is the destruction of their habitats
— usually by deforestation or by altering the hydro-
logical regime of wetlands. This is where Zambia,
with so much virgin land, can still play a positive
role — by making sure that correct land use plan-
ning is carried out in deciding whether or not to
settle an area, and by making proper protective
measures for ecosystems of high biological value.
Particular attention should be paid to Zambia's
unique wetlands.

With increasing regional and world trade, which is
becoming 'freer' in economic terms, the principle of
comparative advantage becomes more realistic.
Hence Zambia should turn towards those types of
natural resource use which are of greatest advantage
to the country within the region; this will require
proper land capability information and relevant con-
servation techniques. (On the global scale, in fact, it
has been said that tropical countries have a
comparative advantage with respect to perennial
crops, whilst temperate countries have the advantage
with annual crops. And yet perennial crops -
despite having various benefits such as low soil
cultivation and hence a lower soil erosion hazard,
and multiple-use possibilities such as fuel, fodder
and timber as well as fruit etc. — have been given
very little attention in Zambia.)

A final important international issue is that of
relationships with aid-donating countries and techni-
cal assistance agencies. Many aid agencies (e.g. the
World Bank) now demand that there is an environ-
mental input in formulating certain pro jects. This
will be a great help to Zambia, but the benefits
realised by Zambia may not be as great if relevant
expertise is not developed in Zambia to review the
environmental inputs and to manage any environ-
mental mitigation plans that may result. For those
agencies that do not have stringent environmental
conditions, Zambia should define its own conditions

e.g.:
— Regulations on agricultural and tsetse control

chemicals and drugs brought in by donor
organisations;

— Adequate training components iii the pro ject;

— Provisions for meeting the objectives of the
National Conservation Strategy (section 3. I);

— The project's operation and maintenance should
not be dependent upon a continual supply of
foreign exchange.

RECOMMENDATIONS FOR
REGIONAL INITIATIVES

A first step towards building international co-
operation on conservation would be to liaise with
other countries in the region which are preparing
National Conservation Strategies. Zambia is furthest
ahead in this work, and so could provide leadership.
Zimbabwe, Zaire and Botswana are also preparing
National Conservation Strategies. A conference
might be organised for these countries to present
their strategies, with the participation of other
neighbouring countries with which we share
resources, with a view to defining a set of initiatives
to attend to regional problems and potentials. The
participation of pta and sadcc officials could also
be useful, as it would enable them to see the
interdependence of conservation and development,
as well as to consider strengthening certain relevant
regional programmes e.g. the Soil and Water Con-
servation and Land Utilisation programme (coordi-
nated in Lesotho) and the Wildlife programme
(Malawi) which so far have had little effect in
Zambia.

This seminar is considered a priority. Other meet-
ings may be derived from it:

— A convention on the management of elephant and
the ivory trade, possibly to include an ivory cartel
(see section 2.3.4);

— Conventions on fishing with the countries border-
ing lakes Tanganyika and Kariba;

— Agreement on the interchange of conservation
expertise within the region, for short-term assign-
ments and advice;

— A further requirement is to set up a body within
Zambia to liaise with outside natural resource and
environmental agencies.

2.5 SUMMAR Y OF
CONSTRAINTS TO

FUR THERING
CONSER VA TION

The main constraints which affect most sectors and
which will have to be overcome in integrating con-
servation with development are:

The absence of effective cross-sectoral action for
land and natural resource allocation and conserva-
tion. The current scatter of land and resource plan-
ning institutions results in inefficient resource use
and even exacerbates environmental problems.
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Insufficient coordination between current conserva-
tion and development efforts causes both duplica-
tion of activity and gaps in coverage. It usually
means that conservation principles are not included
at the planning stage (as well as in the implemen-
tation) of development projects.

Inadequate policies in each organisation to consider
the activities of others in carrying out its own
operations. Hence many activities are frustrated and
the environment and natural resources upon which
they depend are damaged.

Historical anomalies: many of these arise from when
the emphasis in development was mainly on copper,
and are not conducive to best resource allocation for
today's needs, especially for the emphasis on agri-
culture. The dominance of the mining, industrial
and energy sectors over water use is one example;
the emphasis in wildlife policies on securing protec-
tion of wildlife in the face of the development needs
of local people is another, and this is an anomaly
which can be traced to colonial roots.

Legislation: current statutory provisions are ade-
quate but their enforcement is not.

There are other constraints in the areas of:

— Financial management;

— Education, extension, public participation and

manpower;
— Information available, inventory and research.

These obstacles have been discussed in section 2.3
insofar as they affect individual sectors, but are
more closely considered in sections 3.2-3.11. It is in
this latter section that ways of overcoming the
constraints are presented in detail, so that educa-
tion, policy, legislation etc. no longer hinder conser-
vation but in fact become 'vehicles for action'.
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ZAMBIA'S WILDLIFE
IS OUR FUTURE

Zambia's wildlife is world-famous. It is
part of our national pride. It also means
tood, jobs and scientific research to help
improve farming and medicine. And it
earns Zambia a great deal of money. Would
tourists come to Zambia if there was no
wildlife?

However, poaching and the destruction of
Zambia's wildlife habitats are getting worse.
The survival of our magnificent wildlife
depends upon conservation; only then can
it continue to enrich Zambia's development.

Let us act together to conserve wildlife.
Join the Chongololo and Conservation
Clubs. SuRport the work of the Wildlife
Conservation Society and the Department
of National Parks and Wildlife. Zambia's
wildlife needs you.

NATIONAL
m CONSERVATION

4% V> STRATEGY
" FOR ZAMBIA

Strategy poster
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ZAMBIA'S TREES AND FORESTS

ARE OUR FUTURE
Trees mean so many things to us:
TIMBER for housing, furniture and tools;
FUEL for cooking, heating and industry;
SHADE AND SHELTER for comfort and
safety;
FRUIT AND HONEY for food;
FODDER for healthy livestock;
Whole forests also provide PROTECTION
for our valuable soils and ensure a reliable
WATER supply.
How could we ever live without trees?

Many people have acted selfishly with
trees, cutting down too many for fuel and
for Chitemene. Now some of Zambia's
forests are disappearing . . .

Strategy poster

Let us:

Think before we cut:

Be careful not to start fires which could

spread;

Use wood economically,'

And especially, PLANT TREES.

For each tree we cut, try to plant and look

after three young ones. We can plant for

our children's benefit and our own too.

Talk to your Forestry Officer. Enjoy the

tree's beauty, and its produce, from year

to year.
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ZAMBIA'S WATER RESOURCES
ARE OUR FUTURE

We use water for almost everything:
drinking, cooking, washing; for industry
and hydroelectric power; and of course
we eat fish from the rivers. Without reliable
water supplies, all of these activities would
suffer — and how could we hope to increase
food production?

Water is precious. We cannot afford to
waste it:
Taps should be turned offand water
reused i/'it is safe to do so.
We must not pollute it:
Don 't put wastes in streams or appl.r farm
chemicals near water.

We should conserve water so we are not hit
too hard by drouFht:
Grow drought-tolerant crops like sorg/ium
and millet, and support irrigation schemes.
Leave trees to gro w so they can regulate
water /7ow, especially near stream banks.

Water costs very little. But it is invaluable
to life. Let us use it with respect.
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NATIONAL
CONSERVATION

STRATEGY
FOR ZAMBIA

Strategy poster
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ZAMBIA'S SOIL
IS OUR FUTURE

Zambia's development depends upon Don't remove too many trees or allow

agriculture. And the success of agriculture animals to graze off all the grass, because

depends upon the thin layer of topsoil. If this can cause €rosion. Talk to your

properly conserved, soil can reward the Agriculture Extension Officer.

farmer year after year. Soils are formed These things need only a little effort. and

over thousands of years from rocks, plants soon you will be repaying yourself and

and water; if we do not conserve soils and helping Zambia's development.

they become infertile or erode away, how

could we ever replace them?

You can conserve your soil by putting r i£'£:·72·-- national

something back after harvesting each sq,.,' 2 conservation

crop — crop waste, manure or tertilizer in "'$!1N 'Tj"' ',,}; strategy

the correct dosage. On siopes, construct "i '"' for zambia

soil contours or practise strip cropping. l---j _

Strategy poster
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The National Conservation Strategy was adopted
the Party and its Government in July 1985. This
section sets out the Strategy. The task ahead is to
implement it to achieve balanced conservation an(
development in Zambia.

3.1 PURPOSES
OF THE STRA TEGJ

3. THE NATIONAL
CONSERVATION

STRATEGY

Conservation is taken to mean 'the wise manage-
ment of natural resources to ensure sustainable ut

3.1.1 Goal i.e. the long-term rationale:

To satisfy the basic needs of all the people of
Zambia, both present and future generations,
through the wise management of natural

resources.

3.1.2 The Strategic Aim
i.e. how to achieve the goal:

To define and establish policies, plans, organis
lion and action, whereby the sustainability of
natural resource use will be fully integrated wii
every aspect of Zambia's social and economic
development, analysing trends as well as curra
issues so as to better anticipate problems and
needs.

3.1.3 Objectives
i.e. what future appropriate activities must fulfill:

— To ensure the sustainable use of Zambia's rene
able natural resources (forests, agricultural lanl
wildlife etc);

- To maintain Zambia's biological diversity (the
range of biological material governing the qual
and productivity of domesticated plants and an
mals, as well as the rich diversity of wild specie

— To maintain essential ecological processes and
ljfe-support systems (soil regeneration and protl
tion, nutrient recycling, protection and cleansin
of waters, etc.)



3.2 CROSS-
SECTORAL

GUIDELINES

In order to achieve the objectives above (section 3.1)
in Zambia as a whole and in all sectors of activity,
the policy is:

3.2.1 Each sector to relate its own activities and
policies to those in other sectors. In order to ensure
that the biological diversity, ecological processes and
sustainable resource use, upon which other sectors'
activities and potentials depend, are not impaired;
and to ensure the coordinated and efficient develop-
ment of the nation's total resource base.

3.2.2 In order to achieve the above (3.2.1) and to
aid the sustainability of its own activities, each
sector to define specific conservation policies.

3.2.3 In multi-sectoral development planning and
resource allocation, to carry out a planning pro-
cedure which ensures that natural resources are
allocated according to:

- The technical capability i.e. supply characteristics
of the resources;

— Each sector's requirements for those resources for
production purposes;

— Society's legitimate demands for the benefits of
resource use (whether tangible or intangible,
marketed or non-marketed);

— The technical conservation requirements of the
resources.

3.2.4 In determining 3.2.3, all of the following
criteria of balanced, sustainable development are to
be fulfilled or capable of being fulfilled by the
decided course of action (policy, pro ject, tech-
nology, method etc):

- Compatibility with maintaining a healthy environ-
ment and the sustainable use of resources
throughout the (project, policy, technology,
method etc.) and in its relationship with other
sectors;

- Economic and technical feasibility and efficiency,
both short- and long-term;

- Social equity in terms of distribution of benefits
and origin of costs (monetary and non-monetary);

— Social acceptability;

- Management capability, for each of planning,
implementation and maintenance.

3.2.5 All sectors which are primarily involved in
production to ensure that they also carry out actions
to maintain the conditions that permit sustainable
use of natural resources and hence sustainable
development.

3.2.6 Each sector to determine criteria by which they
can measure conservation performance, define stan-
dards for performance and implement methods of
ensuring that standards are kept, in collaboration
with the new National Conservation Committee or
(later) Environment Council (see section 3 .S).

3.2.7 Each sector to assist other sectors to make
efficient, ecologically sound use of its own goods
and services.

3.2.8 To institute methods of anticipating environ-
mental and natural resource problems in order to be
able to take preventative action in good time.

3 .2.9 To promote international action on conserva-
tion issues, especially with the countries with which
Zambia shares resources, e.g. rivers, or conducts
trade or receives aid.

3.2.10 To ensure that all aid agency-funded pro jects
contribute to sustainable development and meet the
objectives of conservation (see section 3.1) and that
no externally applied conditions or other factors
detract from this.

3.2.11 To promote a conservation ethic amongst all
Zambian people and to involve them as far as
possible in decision-making and action in the
environment.

3.2.12 To coordinate conservation planning and
action and to integrate conservation in the develop-
ment planning process, through simpler, more
effective channels of communication and procedure,
primarily by setting up a new organisation to act as
a focal point for conservation and environmental
issues — the National Conservation Committee
(later Environment Council).

3.2.13 To ensure that the responsibilities of different
organisations are clearly defined with respect to
conservation, and to institute methods (including
legislation, regulations and standards where appro-
priate and desirable) to ensure that responsibilities
are taken up.

In general, the Strategy is designed to aid Zambia as
a nation to achieve sustainable development. One
aim of the above policies and guidelines is to
encourage national commitment to the notions of
conservation for development. The policies pre-
sented are in generalised form; it is planned that one
of the first stages of implementing the Strategy
would be to develop sectoral policies in detail, using
the cross-sectoral guidelines above and the sectoral
suggestions below (see section 3.3) — insofar as
formal policies are deemed desirable. The National
Conservation Committee should liaise with the
various ministries on this aspect; during this process,
a detailed schedule of the precise responsibilities for
conservation could be drawn up.
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3.3 SUMMAR Y OF
SECTORAL

GUIDELINES

3.3.1 Agriculture

— To balance those efforts aimed at increasing
productivity with increased efforts to integrate
conservation activity, particularly soil and water
conservation;

— As an aid to the above, to integrate extension
activities;

— To ensure that use of agricultural and animal
health chemicals is environmentally sound;

— To increase, through rangeland management in
particular, the productivity and marketability of
cattle, in order to increase offtake and hence
reduce the erosion of grazing lands;

— To encourage greater diversification in farming,
and in particular to reduce the risk of drought
susceptibility;

— To encourage and practice agroforestry;

— To encourage and practice aquaculture;

— To increase efforts to conserve agricultural out-
put, reducing post-harvest losses;

— To encourage the more efficient use of energy
and imported inputs.

3.3.2 Forestry

— To engender community participation in forestry;

- To ensure an adequate, sustained supply of fuel-
wood in each District through the most appro-
priate means, and in particular by community
forestry plantations;

- To develop agroforestry techniques appropriate to
Zambia;

— To develop techniques of securing more sustain-
able benefits from natural forest management.

3.3.3 Human Settlements

— To ensure that ecological criteria are followed in
the planning and development control of settle-
ments and their relationship with the hinterland;

.- To design and build energy- and resource-efficient
structures and systems capable of long life and
flexibility of use;

— To preserve environmental amenity, such as trees
and monuments;

- To allocate land thriftily, not providing more
than is needed for a given purpose;

— To encourage 'greening and growing' — particu-
larly urban agriculture where feasible and
desirable.

3.3.4 Population and Health

- To stabilise population growth, through family
planning incentives etc., at a level that will permit
both a sustainable management of natural
resources and a satisfactory quality of life for all,
and to ensure that all moral and religious view-
points are properly reflected in doing so.

3.3.5 Energy

— To encourage the development of forms of
renewable energy and the gradual transfer away
from non-renewable forms, e.g. oil, where econo-
mically attractive and environmentally desirable;

— To encourage, through appropriate incentives and
penalties and by technological change, greater
efficiency in energy use;

— To increase the proportion of urban households
serviced by electricity.

3.3.6 Mining and Industry

— To carry out Environmental Impact Assessments
for new projects, changes in technology etc;

— To introduce and maintain standards pertaining
to environmental quality, resource abstraction
and degradation etc.

3.3.7 Wildlife and Tourism

— To develop programmes that meet the basic
requirements of local people, as well as pro jects
that provide for several groups of users;

— Wildlife management to become more economi-
cally self-sufficient, by investing in game
cropping, joint ventures with tour and safari
companies etc;

— To develop higher value added for ivory in Zam-
bia, in order to gain further from our natural
resources;

- To plan the growth of tourism to be consistent
with the conservation of natural resources.

3.3.8 Water

— Water resources to be developed efficiently;
involving a higher rate of investment and along
multiple-use lines when possible, and in line with
conservation ob jectives.

3.4 FINANCIAL
POLICY

A well-designed ncs ought to result in the reduction
of the Government's total financial burden, by
attending to priorities only, by making development
projects more productive and efficient in their use
of natural resources, and by avoiding wastage and
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duplication. However, it is recognised that, at least
in the first stages of implementing conservation
programmes, there will always be some direct costs
associated with conservation.

To cover this, various options are suggested. How-
ever, it is necessary to make further studies in this
area and the following are offered as suggestions
only:

3.4.1 Development projects could include an ade-
quate percentage of their budget allocated to direct
conservation activity, e.g. pollution abatement
equipment, soil contours, water conservation tech-
niques, protection of archaeological remains.

3.4.6 If we are to be serious about different sectors
in our economy achieving conservation goals, then
we must set targets to allow them to achieve these
goals alongside the more traditional economic
efforts and to measure their relative efforts. This
may mean making special provision for measuring
conservation successes for the purposes of sectoral
and national accounting (see sections 3.2.6 and
3.4.3). In some instances a monetary value can be
ascribed to the benefits, e.g. of pollution control
achieved or number of machines rehabilitated, but
other quantitative variables may suffice to set tar-
gets and show relative performance.

3.4.2 In designing projects to be funded by aid
agencies, the inclusion of a carefully considered
'conservation works' budget may well increase the
attractiveness of the whole project to donors,
especially in light of the recent environmental poli-
cies of some aid agencies.

3.4.3 As a general principle, natural resources
should be valued realistically when planning their
allocation, according to their inherent productive
capabilities and societal value. In addition, where
the allocation and use of resources is dictated by the
monetary economy, monetary prices must reflect the
real costs of resource use (including environmental
COStS), to ensure that resources are allocated equi-
tably and, once allocated, to encourage their wise
and sustainable use.

3.4.4 As an example of enacting the latter principle,
it may be appropriate in commercial situations to
levy a tax or collect some other form of revenue to
reflect the resource's real value. This would be
applicable in instances where the resource may
otherwise be free or underpriced (and hence where
unsustainable exploitation might occur). The revenue
might be used for direct conservation of the
resource, e.g. a levy on farm produce to go to soil
conservation works, a proportion of the taxes
collected from tourist lodges to go to wildlife con-
servation, or a levy on industrial output to go to
pollution abatement. Sound arguments against the
normal situation (i.e. return of such taxes to central
Government) can be made; a beginning in this area
is the Revolving Fund of the Department of Nation-
al Parks and Wildlife, whereby proceeds from sell-
ing ivory products are returned directly to wildlife
management.

3.4.5 A further principle is that we cannot continue
to presume that 'preservationist' conservation activi-
ties should be paid for entirely from Government
funds, especially with today's financial constraints.
Wildlife conservation will, to some extent at least,
have to pay its own way — by combining with game
cropping, further sharing in tourism revenues,
developing ivory production and marketing to realise
higher returns for Government. The same principle
might apply to some of the National Monuments.

3.5 ORGANISA TION
AND PLANNING

THE NEED FOR A NEW
CONSERVATION COORDINATING BODY

3.5.1 Whilst the major environmental and natural
resource problems are currently being tackled to a
certain degree, each individual conservation organi-
sation is not in a strong position. In response to
this, the Technical Group and Task Force consi-
dered that the best approach would be to establish a
small body to provide coordination between, and to
help plan the continuing work of these organisa-
tions, as well as to begin the essential task of
integrating conservation with national development
planning. The Task Force considered that such a
body would be essential if the Strategy, and indeed
development planning in general, is to succeed. A
Strategy as it stands in this document is no more
than a plan and a reflection of commitment. It
needs an active body of people in order to realise
what it should be — a tool for getting projects and
activities started, attracting Zambian and outside
support and obtaining funds.

Taking up the original suggestion in 1984 of the late
Minister of Lands and Natural Resources, Hon. F.
Chela mp, the Task Force proposed as a long-term
'ideal' the eventual establishment of an Environment
Council. This Environment Council would be
basically a planning and coordinating agency, the
current conservation agencies, and especially those
within the Ministry of Lands and Natural
Resources, continuing to be charged with the
responsibility for implementation (with strengthening
where necessary). Government has since adopted this
suggestion. However, a shorter-term measure is also
needed to get the Strategy moving.
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IMMEDIATE ARRANGEMENT:
A NATIONAL CONSERVATION

COMMITTEE AND SECRETARIAT

The need to go ahead now in order to set up a
conservation coordinating body has been well
defined. An independent Environment Council,
however, will require an Act for its inauguration. In
the short term, therefore, it will be more expedient
to attach a new body to an existing institution where
much of the current expertise lies.

Based on the ncs proposal document (September
1984), the decision made by Government was to
invest the responsibility for ensuring ncs implemen-
tation within a new National Conservation Commit-
tee and Secretariat in the Ministry of Lands and
Natural Resources. There are various reasons why
such an arrangement will be most practical in the
short term. Firstly, the longer-term suggestion of an
Environment Council would exercise a regulatory
planning function, making sure that development
needs certain compulsory environmental standards
and criteria of sustainability, as laid down in legisla-
tion or directives. This will be an excellent approach
when and where such standards and legislation exist,
and it will probably be the most effective one for
controlling private sector activity. However, in the
first stages of implementing the ncs in the absence
of such standards and legislation and where these
need to be developed to suit Zambia's needs, an
integrated planning function, stressing at first a
voluntary approach to conservation, is required.

In these earlier stages therefore, the emphasis will be
on putting together a technically proficient Secre-
tariat to develop projects and work programmes
that encourage conservation for development, and to
work out the environmental standards and criteria
of sustainable development that will eventually be
required. This 'proving' phase is essential before we
can move on to a process whereby an Environment
Council approves development activities based on
standards proven in Zambia.

The Task Force recognised this and proposed an
interim Committee with officers expert in various
natural resource disciplines seconded to it as a
Secretariat. ncdp was suggested as the host for this
Committee in recognition of its central role in
planning and development. However, whilst stress-
ing that there should be strong linkSr with ncdp
especially in pro ject development and environmental
impact assessment, the decision of the Party and its
Government has been to place the Committee in the
Ministry of Lands and Natural Resources (MLNR).

This is because pragmatic considerations dictate that
the ncs be coordinated by an agency with the
experience and the mandate to cover most of the
interests of conservation. In Zambia, this is the
mlnr which has statutory responsibility for the
forest estate, wildlife, land allocation, surveys and
the conservation of natural resources in general. The
mlnr has also established contacts with relevant

agencies in Zambia and abroad; it is a member of
iucn and the focal point for unep, wwf, and
Unesco Man and Biosphere Programme for
example.

Whilst the mlnr will be in the best practical posi-
tion to begin implementing the ncs, it is clear that
the beneficial integration of conservation and
development call for a multi-disciplinary approach.
Hence a major role of the Committee and Secretar-
iat will be liaison in planning the implementation of
the ncs.

There are, of course, certain areas of liaison apart
from those with ncdp, which will have to be given
attention if the mlnr is to ensure success in all the
areas requiring priority action outlined in this
strategy:

— The MLNR's mandate does not directly cover the
issues of industrial and mining pollution, and
there should hence be a particularly strong liaison
with the Ministry of Commerce and Industry,
zimco, zccm and the ncsr to encourage these
agencies to use their skills and influences in
ensuring the widespread adoption of ncs
principles;

— Urban and non-fuelwood energy issues are simi-
larly outside the current direct influence of the
mlnr's activities, and hence again the Ministry
should develop close dialogue with the relevant
agencies in its position as coordinator of the ncs;

— Conservation of natural resources for sustainable
development will very often concern the agricul-
ture sector, and hence the mlnr should
strengthen its current relationship with the
Ministry of Agriculture and Water Development
on such issues as soil conservation, watershed
management, joint livestock and game ranching,
agroforestry etc;

— Having said the above, it should be stressed that
all aspects of the environment are and have been
the legitimate interest of the mlnr.

A National Conservation Strategy Committee with a
Secretariat will thus be set up within the mlnr. It
will be under the Ministry as opposed to under one
of the Ministry's departments so that it is in a
strong position to coordinate these departments as
well as to act quickly in inter-ministerial liaison.

The role of the ncs Committee and its Secretariat
would be:

Coordination

— Provide coordination of conservation planning
for all Government and non-government agencies
concerned with conservation and environmental
matters, to ensure optimum coverage and good
success, avoid duplication and provide a unified,
stronger 'voice' for these bodies. This will involve
the need for regular dialogue;

-- Liaison with development aid agencies to ensure
their support for the programme of conservation
activities under the ncs.
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Policy/Legal

- Advise the Party and its Government, through
the Minister of Lands and Natural Resources, on
policy and legal aspects of natural resource
management, particularly with the changing
emphases in conservation, e.g. for development,
as opposed to mere protection.

Planning

— Ensure that planning of natural resource conser-
vation and use is integrated, involving a balance
of interests and disciplines;

— Plan the implementation of the ncs, refine and
update it as a tool to lead Zambia towards
sustainable development;

— Advise ncdp throughout the development plan-
ning process on natural resource and environmen-
tal issues, to ensure that conservation objectives
will be met;

— In consultation with ncdp, identify projects for
which Environmental Impact Assessments (EIAS)
would be required;

— Develop potential 'conservation for development'
projects and assist the development of such proj-
ect proposals by other natural resource imple-
menting agencies, e.g. multiple-use (integrated
resource development) programmes, wildlife utili-
sation, agroforestry, as well as pro jects directly
concerned with conserving of the resource.

N.B. In the above senses, the ncs Secretariat would
be also taking on many of the functions of a
planning division for the mlnr, the need for which
has long been apparent.

Implementation and Monitoring

— Carry out certain eias and coordinate and review
other (more detailed) eias which other agencies
may carry out;

— Monitor environmental trends and identify
priority issues as they appear, by maintaining an
overall view and coordinating resource inventories
and research programmes with relevant agencies;

— Begin developing environmental standards and
criteria of sustainable development as a first step
in defining necessary legislation, directives and
guidelines for development pro jects (and develop-
ment agencies).

Conservation Education and Information

- Advise upon the need for educational pro-
grammes in order to increase public awareness of
conservation issues in general, and to support
particular pro jects;

— Carry out certain information campaigns;

— Develop liaison with the media and act as
Ministry of Lands and Natural Resources spokes-
man as required.

The ncs Committee
In order to review progress made in implementing
the ncs, and to plan for future priorities as well as
to consider the eventual formation of the Environ-
ment Council, a National Conservation Committee
will be set up. The Chairman will be appointed by
the Minister of Lands and Natural Resources and
the Committee will meet at least twice a year, as
required. It will comprise high-level professionals
from a wide range of Government and other
organisations.

The ncs Secretariat
The ncs Secretariat will comprise two or three well-
qualified Zambian officers, experienced in natural
resources conservation and management and multi-
sectoral work in particular. In the first year it will
be directed jointly by one Government officer and a
consultant from iucn, under the programme of
continuing assistance by iucn to the Government
for implementing the ncs. Ideally, these officers
would cover as many as possible of the following
fields:

- Land use planning;
— Environmental impact assessment;
— Natural resources economics;
— Soil and water conservation and management;
— Forestry conservation;
— Town and country planning;
— Wildlife utilisation and management;
— Pollution control.

Technical and financial assistance is being provided
by iucn to the ncs Secretariat for twelve months,
with a view to beginning the implementation of the
Strategy and strengthening the capability of the
Secretariat in preparation for the establishment of
the Environment Council.

LONG-TERM ARRANGEMENT:
AN ENVIRONMENT COUNCIL

The Government is taking immediate steps to set up
the National Conservation Committee and Secre-
tariat as the most practical step for getting the ncs
under way; however, Government has recognised the
long-term potential of the Task Force's recommen-
dation of creating a statutory Environment Council.

With experience gained by the Secretariat and with
the development of conservation guidelines and
draft statutory regulations specific to Zambia, there
is scope for setting up a regulatory body concerned
with the way the environment and natural resources
are used. Since this would take on a regulatory role
(rather than one based on trial and voluntary
development of the principles of conservation), a
more independent position becomes necessary.

The independent position is stressed, so that the
scope of the Council's work may not become dimi-
nished, or its objectivity compromised, by being
under one particular organisation. It would be
important to provide the right conditions where the
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requirements of conservation cannot be submerged
under the more 'pressing' economic issues or sec-
toral interests.

As an independent institution the Environment
Council would thus require legislation for its estab-
lishment. The background to the proposed legisla-
tion (Appendix 2), and the way in which this
legislation can solve current problems, realise other
opportunities and provide for e.g. statutory regula-
tions on a whole range of natural resource and
environmental issues, is presented in section 3.6.
The Council's membership would be similar to that
suggested for the National Conservation Committee
above. Inaugurating the Council will make the
Natural Resources Board — but not the Natural
Resources Department — redundant (see section
3.6).

The staff of the National Conservation Secretariat
would probably form the nucleus of Council staff.
However, the need for additional officers is likely.
By virtue of the proposed legislation, the board
members and staff would have more powers to
ensure that conservation principles are met in
development.

Position and Establishment of the Council
The Task Force felt strongly that the Environment
Council should represent the absolute minimum of
new bureaucracy and be established with special
regard to prevailing economic constraints. In addi-
tion, it should work through and increase the effec-
tiveness of existing institutions. The Council should
continue to work very closely with ncdp, since both
would be concerned with overall development, de-
fining priorities and coordinating sectors to achieve
a balance of supply and demand for natural
resources. The other close relationship would remain
with the Ministry of Lands and Natural Resources,
through which much of the conservation and
management responsibility would continue to act.

At this point it should be noted that the decision of
the Party and its Government, made in July 1985,
was that the Environment Council should be set up
in the Ministry of Lands and Natural Resources.

STRENGTHENING
EXISTING ORGANISATIONS

3.5.2 This Strategy stresses the need for a greater
recognition of, and support for, the work of all
those organisations charged with the responsibility
of conserving Zambia's natural resources. The
National Conservation Committee and eventually
the Environment Council will help to provide sup-
port, particularly in coordination, planning and
assistance in attracting funds. However, some of the
implementing agencies will require strengthening in
future.

National Commission for Development Planning:
Building in an Environmental Element in Planning
We have noted the need for the development plan-

ning process both to take account of the possible
environmental effects of development and to include
conservation as a positive aid to development. In
certain cases, this may mean a routine input into the
development planning process e.g. Environmental
Impact Assessment (EIA) — see Appendices 4 to 8.
The National Conservation Committee and Secre-
tariat will in future provide assistance in this. In
order to develop the linkage between these co-
ordinating bodies and the National Commission for
Development Planning (NCDP), as well as to develop
the right procedure for the systematic integration of
eia and environmental planning into development
planning, it is recommended that iucn should pro-
vide an Environmental Planner to ncdp for eighteen
months. Initially, this consultant would work with
ncdp staff in dealing with a large backlog of project
proposals and appraisals that require some form of
environmental assessment.

Whilst it is clear that eia needs to be closely allied
to the various stages and outputs of the planning
process, it would be premature at this stage to
design precisely the procedure for carrying out eias
in Zambia. Following on from the preparation of
the ncs, an EIA Workshop was held in Lusaka in
June 1985; during the Workshop, some preliminary
ideas were prepared on this subject. They are pre-
sented in Appendix 8.

The National Commission for Development Plan-
ning may decide after eighteen months that it should
retain a permanent Environmental Planner. On the
other hand, the establishment of a procedure to
include the environmental component in planning,
together with a working relationship with the
National Conservation Secretariat in the Ministry of
Lands and Natural Resources, may be considered
adequate for the future integration of conservation
and development.

Other Organisations
(Rationale is described in other parts of the text.)

— National Parks and Wildlife Service;

— National Monuments Commission (especially for
interpretation);

— Agriculture Department (soil conservation
research and implementing capability — Research
Branches);

— Agriculture Department Extension Branch and
Natural Resources Department or amalgamation
into Extension Department (see section 3.8);

— Forest Department (community forestry, nur-
series, extension);

— Fisheries Department (in general, and extension in
particular);

— Mines Department;

— Public Health Development.
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DECENTRALISATION LAND USE PLANNING

3.5.3 Whilst an agency to effect national coordina-
tion of conservation was considered to be the most
urgent requirement at this stage, it would be desir-
able eventually to ensure such coordination, and
conservation-oriented development planning, at the
Provincial and District levels. The main suggestions
are:

Provincial Conservation Committees
A model for such a Committee has already been set
up in Eastern Province comprising Forest Depart-
ment, Natural Resources Department and Agricul-
tural Department Officers; it meets to review pro ject
proposals and current activities prior to the meeting
of the Provincial Development Council. Future
Committees, aided by proposed full-time Provincial
Conservation Officers, who would be professional
staff working within the Provincial Planning Unit,
could also run seminars, films and organise
'Environment Days' etc.

District Conservation Committees
The old Intensive Conservation Areas should be
reviewed as a possible model. It is felt, however,
that conservation education would be a pre-requisite
to the smooth running of such committees, since
district decision-makers need at present to become
more aware of the potential of conservation in local
development. To cater for this need, the proposed
Provincial Conservation Officer would act as an
advisor to the District Conservation Committee.

3.5.4 At present, land use planning is carried out
within the agriculture sector only. In sections 3.2.3
and 3.2.4 we have proposed a policy for land use
planning to allocate resources according to their
capabilities and conservation requirements. In this
section, we have described the relationship between
existing ncdp procedure and the proposed Environ-
ment Council or National Conservation Committee,
as one way of introducing this policy. After the first
year or so, the need for more comprehensive land
use planning should be reviewed, particularly in
light of the proposed study of land tenure (see
section 3.6.4).

3.6 LEGISLA TION

INTRODUCTION

3.6.1 Current legislation is not a major constraint to
bringing about conservation for sustainable develop-
ment. The more closely that national law is
examined, the more clearly are certain elements of a
provision for conservation revealed (notably the pre-
vention of loss, damage or waste of property, land,
trees and the environment). However, there is only
one law relating directly to natural resource conser-
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The elephant continues to thrive in Zambia 's National

Parks, despite much decimation by poachers

Credit.' Wildlife Conservation Society of Zambia.
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vation in many sectors: the Natural Resources Act
Cap.3 15. This and other legislation concentrate
upon restricting certain practices in order to avoid
damage to resources and the environment. In fact,
however, the powers and current enforcement of
existing legislation are weak. The priority at present
is to introduce conservation as an aid to develop-
ment; whenever practical, the ncs proposes volun-
tary, rather than obligatory, conservation practices.
Eventually, however, a regulatory function will be
required — especially to control private sector acti-
vities - and it is here that the Task Force's
recommendations of an independent Environment
Council will be especially important.

BACKGROUND TO PROPOSED
ENVIRONMENT COUNCIL ACT

3.6.2 The present Natural Resources Act makes
provision for the constitution of the Natural
Resources Board and provides for the preparation
and enforcement of conservation plans in designated
areas, with a secretariat — the Natural Resources
Department. Whilst the Act and the Department
have fairly wide scope, the effectiveness of the
Board is reduced by restricting its powers to make
orders relating to arable, pasture, woodland, water
catchment or forest purposes only. Urban and
industrial land uses are not included. In addition to
this weakness, the composition of the Board is not
properly specified, and the Act does not indicate the
need for at least some members to be professionally
qualified in natural resource management; in fact,
the Board has never met in recent years due to
indecision on membership. It should be noted that
when legislation becomes 'empty' there is a risk of a
loss of control over the situation, especially if such
legislation, as in this case, is primarily restrictive.

Whilst the Natural Resources Act covers many con-
servation issues, comprehensive legislation is still
missing for such matters as pollution and other
problems which pertain particularly to urban areas
and industry. Since 1967, for example, there have
been calls for full legislation covering water pollu-
tion (which the Task Force estimated to be the worst
type of pollution in Zambia). The Water Act
Cap.312 merely makes it an offence to pollute
water, rather than prescribing mandatory abatement.
While District Councils have tried to introduce their
own water pollution standards, there is a need for
some kind of national legislation and enforcement.
It was in such a light that, in recent years, the
Ministry of Commerce and Industry commissioned
the National Council for Scientific Research to pre-
pare a Draft Environmental Protection and Pollu-
tion Control Act. This Draft, long since completed,
has been reviewed over the last few years. The Draft
contains much useful proposed legislation of a sort
which would eventually be required, especially to
complement the Natural Resources Act. However,
particularly in light of work done in preparing the
Strategy, there are certain drawbacks to the Draft:

— The proposed organisation is too large and expen-
sive and its demand for qualified manpower too
great (a Board with a Secretariat was proposed,
along with seven Inspectorates for Water Pollu-
tion, Air Pollution, Solid Waste Management,
Pesticides and Toxic Chemicals, Noise Pollution,
Ionising Radiation, and Natural Resources);

- The Draft's proposal is that the Act would be
operated by the Ministry of Commerce and
Industry (even though the Ministry does not pos-
sess relevant technical expertise);

— Many of the provisions of the Act could become
inadequate or irrelevant with changing tech-
nology, and would be better made as regulations
(the same criticism applies to the Natural
Resources Act);

— The section (VIII) on Natural Resources Conser-
vation is already adequately covered in the
Natural Resources Act.

Since the preparation of the Draft Environmental
Protection and Pollution Control Act, two things
have happened which provide opportunities for its
improvement: one, the changing opinion as to the
usefulness of the Natural Resources Board (as
opposed to the Act or Department); two, the multi-
sectoral process of preparing the National Conserva-
tion Strategy.

The Proposal of the Strategy is therefore to disband
the Natural Resources Board (which will entail
amending the Natural Resources Act) and to inte-
grate its useful functions with the relevant proposals
of the Draft Environmental Protection and Pollu-
tion Control Act, in order to affect a broader
coverage of all types of relevant issues and in all
land use categories; the medium for this would be
an Environment Council Act:

THE PROPOSED
ENVIRONMENT COUNCIL ACT

3.6.3 The first step in achieving the above would be
to enact 'enabling' legislation in order to set up an
independent Environment Council. The Task Force
recommended this Council as the long-term ideal
focal point for implementing the National Conserva-
tion Strategy. Briefly, this would prescribe a pro-
fessional multi-sectoral membership of a Council
chaired by the Prime Minister, make provision for a
Secretariat with an Executive Director who is pro-
fessionally qualified in a relevant discipline, and
define the functions of the Council (see Appendix 2
Section 12), its powers (Section 13) and funding
arrangements.

The Act would also make provision for Regulations
to be passed. These Regulations (Section 16) would
cover many of the issues (e.g. pollution control)
which have previously been proposed as the subject
of Inspectorates in the Draft Environmental Protec-
tion and Pollution Control Act. As a second step
after the inauguration of the Environment Council,
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the Council should exercise its powers to formulate
these Regulations. The Regulations would include
statements of the responsibilities of the appropriate
executing/enforcing agencies.

Provision is made for certain specialised Regulations
(Section 16). It is recommended that the first
Regulations to be formulated should cover water
pollution, pesticides and the carrying out of
Environmental Impact Assessments. In attending to
these, other relevant legislation should be studied
and recommendations for amendment made when
necessary and in order to avoid conflict. Regulations
should be altered as and when society's values and
the available technology makes it desirable and
practical for higher standards of conservation and
environmental protection to be achieved. The
National Conservation Committee and Secretariat
will be in a position to begin the background work
necessary to formulate Regulations.

The Natural Resources Act should be amended to
dissolve the Natural Resources Board, but at the
same time ensuring that the powers of the Board to
make orders regarding conservation are transferred
to a suitable body (probably the Environment Coun-
cil and Natural Resources Department). In general,
the Act should be rationalised with the proposed
Environment Council Act.

Public relations and education campaigns should be
designed to increase the effectiveness of (newly
introduced) legislation. In addition, the Environment
Council and other relevant agencies should design
methods of maintaining the effectiveness of legisla-
tion with a view both to its amendment and to
altering enforcement techniques.

OTHER LEGISLATION ISSUES 3. 7 EDUCA TION
3.6.4 Creating the above-suggested Regulations may
not always be the best approach; existing Acts can
be modified and new ones instituted.

Land Tenure — providing security for the user of
the land can encourage him to manage land along
conservation lines and discourage short-term exploi-
tation. However, there is a great deal of confusion
regarding land tenure at present, with few people
having adequate security e.g. through long leases. A
project in the Lands Department is giving title in
two chosen areas and monitoring the costs and
benefits of doing so. This study, together with the
Party's current study of the problems of gaining
title to land, should be reviewed and incorporated in
a special Strategy Study of land tenure and its effect
on resource conservation. Land tenure is a complex
issue, and one which it is not possible or desirable
for the Strategy to attend to at this early stage;
nevertheless land tenure policy has considerable
implications for the future of our natural resources
and the environment. We must begin to understand
these implications and propose appropriate action.

Town Planning Act - consider making this Act
binding for Trust and Reserve Land, Mine town-
ships and Government operations, which it is
currently not. The Act should include conservation
as an objective, encouraging less arbitrary, more
ecologically based planning, especially regarding the
relationship of settlements with surrounding rural
areas (e.g. fuel supply). eias should be made com-
pulsory for appropriate cases. The conflicts between
the Act and the Land (Conversion of Titles) Act,
whereby subdivision can proceed under either,
should be resolved. Provision should be made for
the better protection of listed buildings (by appro-
priate amendment to the Natural and Historical
Monuments and Relics Act Cap.206).

THE NEED FOR EDUCATION

3.7.1 A comprehensive programme of conservation
education is perhaps the surest long-term strategy
for bringing about sustainable use of natural
resources in Zambia. It represents an investment in
the understanding, skills and appreciation of wise
natural resource use in this generation and the next,
providing people with a sound basis for using
natural resources well and acting wisely in the
environment. To be effective, conservation educa-
tion must be designed to meet the needs of specific
audiences. The ncs Education Group identified five
types of audience: politicians; planners, developers
and administrators; teachers and extension workers;
schoolchildren and students; resource users. For
each, the approach must differ. However, the aim
and certain principles remain common:

— The aim is to create an understanding and appre-
ciation of natural resources, their interrelation-
ships and their interactions with man, in order to
foster responsible action in all environments
(urban, industrial, agricultural, wilderness etc.) by
developing the necessary skills, particularly in
natural resource planning and use and in enjoying
the environment;

- Relevant issues must be highlighted for each
audience, e.g. the role of conservation in develop-
ment and human welfare for politicians, the
increase in a farm's value through soil conserva-
tion and tree planting for farmers, and -
especially in Zambia — pollution control, sani-
tation and other issues relevant to urban dwellers;

- The approach should be a mix of education
about the environment (to engender informed
debate), for the environment (to lead to wise
action and environmental protection) and in the
environment (to lead to a greater first-hand
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appreciation of the issues and an awareness and
en joyment of the benefits).

EDUCATING PLANNERS,
DEVELOPERS AND ADMINISTRATORS

EDUCATING POLITICIANS

3.7.2 Currently there is genuine and increasing con-

cern about environmental issues in Zambia. Notable

are His Excellency The President's frequent calls for

conservation and his actions to secure wildlife pro-

tection, and particularly (in 1984) his stressing the

need to conserve for balanced development. In light

of the increasing national (e.g. droughts and

firewood shortage) and international (e.g. desertifi-

cation and river basin management) concern for

conservation, there is a need for providing Zambia's

leaders with up-to-date, concise information on

priority issues, so that they may keep abreast of

national and international needs and opinions. It is

recommended that:

— The National Conservation Committee or

Environment Council should provide information

and compile reports and 'white papers' on

request, as well as produce regular newsletters of

the type currently put out by the National Con-

servation Strategy. (The Council could also

'translate' the pronouncements and decisions of

politicians into directives and bulletins to ensure

swift action.) The Council would report to the

Rural Development Committee of the Central

Committee on this.
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A Chongololo Club member plants a tree for the future.

Credit: Zambia Daily Mail

3.7.3 Current 'conservation education' is carried out
informally by specialist Government officers during
the course of their work with others and by the
occasional campaigns of e.g. unep, Man and Bio-
sphere Committee and other international agencies.
The current phase of the National Conservation
Strategy has laid great emphasis on education at this
level of decision-making, preparing press releases,
newsletters, posters and seminars etc. It is envisaged
that, in future, education will continue to be
through learning by doing; i.e. participating in the
kinds of multi-sectoral resource planning and use
suggested in the Strategy. In particular this should
involve:

— At the national level, continuous working contact
between the National Conservation Committee or
Environment Council and relevant organisations
and individuals, supplemented by newsletters and
other material and workshops such as the eia
Seminar held in June 1985;

— At the provincial level, the formation of Provin-
cial Conservation Committees and their relation-
ship with professionals at provincial level, aided
by the proposed professional provincial conserva-
tion officers (see section 3.5.3). Eventually, these
officers could help to organise such things at the
District level, working with the proposed District
Conservation Committees.

EDUCATING TEACHERS
AND EXTENSION WORKERS

3.7.4 See 'Manpower Training' and 'Extension'.

EDUCATING SCHOOLCHILDREN
AND STUDENTS

Schoolchildren
3.7.5 Schooling in Zambia consists of Grades 1 to 7
(Primary), after which there is an examination to
qualify for entering Secondary school; Grades 8 and
9 (Junior Secondary) after which there is a further
examination; and Grades 10 to 12 (Senior Second-
ary) which are based on 'O' level syllabi.

At primary level, all subjects are taught by general-
ist teachers and the syllabus is designed to help
children pass the general Grade 7 examination.
These factors mean the 'subtle' concepts such as
conservation are barely covered. The Social Studies
course contains a brief study of man's interaction
with nature e.g. competition for land, poaching,
pollution. The Environmental Science course (des-
pite its name, equivalent to General Science) is very
incomplete and is being reviewed.

At Secondary school, teaching is based on the
Cambridge syllabus, and the concepts of conserva-
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Conservation is about looking after natural resources so
that the next generation may benefit from them also. The
work of the Chongo/o/o and Conservation Clubs equips
the next generation with the knowledge to use these
resources wisely. Here, visiting wildlife artist, David
Shepherd, helps a Chongo/o/o member with her work.
Credit: Wildlife Conservation Society of Zambia

In order to strengthen the conservation element in
school education, it is recommended that:

— The National Conservation Committee and the
Natural Resources Department could help the
Curriculum Development Centre to prepare the
Teachers' Guides for the new Environmental
Science course (perhaps concentrating on the
theories of renewability and ecological processes
which are less well covered in the present draft),
and provide material for new English readers;

- The same bodies should consider ways of incor-
porating conservation into the senior secondary
curriculum, dt the same time reconciling this with
the needs of formal examinations and rationalis-
ing it with entrance requirements for higher edu-
cation (see below);

- The Wildlife Conservation Society of Zambia
could, wherever possible, assist the Chongololo
and Conservation Clubs to put some of their
conservation knowledge into practice e.g. creation
of 'Green Parks' by school children on (tempor-
arily) vacant plots and designed for recreation,
food production, nature study etc.

,. .z='"s'";'z¶,"±i';:::':':=
tion are not included, although there are elements in
the Agricultural Science course in Grades 8 and 9.

Twenty percent of schoolchildren benefit from the
Chongo/olo Clubs (Primary) and Conservation
Clubs (Secondary), which are organised in schools
by teachers under the direction of, and funded by,
the Wildlife Conservation Society of Zambia. Des-
pite the erratic delivery of the Club magazines and
accompanying Teachers' Guides due to shortages of
funds, the work of the Clubs is admirable and, in
recent years, has included far more conservation
issues than the original concern of wildlife.

The Curriculum Development Centre is carrying out
various projects of importance for increasing conser-
vation education: it produces 'Orbit' magazine,
which frequently contains articles of relevant
interest; the English Department is preparing readers
which, amongst other things, are designed to create
an awareness of values (natural resource values
could thus be included); a book has been prepared
for teachers on making teaching materials and
stationery from waste materials and locally available
natural resources; the Environmental Science Curri-
culum is being completely revised. In Grade 9 of the
proposed new syllabus, a four-week unit studies the
intervention of man in nature, and this is followed
by a three-week unit studying the results of this
interaction. The proposed syllabus is yet to be
ratified and Teachers' Guides written. In earlier
grades, far less emphasis on conservation has been
proposed, although the general values of natural
resources — especially soil — are stressed.
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His Excellency The President, Dr. K. D. Kaunda, with
Chongo/o/o Club members.
Credit." Wildlife Conservation Society of Zambia

Students
There is very little provision for educating college
and university students about conservation, except
for the courses designed to train natural resource
management personnel (see 'Manpower Training').
It is recommended, however, that all future pro-
fessionals and administrators should be given train-
ing to enable them to be aware of the potential
environmental impacts of their activities, to have a
reasonable ability to assess these impacts and the
knowledge to make their activities compatible with
sustainable development and a healthy environment
(or at least to know who to work with to achieve
this). This will probably entail the preparation of
short courses as part of the curricula in particular;
the National Conservation Committee could provide
guidelines to aid this.
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RESOURCE USERS

3.7.6 The most important resource users include
farmers, livestock herders and fishermen (see 'Exten-
sion'). Another important category which is cur-
rently not well-educated on conservation issues is the
general public. Various recommendations are
suggested:

— The National Conservation Committee (later
Environment Council) should liaise with earth-
scan (an international organisation producing
written materials to further environmental aware-
ness) and the local media in order to generate
material specific to Zambia, and to conduct
information campaigns;

— The National Monuments Commission and the
Department of National Parks and Wildlife
should be allocated additional resources in order
to be able to interpret and present Zambia's
natural and cultural heritage to the public (exhibi-
tions, displays, signs, leaflets, posters etc.), both
on site and in other places where a large audience
is reached. It is important that Zambians should
have a strong pride in their heritage, and the best
use should be made of opportunities to reinforce
this pride;

— There is scope for joint population and conserva-
tion education, since both issues have similar
roots. The Planned Parenthood Association of
Zambia, the Natural Resources Department, and
the National Conservation Committee should
meet to discuss this potential;

— Ward leaders of the Party have been receiving
training in agriculture; this, allied to the proposed
programmes of District Conservation Commit-
tees, should be tapped in order to introduce
combined education by the Party on conservation
as well as health, population and housing.

3.8 EXTENSION

grated) approach which is required — especially
with today's pressure on resource productivity.

The Extension Branch of the Department of Agri-
culture concentrates on the technical matters of
increasing crop and livestock production. Eight
hundred certificate/diploma-level officers work
directly with farmers, and there are also thirty-eight
farmer training institutes (running at 50% capacity
due to a lack of resources) and eight farm institutes.
A much smaller number of Land Use Branch
Officers, on the other hand, deal with farm plan-
ning and the construction of soil conservation works
among other things. Fifty Natural Resources Depart-
ment Staff (for whom extension is only part of their
brief) use the farmer training institutes to bring
farmers in for short courses on soil and water
conservation, tree planting and bush burning; these
officers are inadequate in both numbers and train-
ing, and there are very few resources available to
send them out into the field to check on the actual
progress that farmers make. With these three sets of
activities, the farmer is not always given a balanced
view of the conservation and development needs on
his farm, but is left to choose for himself between
various apparently conflicting approaches.

Other current extension activities include:

— The Forest Department, which has four extension
officers at national level, and an officer in each
province who spends part of his time on exten-
sion. Extension in this case involves little direct
contact with the farmer; publicity material is
distributed and occasional requests for advice are
received. The Department cooperates with the
Department of Agriculture, some of whose exten-
sion officers provide advice on tree planting and
maintenance;

— The Fisheries Department, whose efforts concen-
trate on fishing techniques. However, officers
also cover law enforcement (licences, net sizes
etc.) as well as extension, and this is not con-
ducive to good relations with the fisherman;

- The Department of Water Affairs, whose officers
cover only the installation and maintenance of
water supply equipment.

RECOMMENDATIONS

In light of all the recommendations of the Strategy,
there is an increasing need for people to have access
to expertise on the wise use of the land or other
resources under their control; this means putting
over a balanced view of the various potentials of
their land or resources, together with guidance as to
the best way of realising the benefits desired. Hence
there is a need for a more integrated, conservation-
oriented extension service.

CURRENT ACTIVITIES

3.8 Current extension activities, while successful in
parts, lack the multi-disciplinary (or at least inte-

3.8.2 Extension work in Zambia in future should
concentrate on intensive techniques coupled with
conservation measures, in order to achieve the sus-
tained yield which the country needs for balanced
development. This will involve the integration of
e.g. farming with forestry (tree crops, shelterbelts,
soil conservation on slopes etc.); livestock (particu-
larly sedentary animals such as pigs and chickens)
with aquaculture; livestock with arable (especially to
maintain soil fertility through manuring). In order
to achieve this, extension officers will require train-
ing in a broader background to complement their
specialist areas. This training should include appro-
priate knowledge of conservation techniques. The
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result of this should be that farmers are given a
balanced view of how to manage their farms. This
improvement in the quality of extension workers can
be achieved through in-service training, e.g. short
courses on soil conservation by mobile lecturers
going out to extension workers in the field, as well
as by altering the curricula of agricultural colleges.
Training of extension officers is necessary before
any kind of strategy for more integrated extension
can be effected in the field.

In addition to the training of extension officers, two
options are proposed for a strategy for integrated
extension: one, the amalgamation of existing capabi-
lities into a Department of Extension; two, the
rationalisation and joint planning of the current
departments.

Option I: Rationalise Existing Extension Services
Four areas of activity would be required to make
this option effective: one, a considerable strengthen-
ing of the Natural Resources Department's capability
to educate all farmers on conservation techniques;
two, in-service training and the creation of formal
links between extension officers of different depart-
ments; three, the creation of a post or posts, prob-
ably in the Agriculture Department, responsible for
coordinating the various extension activities; four,
providing coordination through District Council
Committees. The proposal is the more immediately
practical of the two.

Option 2: A Department of Extension
The germ of this idea was begun in recent years at a
seminar on extension services at the ncsr. Based on
the nucleus of the Department of Agriculture Exten-
sion Branch, an amalgamation of the Natural
Resources Department, Land Use Branch, part of
Forest Department Extension Services and possibly
Fisheries Extension could effect a considerable
saving of capital, training facilities and running
costs. More importantly, however, the new Depart-
ment should be capable of presenting the farmer
with the kind of balanced approach which is now
required, and new 'multi-sectoral' disciplines, e.g.
agroforestry could be more effectively developed. It
is stressed however, that this option could only work
if the new Department had a good understanding
and appreciation of integrated and multiple land
use, and if there remained extremely strong links
with the research and policy aspects of the original
'parent' departments. However, there are many
advantages of this proposal which should be studied
further.

Miscellaneous Recommendations

— Forest Department to expand extension man-
power and concentrate on agroforestry and com-
munity woodlots. Officers should receive more
training in extension techniques and in under-
standing the farmer (this is currently lacking in
the curricula at Mwekera Forestry College);

— Fisheries Department to have separate extension
and enforcement officers;

— Natural Resources Department to educate the
public on ways of allowing natural woodland to
regenerate, and to become involved in the trials
of more efficient wood-stoves (tdau, unza
School of Engineering). Numbers and mobility of
officers to be increased;

- Water Affairs officers to receive training on the
wider aspects of water use and the environmental
consequences of their work (perhaps from the
Water Research Unit of NCSR).

3.9 PUBLIC
PAR TICIPA TION

This Strategy promotes the idea that all people
should ultimately take up a responsibility for con-
serving the resources that they use each day. The
fact that all Zambians use natural resources and
their actions affect the environment is reason
enough to consider the role of community participa-
tion in conservation. Participation can assist the
public to help themselves as well as contribute to the
nation's sustainable development:

— The various conservation activities required in
Zambia, such as building soil conservation works
and controlling poaching, cover vast areas and
require considerable manpower and financial
resources. With Government activities remaining
as a catalyst only, community participation could
both reduce the burden on Government and
engender the necessary community responsibility
for conservation;

— Public participation, because it involves the pro-
ject management sharing power with the people
in project planning and execution, can identify
more clearly the people's real needs and cater for
them more closely. This will be especially impor-
tant at the project planning stage;

- Being involved in all stages helps people to
appreciate the need for the project, to contribute
to its building, and to take up the responsibility
for its maintenance;

- Skills are developed in local people, and existing
knowledge and manpower that might otherwise
be untapped can be put to direct use;

— Zambia has many traditions of voluntary help,
self-reliance and community work, and these
principles are encouraged by the national philo-
sophy of Humanism;

— Participation can reinforce the process of
decentralisation.
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CURRENT COMMUNITY
CONSERVATION PROJECTS

3.9.1 Most of the recent experience of participation
in Zambia is in self-help housing. The work of
Human Settlements of Zambia (HUZA) is described
in the section on Human Settlements (2.3.3). Vari-
ous conservation initiatives, such as making soil-
cement building blocks, developing solar power for
community buildings, fruit tree planting etc. have
been practised by huza. However, there are very
few other examples of participation involving con-
servation: the Forestry Department is just beginning
community forestry programmes. The Village
Industry Service is aiming to encourage groups to
process locally produced natural products.

SCOPE FOR FURTHER PROJECTS

3.9.2 Apart from pro ject planning in general, com-
munity participation is recommended for four areas
in particular:

- Self-help housing, gardening and employment
generation;

— Community fuelwood plantations;

— Resource cooperatives in Game Management
Areas;

— Public participation in the town and country
planning process.

and processing and other resource-saving and
employment-generating activities. One of the first
tasks of the National Conservation Committee could
be to help coordinate the design of a specific project
- probably on an urban fringe.

The Luangwa Integrated Resource Development
Pro ject is designed to create a structure for local
management and cooperation in the conservation
and use of certain natural resources e.g. game,
forest products. The lirdp and its initial activities in
Lupande Game Management Area should be an
important element in learning to achieve community
participation in a given rural area, and is viewed as
a Pilot project of the Strategy's principles. In addi-
tion, huza should be consulted in the current
expansion of forestry extension activities and as new
community forestry pro jects are designed. If neces-
sary, huza might be able to train 'community
motivators' in other sectors; fifty such staff were
trained in one year as part of a unicef scheme.

In general, experience in running pro jects involving
community participation is much weaker than in
many other developing countries, and hence it is
suggested that participation be introduced carefully
at first. A recommendation is to hold a national
workshop with the brief of examining how available
mechanisms - the Party, traditional leadership etc.
can be mobilised to begin pro jects involving self-
reliance in natural resource use and the communal
practice of conservation.

3.10 MANPOWER
TRAINING

In both the drive for increased agricultural produc-
tion and the proposed inclusion of conservation into
a wider range of" development efforts, the avail-
ability of well-trained manpower is of central impor-
tance. Zambia needs greater numbers, and a higher
level of skill, of natural resource managers with the
expertise to guide our natural resource development
onto more sustainable paths. It goes without saying
that manpower training programmes have at least to
keep up with the increase in numbers and the scope
of (conservation) pro jects, and they should prefer-
ably be planned a step in advance.

huza, through its active involvement in the Strategy
from the first stages, has been exposed to a wide
range of ideas on resource use and conservation. A
recommendation is that future self-help housing
projects should liaise more closely with relevant
agencies to involve fuelwood planting, agroforestry
practices, the use (and manufacture) of more effi-
cient wood-stoves, waste paper and metal recycling

TRAINING FIELD STAFF

3.10.1 There is an acute need for more effective
extension workers who have a more broadly based
understanding of natural resource use, as well as
other technicians trained to operate in the field. The
agriculture colleges and the Forestry College at
Mwekera concentrate on traditional teaching of pro-
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duction methods within a narrow sector. At the
Natural Resources Development College there is a
course unit on 'conservation and irrigation' and
some coverage of soil conservation in the second
year of the Water Development and Agricultural
Engineering courses. Generally, however, there are
three areas which need strengthening in all colleges:

- Each technician, by the end of his studies, should
have a basic understanding of the practice and
competing demands of farming, forestry, fishing,
wildlife management, and soil and water conser-
vation, as the background within which he will
practise professionally;

— Extension method and community motivation and
participation should be taught, as far as possible
with some practical work;

— Students should have a thorough knowledge of
those principles of conservation which can contri-
bute to sustainable practices in their own
disciplines.

TEACHER TRAINING

3.10.2 There is currently no formal training and
hence very little understanding of conservation
amongst teachers, particularly at the primary level
where teachers do not specialise (indeed, it is under-
stood that few primary teachers have even a grasp
of the current Environmental Science syllabus). Part
of this problem will be difficult to solve, as it
concerns the general educational level of the trainees
who themselves have arrived straight from school,
and their ability to comprehend several sub jects and
transfer learning between these sub jects. Neverthe-
less, two factors are more conducive to the inclusion
of conservation training in future:

— The structure of teacher training is under review;

— The new Environmental Science curriculum, once
adopted, will require the writing of Teachers'
Guides before it is put into practice.

It is recommended that the National Conservation
Committee and the Natural Resources Department
should help write the Teachers' Guides, and the
latter could run week-long in-service courses for
lecturers at teacher training colleges. The Wildlife
Conservation Society of Zambia, which is perhaps
the most active body in the field so far, organising
the Chongololo and Conservation Clubs and provid-
ing guidance to the teachers running those clubs,
could be asked to contribute their expertise.

TRAINING PROFESSIONALS

3.10.3 The University of Zambia (UNZA) produces
by far the largest proportion of professional Zam-
bian manpower. Schools of relevance to conserva-
tion and development are Agricultural Sciences,
Natural Sciences, Engineering, Environmental
Studies and Veterinary Medicine. Despite the impor-
tance of these disciplines to our current development

aims, between 1979 and 1983 only 31% of unza
graduates were qualified in these fields plus
medicine and mining. However, unza is making
continual efforts to meet anticipated manpower
demands; e.g. recent efforts to institute an agri-
cultural engineering course. (Certain research units
are more relevant to training post-graduate students:
the Institute of African Studies, the Kafue Basin
Research Pro ject, the Rural Development Studies
Bureau and the Technology Development Advisory
Unit.)

Perhaps the most notable courses from a conserva-
tion point of view are the BSc in Natural Resources
(School of Natural Sciences), and the Bachelor of
Urban and Regional Planning (School of Environ-
mental Studies). Whilst there are drawbacks to both
of these courses in light of future needs — a lack of
integration and practical application in the case of
the former, and an inadequate emphasis on the
ecological approach necessary for a country such as
Zambia in the case of the latter — it is recom-
mended that courses such as these should be sup-
ported and improved. Graduates in these two
courses number only a handful; however, it is
anticipated that Zambia will shortly experience a
dearth of professionals with an understanding of
allocating resources across sectors and following
conservation principles.

At the moment, however, the more obvious increase
in demand is for specialists, rather than generalists,
and particularly those with specialisations in areas
of agriculture. Nevertheless, it is recommended that
all students of specialist sub jects — and notably
engineers and architects — should have an under-
standing of the environmental implications of their
work, through the setting up of appropriate short
courses.

Most Zambian graduates have taken their degrees in
the last decade, usually in mid-career. This has
enabled them to benefit from practical experience
before going on to specialised training. The policy,
in many Government departments, of not sending
recent graduates off for post-graduate training
before a significant period of practical work, is an
effective one. Two recommendations are made
regarding in-service professional training:

— Further post-graduate courses should be
developed at unza. Currently, nearly all post-
graduate training is carried out abroad, which is
expensive, not often based at the better foreign
universities, and not always relevant to the Zam-
bian situation. Too many returning students can-
not marry their newly acquired learning with
Zambian realities;

— Good manpower benefits from a range of exper-
ience. The temporary transferring of an officer
from e.g. forestry to agriculture or agriculture to
wildlife, can broaden the understanding and
effectiveness of both that officer and his
colleagues.

78



Factors which would increase the demand for
natural resources management professionals include
the processes of decentralisation and Zambianisa-
tion, as well as a general increase in an environmen-
tal input in planning and project execution and the
various other activities proposed by this Strategy.
Apart from an increase in the requirement for
personnel with a general environmental training
(above), it is anticipated that the growth in demand
will outstrip the current supply of professionals in
the following fields:

— Environmental aspects of human settlements,
notably planners with knowledge and experience
of environmental/ecological planning and archi-
tects conversant with e.g. energy-efficient designs
and technology;

— Pollution advisors;

— Energy conservation engineers;

— Crop and livestock geneticists;

— Irrigation engineers;

— Soil conservation specialists;

— Both foresters and agriculturalists with knowledge
of agroforestry and community forestry (a degree
course in forestry at UNZA should be considered);

— Professionals capable of managing natural ecosys-
tems for productive purposes e.g. game
managers, rangeland managers and watershed
management specialists;

— Fisheries officers;

— Ecologists in various fields;

— Experts in 'natural disasters' — particularly plan-
ning for droughts;

— Lecturers in relevant disciplines for the various
colleges and the University;

— Specialists in Environmental Impact Assessment.

In the short term, while the above activities are
expanded, it is anticipated that Zambia will continue
to rely to some extent on short-term expatriate
expertise. For example, there is possibly no Zambian
who has carried out a full-scale Environmental
Impact Assessment. If no provision is made soon
for such training this could be a very serious short-
coming. However, Zambia is fortunate in having a
number of well-qualified professionals in the fields
of ecology, wildlife, forestry, etc. who could benefit
from such training. Hence a first step is to widen
the experience of our best natural resources person-
nel, and at the same time to assess our future
training requirements very thoroughly. A recommen-
dation which can be put into immediate practice is
to ensure that future aid-assisted projects include a
relevant training component.

3.11 ·INFORMA TION,
INVENTOR Y AND

RESEARCH

A certain level of reliable information is always
needed for wise decision-making. This is especially
the case where very different options have to be
weighed against one another, e.g. deciding between
agricultural or forestry use on a given piece of land.
It is particularly needed for land use planning, an
activity which Zambia has not yet been able to
engage in comprehensively due in part to a great
dearth of up-to-date information. This information
should cover the types, productivity and availability
of natural resources in the different ecosystems, and
both the amounts now exploited and those being
lost through degradation.

In general, inventory of those natural resources
which are available for Zambia's development,
requiring conservation, is more of a priority than
research. Indeed, much research as well as planning
cannot go ahead without a reliable data base.

INVENTORY

3.11.1 The types of inventory most urgently required
are:
— Basic land capability information at the national

level. This could be presented on a watershed
basis, which might in turn aid the desirable
planning of areas on a watershed or ecosystem
basis, rather than by arbitrary boundaries. This
could help a great deal in developing 'virgin'
land. Land capability should refer not only to the
agricultural potential, as is currently the case in
Zambia in the few instances where it is practised,
but also include categories for forestry, water
catchment, wildlife conservation, urban land use
(albeit the latter in less detail). To generate useful
land capability information for the whole country

" is a large task. landsat imagery and aerial
photographs may help to provide an overview at
the national level, particularly once more detailed
studies have begun, which can be used to check
ground truth. It is suggested that more detailed
inventory should be carried out first in areas
which are currently undergoing development;

- The 1974-75 land-use data should be revised, in
order that we might understand how resources are
currently allocated. This can then be compared to
the potential uses derived from land capability
information;

— Identification of the areas of worst soil erosion
(this should be allied with soil conservation
research, in order to arrive at standard solutions
applicable to the various Zambian conditions;
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— Identification of the areas of worst deforestation
and overgrazing together with defining the type
and severity of each problem. This information,
together with pin-pointing soil erosion 'hotspots'
(see above), will indicate the areas where sustain-
able natural resource use is threatened, and would
be used to plan ameliorative projects in specific
areas. This should be one of the first major
pro jects of the National Conservation Committee
coordinating the activities of the line departments
to produce such information. The results would
be a necessary further step after the definition of
national level problems in this Strategy. Their
presentation in map form would make a useful
graphic summary;

— Inventory of the ecological conditions of the
different protected areas e.g. National Parks,
Game Management Areas, forests etc. with a
view to rationalising them, defining more effec-
tive management plans and degazetting any areas
which are no longer valuable.

This is a very large task, and so two areas are
suggested to begin with: one, those areas which are
known to be under threat, like heavily poached
wildlife reserves and areas which have suffered sig-
nificant human encroachment and now appear to be
of most benefit under the new land use; two, those
areas where management costs are not being met by
adequate benefits, with a view to perhaps altering
the management status or even land use in the area.
In addition, any areas which appear to be of high
ecological value, but which are not protected at
present, should be inventoried to aid a decision as to
whether to institute conservation measures;

- Inventory of fish stocks (See Fisheries 2.3.6);

— Inventory of water resources in those areas which
are currently suffering water supply problems
(drought or heavy competing demands) or water
quality problems (pollution). The combined abili-
ties of the ncsr Water Resources Research Unit
and the Department of Water Affairs might be
used;

— The Environment Council could use the above
inventories and demographic information supplied
by the Central Statistical Office in order to make
periodic assessments of population and natural
resource trends, their interrelationships, and
hence deduce implications for attaining national
goals. However, in order to do this, as well as to
service natural resource conservation and develop-
ment projects, a national biological resource data
base should be established with the key informa-
tion collected at one focal point.

In concluding these notes on inventory required, it is
stressed that action on urgent conservation issues
should not always await the obtaining of absolutely
complete information.

RESEARCH

3.11.2 The National Council for Scientific Research
is carrying out various promising conservation-
oriented projects in e.g. pollution monitoring and
control methods, watershed management and tree
improvement. An important requirement, however,
is to carry out interdisciplinary research into
environmental matters. The Natural Resources
Department has, within its extremely tight funding
and personnel limits, come up with some valuable
information on matters such as deforestation, fuel-
wood supply arjd soil erosion.

Research in this vein needs to be expanded, so that
we can become more aware of the social and
institutional factors contributing to natural resource
problems.

A proposal - prepared by unza Geography
Department, the national Man and Biosphere Com-
mittee, and the Natural Resources Department — to
study the effects of urban growth on resource use
near Chipata should be supported. Such informa-
tion, especially regarding the fuelwood problem, is
lacking. The project would also achieve direct prac-
tical aims through tree planting for fuel, amenity
and erosion control and by demonstrations. (See
Appendix 3.)

Other areas recommended for research are described
in section 2.3. In summary they are:

- Community forestry and agroforestry - Species
selection and provenance trials, silviculture, pro-
duct utilisation;

- Soil erosion — erodibility of different Zambian
soil types under given land uses and management
regimes;

— Soil conservation — applicability of available
techniques to Zambian conditions and cropping
systems;

— Sustained yield management techniques — for
individual farm systems (and especially on
dambos);

- Livestock-carrying capacities — to be defined for
various systems including commercial beef-
farming on different land types, as well as the
traditional sector on the various types of both dry
and wet season grazing (perhaps initially in con-
junction with the Cattle Development Area
programmes);

— Water conservation — adaptive research to
derive, for different Zambian conditions, relevant
techniques of e.g. rain water harvesting, reduc-
tion of seepage losses through canalisation and
impoundments, crop management to reduce water
requirements, drip and subsurface irrigation,
watershed (forestry) management;

- Fisheries — research generally into the complex
and little-known nature of Zambia's fish species
and ecosystems, and the development of fisheries
management models.
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Currently, the level of fisheries research does not
reflect the potential value of fisheries to Zambia,
and fisheries management is going ahead danger-
ously, either without any reliable information or
by using models developed in temperate or mari-
time systems (see 2.3.6):

— The effect of pesticides, tsetse control and other
agricultural chemicals on human and animal
health, and on ecosystems generally, must be
investigated, with the aim of providing guidelines
as to permissible types, levels and methods of
chemical use;

— Life-cycles of the important pests and their preda-
tors in order to determine biological pest control
methods and complete pest control strategies (and
hence reduce pesticide use, or at least fit in with
pesticide rotations);

— More effective pollution control for the most
pressing problems. This will involve pollutant
monitoring and adaptive research to apply abate-
ment techniques to Zambian conditions.
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INFORMATION RETRIEVAL

3.11.3 While new information is being generated
through inventory and research, it will be important
to design ways of gaining quick and easy access to
this information. Such access, as well as to other
natural resource information generated in other
countries, will be an invaluable aid to the kinds of
natural resource-based planning that this Strategy is
advocating. It may be, for example, that the
Environment Council or the University could
eventually develop a biological resource data base,
or at least a reference system which states what
documentation is to be found where.
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His Excellency The President, Dr. K. D. Kaunda, calls for
a much greater effort of tree planting in Zambia to
provide fuel and timber, as well as to safeguard our soil
and water supplies.
Credit: Zambia Information Services

RESEARCH-ORIENTED MANAGEMENT

3.11.4 In the absence of complete information on a
resource and its characteristics, management which
includes a research element can quickly yield infor-
mation on the sustainable yield capabilities as well
as the possible dangers of using the resource. As is
pointed out in the World Conservation Strategy, 'a
non-experimental approach to management may lead
to the adoption of systems that are either un-
necessarily conservative (with the desire for sustain-
ability leading to a loss of output) or recklessly
exploitative (with the desire for output leading to
collapse of the resource)'. An experimental approach
is proposed for a pilot project following Strategy
principles: the Luangwa Integrated Resource
Development Pro ject. The approach must of course,
be allied to a proper system for quickly monitoring
the response of the ecosystem to different types of
management.
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APPENDIX 2:
DRAFT ENVIRONMENT

COUNCIL ACT

An Act to establish an Environment Council in the
Republic of Zambia; to provide for its membership;
to specify its functions and powers; and to provide
for matters incidental thereto.

1. Short title
This Act may be cited as the Environment Council
Act.

2. Interpretation
In this Act, unless the context otherwise requires:

"Chairman" means the chairman of the
Environment Council.

"Executive Director" means the person appointed
pursuant to section ten.

"Conservation" means the wise management of the
use of the environment and natural resources in
order to provide the maximum sustainable benefits
for present and succeeding human generations,
together with the protection of natural resources and
the environment from such destructive influences,
wastage or misuse as would damage their future
capability.

"Natural Resources" includes plants, animals, all
land including soils and minerals, and water.

"Environment" means the land, water, air and
other external conditions and influences affecting
the life and development of all organisms including

man.
"Pollution" means the presence in the environment
of one or more contaminations in such quantities,
over such duration and under such conditions as
may be likely to cause or may cause discomfort to
or endanger the health, safety and welfare of
persons, or that which may cause injury or damage
to plant or animal life or property or that which
interferes unreasonably with the normal en joyment
of life or use of property or conduct of business.

3. Establishment of Council
There is hereby established a Council to be known
as the Environment Council which shall be a body
corporate of legal status in existence and character.

4. Composition of Council
1. The Chairman of the Council shall be the Prime
Minister who shall appoint a Vice Chairman, a
Minister from one of the Ministries construed in
subsection 3.

2. Each Ministry and organisation mentioned in
subsection 3 shall nominate a competent person for
membership to the Council, sub ject to the approval
of the Chairman.

3. The members of the Council shall be drawn from
the following Ministries and organisations:

a. the Ministry responsible for lands and natural
resources;
b. the Ministry responsible for agriculture and water
affairs;

c. the Ministry responsible for commerce and
industry;

d. the Ministry responsible for mines;

e. the Ministry responsible for health;

f. the Ministry responsible for power, transport and
communications;

g. the Ministry responsible for labour and social
services;

h. the Ministry responsible for local government;

i. the Ministry responsible for tourism;

j. the National Commission for Development
Planning;

k. the National Council for Scientific Research;

I. the University of Zambia;

m. Indeco Limited;

n. Zambia Consolidated Copper Mines Limited;

o. the Commercial Farmers Bureau;

p. the Chamber of Commerce;

q. a non-governmental organisation concerned with
nature conservation.

4.a. The Executive Director of the Environment
Council shall be a member of the Council and shall
act as its secretary.

4.b. The Chairman may appoint any other interested
persons to Council membership upon such terms as
he deems fit.

5. Tenure of office and vacancies
1. Members of the Council shall, subject to the
provisions of this section, hold office for a period
of three years.

2. A retiring member of the Council shall be eligible
for reappointment.

3. The office of a member of the Council shall be
vacated:

a. upon his death;

b. if he is absent from two consecutive meetings of
the Council without reasonable cause;
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c. upon the expiry of one month's notice in writing
of his intention to resign his office given by him to
the Chairman;

d. if he becomes mentally or physically incapable of
performing his duties as a member;

e. if he is called upon by the President of the
Republic of Zambia to resign;

f. upon the termination of his employment or
services with the nominating Ministry or
organisation; in the case of an appointed member,
according to the terms of appointment or upon the
Chairman's revocation of the appointment; in case
of the Executive Director, upon termination of his
position.

4. The validity of any proceedings, act or decision
of the Council shall not be affected by any vacancy
in the membership of the Council or by any defect
in the appointment of any member or by reason that
any person not entitled so to do took part in the
proceedings.

6. Meetings
1. The Council shall hold its meetings after due
notice to all its members at such places and times as
the Chairman may determine.

2. The Council shall meet not less frequently than
twice a year.

3. Ten (ID) members of the Council shall form a
quorum.

4. The Council may, subject to the provisions of
this Act, regulate its meetings as it thinks fit.

5. In the absence of the Chairman and the Vice
Chairman from any meeting of the Council the
members present at that meeting may elect one of
their member to preside at the meeting.

6. All decisions at any meeting of the Council shall
be by resolution by majority vote of the members
thereat, and in the event of an equality of votes the
Chairman or the presiding member shall have a
casting vote in addition to his deliberative vote.

7. Committees of Council
1. For the better exercise of the functions and
powers of the Council, the Council may establish
one or more committees and include as member of
any committee an interested person who is not a
member of the Council.

2. The Council may vest in and impose on any
Committee of the Council such of the Council's
functions and powers as it thinks fit.

3. The procedure of any committee of the Council,
including the quorum, shall be fixed by the Council.

8. Disclosure of interest
1. Every member of the Council or Committee of
the Council shall disclose or declare before material
meeting any personal or spousal economic interest
direct or indirect which might be or might appear in
any matter before the Council or Committee and

upon such disclosure or declaration, the Council or
Committee shall decide and shall inform the
member as to his further participation or otherwise
in the proceedings dealing with that matter.

2. If a member wilfully and knowingly fails to
disclose or declare a personal or spousal economic
interest in a matter before the Council or Committee
as required by subsection 1, he shall, upon discovery
by or appearance to the Council or Committee, be
liable to penalty to be imposed by the Chairman in
consultation with the Council or Committee as the
case may be.

9. Allowances
No members of the Council and of its committees,
other than the Executive Director, shall receive any
remuneration in respect of his services but the
Council may, out of its funds, give such a member
an allowance to cover expenses reasonably incurred
by him in respect of attendance at meetings of the
Council.

10. Secretary of the Council
The Council shall appoint on such terms and
conditions as it considers fit an Executive Director
who shall be professionally qualified in a relevant
discipline and who shall also serve as a Secretary of
the Council and in whom, subject to the control of
the Council, shall be vested the management of the
business of the Council.

11. Delegation of authority
The Executive Director may, subject to the
provisions of this Act and to the general and special
directions of the Chairman, delegate any of his
functions to any other staff of the Council.

12. Functions of the Council
1. It shall be the function of the Council to advise
on, and institute measures to aid, the conservation
of natural resources and the protection of the
environment from any form of wastage and
despoliation, in order to promote sustainable
development through the wise use of natural
resources and to ensure a healthy environment in
Zambia.

2. Without prejudice to the generality of subsection
1, the functions of the Council shall be:

a. to coordinate the activities of all bodies
concerned with conservation and environmental
matters, to advise these bodies and to serve as a
channel of communication between them and other
government agencies;

b. to monitor trends in the use of natural resources
and the health of the environment and to advise the
Government on priorities for relevant research,
surveys, studies, the training of personnel and
conservation activity;

c. to identify, promote, and advise on projects
which further or which are likely to further
conservation for sustainable development and
environmental protection and improvement;
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d. to hold seminars, symposia and the like and to
prepare studies and make recommendations on
standards relating to environmental and natural
resource use and performance;

e. to monitor the implementation of these standards
and/or to superintend and coordinate those bodies
charged with the responsibility of such monitoring;

f. without prejudice to the social and economic
advancement of the Republic of Zambia, to consider
and advise upon major development projects at an
initial stage, with a view to making recommen-
dations to ensure the observance of proper
environmental and conservation safeguards in the
planning and execution of pro jects;

g. to identify projects, plans and policies for which
Environmental Impact Assessments (EIAs) would be
required, to undertake initial eias and/or coordinate
and review the work of eias which the Council
might request are to be carried out by other bodies;

h. to advise upon the need for educational
programmes for increased public awareness of
environmental and conservation issues, and to carry
out certain such programmes;

i. to advise on cooperation and liaison with
national, bilateral and international bodies on
environmental and conservation matters;

j. to establish and to maintain liaison with
conservation bodies outside Zambia;

k. to advise the Government on policies governing
the management of natural resources and the
environment;

I. to advise the Government on the formulation of
statutory instruments under this Act, and the need
for any other legislation pertaining to conservation
and environmental protection and improvement;

m. to present to Government not less than once a
year a report on the activities of the Council;

n. to perform such functions as the President may
assign to the Council, or as are incidental or
conducive to the exercise by the Council of any of
the foregoing functions.

13. Powers of Council
1. The powers of the Council shall be:

a. to call for information on projects proposed,
planned or in progress by any organisation
anywhere in Zambia;

b. to call for information on natural resource
quantities, qualities, and management methods and
environmental conditions from any individual or
organisation anywhere in Zambia;

c. to enforce any regulations that may be made
under this Act and to delegate any such powers of
enforcement to competent individuals and
organisations where necessary;

d. to provide support for conservation and
environmental protection and improvement pro jects,

by way of grants or loans, by the provision of
accommodation or equipment, by arranging the
common use of equipment, or in such other way as
the Council deems desirable;

e. to delegate such of its powers as the Council
considers fit to the Executive Director;

f. to authorise any person or persons to enter into
or execute any agreement or contract on behalf of
the Council to enable it to carry out its functions;

g. to invite and receive donations from any
individual or organisation towards the Council's

expenses;
h. to do all such things as appear to the Council to
be necessary, desirable or expedient in order to carry
out its functions.

2. It shall be an offence to wilfully and knowingly
give or supply false or insufficient information
called for by the Council and any person found
guilty of this offence shall be liable to a fine of .....
or ..... months imprisonment or to both fine and
imprisonment.

14. Funds of Council
1. The funds of the Council shall consist of:

a. such sums as may be payable to the Council from
moneys appropriated therefor by Parliament; and

b. such other moneys or assets as may accrue to the
Council whether in the course of its business or
otherwise.

2. The Council shall have power to raise, upon such
terms and conditions as it may determine, funds by
levying fees or such other financial arrangements as
it may be deemed expedient for services rendered by
the Council and by accepting grants or donations.

3. The Council shall have power to disburse its
funds to meet its expenses in carrying out its
functions and exercising the powers conferred on it
by this Act.

15. Exemption of members of the Council from
liability for loss of funds
Members of the Council or of its Committees shall
not be held personally responsible or answerable for
any loss of the Council's funds made bona fide and
in the furtherance of the business of the Council.

16. Regulations
1. With the approval of the President, the Council
may, by statutory instrument, make regulations for
the better carrying out of this Act.

2. In particular and without prejudice to the
generality of the foregoing, such regulations may be
made:

a. prescribing anything which by this Act may or is
to be prescribed;

b. providing for the carrying out of environmental
impact assessments;
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c. providing for the manner in which certain
environmental and natural resource conservation
matters shall be included in projects and plans;

d. setting standards for and controlling air
pollution;

e. setting standards for and controlling water
pollution;

f. setting standards for and controlling noise
pollution;

g. setting standards for and controlling soil
pollution and land dereliction;

h. controlling the importation, production,
registration, packaging, labelling and manner of use
of pesticides and toxic chemicals;

i. controlling the introduction of non-Zambian
species of plants, animals and microorganisms;

j. controlling solid waste management;

k. to do all such things as may be necessary for the
proper carrying out of the provisions of this Act.

APPENDIX 3:
RESEARCH PROPOSAL -

EFFECTS OF
URBAN GROWTH

Objectives

1. To assess the spatial extension of urbanisation on
neighbouring rural (i.e. agricultural) and natural
areas in Chipata District.

2. To determine the impact of urban extension upon
urban fringe resources, that is, land, forest and
water resources.

3. To initiate a tree planting demonstration for
fuelwood, building materials and amenity with the
involvement of local people, particularly women,
and government officials.

4. To assess urban population growth in Chipata
District.

5. To assess the impact of urban fringe resource
depletion on household economies of the urban

poor.

6. To determine whether rural resource depletion
influences rural— urban migration.

7. To assess disparities between official plans for
urban development and actual patterns of land use
in Chipata town and to determine their causes.

Expected results will include the preparation of a
model of urban household energy and material
flows which will provide a basis for better and
rational management of urban areas as ecological
systems.

A RESEARCH PROPOSAL
FOR CHIPATA DISTRICT

Aims

1. To generate basic information on urban systems
and their impact on resource uti/isation in
neighbouring rural and natural areas through the
application of ecological methods of studying
problems of urban management.

2. To establish a pilot demonstration scheme of
afforestation for fuelwood and amenity through the
involvement of women, local government officials
and conservation groups.

3. To provide practical skills to university students
and on-the-job training to resource managers in
urban land use assessment and application of
resource conservation measures, with the
participation and for the benefit of local
populations.

4. To promote public awareness and appreciation of
urban problems and to make recommendations for
urban planners and resource managers and circulate
findings of the study.

5. (To contribute to the overall international effort
of the study of urban systems in line with mab
Programme research theme li.)

APPENDIX 4:
ENVIRONMENTAL IMPACT

ASSESSMENT (EIA)

The purpose of an Environmental Impact
Assessment is to provide a full, fair discussion of
the significant environmental impacts that might be
expected to arise from any project, programme or
policy, and to inform decision-makers and the
public of the reasonable alternatives which would
avoid or minimise adverse impacts or indeed
enhance the quality of the human environment in
the affected area. It is a means of ensuring that the
ecological and social criteria are adequately
considered in the planning process.

The types of projects for which eia is likely to be
required in Zambia include:

— Power stations;

— Major river works including dams;

— Industrial complexes;

- Major highways and railways;

— Major mining operations;

— Major tourism developments;
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— New towns and major town expansion;

— Other major land use changes (agricultural etc.).

The process of preparing eias should be
interdisciplinary, including:

1. The representation of physical, biological,
economic, social and management disciplines.

2. The planning process designed to demonstrate a
systematic and integrated analysis of (natural)
resource concerns, including multi-use ob jectives and
prescriptions.

3. The identification, analysis, and resolution of
problems collectively within the same process,
instead of as a result of many separate studies.

Steps to be taken in preparing an eia might include:

1. Issue identification

Definition of purpose of (policy, project, technology
change etc.).

Preliminary definition of likely environmental
impacts associated with the above.

2. Inventory
— Gathering of information on the area: current

land use, land/resource capability, ecology, social
and economic activities etc. (See Appendix S.);

— Gathering of more detailed information on the
project (and its alternatives, if any are yet
proposed);

— Identification of responsibilities;

— Identification of conservation and development
ob jectives relevant to the project.

3. Modelling of impacts
Define the changes that would take place to
ecological, social and economic variables (see
Appendix 6) for each alternative way of installing
the project.

4. Analysis of impacts
For each alternative, analyse whether impact is:

— Positive or negative (desirable or undesirable);

— Significant (quantitative measure);

— Long-term or short-term;

— Reversible or irreversible (i.e. whether the impact
will cause a permanent change in the ecology);

— Extent of area affected.

5. Evaluation and selection of alternatives
Applying a (necessarily sub jective) weighting system
to the various types of impact (the weighting being
governed by national development and conservation
aims):

— Decide whether the project can go ahead in any
form;

— Choose the option with the least undesirable
environmental impact;

- Modify the design of the option to further reduce
its impact (e.g. Appendix 7).

6. Implementation e.g. construction

7. Monitoring actual environmental impacts
With a view to:

- Modifying design and operation if possible;

— Modifying future similar pro jects;

— Modifying the eia process.

APPENDIX 5:
BRIEF CHECKLIST OF

ENVIRONMENTAL FACTORS

These are the types of factors which should be
measured in preparing Environmental Impact
Assessments. Of course, the actual factors are very
project-specific; not all will apply to one project,
and thus this checklist should not be taken to be
comprehensive. The factors can be divided into four
main groups: ecological, social, and interactions of
these - landscape and land use.

Ecological Considerations: Examples

1. Biological diversity

- Effect of proposal on number, diversity, breeding
habits etc. of wild animals and vegetation;

— Gene pool of domesticated plants and animals
e.g. monoculture vs. wildtypes.

2. Sustainable use

— Effect of proposal on soil fertility;

— Breeding populations of fish and game;

— Natural regeneration of woodland and sustainable
yield.

3. Ecosystem maintenance

— Effect of proposal on food chains;

— Nutrient cycles;

— Aquifer recharge, water run-off rates etc;

— Areal extent of habitats.

Social Considerations

— Effects of proposal on generation or reduction of
employment in the area;

— Social cohesion or disruption;

— Immigration or emigration;

— Communications — roads opened up, closed,
re-routed;

— Local economy.
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Landscape

— Views opened up or closed;

— Visual impacts (features, removal of vegetation
etc);

- Compatibility with surrounding areas;

- Amenity opened up or closed e.g. recreation
possibilities.

Land Use

— Effects of proposal on current land uses and land
use potentials in the project area;

— Possibilities of multiple use;

— Effects of proposal on surrounding land uses and
land use potentials.

APPENDIX 6:
ENVIRONMENTAL

STANDARDS

As far as possible, standards should be set
quantitatively:

— Maximum permissible pollutant levels (parts per
million);

— Maximum permissible sediment loads (parts per
million);

— Size of rhino breeding population (number);

— Sustainable yield of fuelwood from natural forest
(cubic metres per hectare per year);

— Water run-off coefficients (0— I);

— Soil nutrient levels (parts per millions);

— Trees planted per year (number);

— etc.

Where this is not possible, due to a lack of
measuring facilities or because of the nature of the
factor, a qualitative standard should be made:

— New buildings in an area to be sited to blend in
with the topography and in a compatible colour;

— The project should not cause emigration from the
area;

— etc.

Environmental standards are employed for a number
of reasons:

— To provide a reference level for environmental
planners with which each environmental factor
(Appendix S) can be compared in carrying out
eias, so that a conclusion of 'acceptable' or
'unacceptable' can be reached on a proposed
project;

- To provide guidelines to the developer as to
what is the acceptable minimum for designing
different elements of pro jects (Appendix 7) e.g.
standards for tree preservation and acceptable
noise levels for housing developments;

— To set absolute levels for the user and law
enforcement officers for regulating the operation
and management of projects, especially where
enforcement is necessary for economic reasons
(e.g. standards of soil fertility for commercial
farming) or legislative reasons (e.g. laws on
pollution control);

— To provide some indication to project managers
as to the expected conservation performance of a
project, in order to allow effective monitoring,
feedback and project modification. In this way, a
clear indication can be seen of how well
conservation objectives have been met and how
closely management guidelines have been applied;

— To provide common, agreed (and incontestable, if
necessary) guidelines for the general public as to
the precise target for and scope of conservation
ob jectives.

APPENDIX 7:
ENVIRONMENTAL

DESIGN BRIEFS
FOR SETTLEMENTS

For proposed town expansion schemes or new
towns, Environmental Impact Assessment
procedures should be followed (Appendix 4). As far
as possible, environmental standards should be
generated, and used in planning and designing all
new buildings and settlements (Appendix 5). To aid
the whole planning and design process, however,
design briefs might be prepared to cover a number
of environmental considerations. These
considerations include:

Town plans (structure planning):

— Avoid prime agricultural land;

- Avoid digging cess pits over aquifers;

- Ensure fuelwood/charcoal supply will be
sufficient (consider incorporation of fuelwood
planting in a housing scheme);

— Food supply — provision to be made for garden
plots;

— Ensure available water supply will be efficient.
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Site planning and design (development control):

— Include measures to protect existing trees and to
plant and properly maintain new ones;

— Make best use of locally available materials;

— Design for energy efficiency, flexibility and long
life of buildings;

— Do not sterilise too much land under concrete
and tarmac;

— During road and building construction, conserve
topsoil and make the best use of it; e.g. tree and
shrub planting, food production in areas around
the building;

— Plan to respect natural topography and drainage
conditions;

— Plan to avoid pollution, by using electricity where
possible, by recycling wastes and by installing
pollution control equipment;

- Make use of (temporarily) vacant land by
'greening and growing' and by encouraging
appropriate recreation facilities;

— Avoid situations which may be deleterious to
people's health, e.g. stagnant water bodies near
housing;

— Define and plan for desirable recreation
standards;

— Encourage the use of renewable, non-polluting
energy forms, e.g. solar, wherever practicable.

APPENDIX 8:

RECOMMENDATION FOR INCORPORA-
TING ENVIRONMENTAL PLANNING AND
ASSESSMENT INTO THE PREPARATION

OF DEVELOPMENT PROJECTS

From the IUCN/GRZ Seminar on Environmental
Impact Assessment, June 1985

J.A. Horberry, iucn Consultant. (Edited)

Note: This brief report was not submitted to
Cabinet as part of the Strategy proposal, but is
appended as a recommendation to be considered
when structuring the environmental planning
procedure that will be implemented as part of the
Strategy.

1. Integration of eia into the project planning
process
Figure 1 represents the main stages in a pro ject
planning process; it also indicates the form of
environmental analysis needed at each stage, the
appropriate ways of analysis and coordination, the

output of each stage and the approximate cost in
terms of the work load put on an environmental
analysis unit. The final column, on the far right,
should indicate the National Commission for
Development Planning (NCDP) department
responsible for each stage and the output in terms
of ncdp's planning process. This column has been
left blank until further decisions have been made
about how ncdp might respond to environmental
planning and assessment in collaboration with the
National Conservation Committee.

As with most schemes of this kind, it is a somewhat
idealised representation of how projects are planned.
It is not meant as a rigid recipe to be followed in all
circumstances. It is a guide to what level of
environmental analysis is appropriate and efficient
at each stage in project development. The rationale
behind this recommendation is that some
environmental review should take place as early as
possible in the project planning process, so that only
those projects that are found to require further
analysis are sub ject to a formal eia. The various
parties with an interest in the project should play a
role in determining the problems that require some
environmental management or control, and how this
should be implemented.

To summarise the figure, the first phase includes the
conception and formulation of a project proposal
prior to the feasibility study. This is a crucial stage
because irreversible decisions have not yet been
made about how the development ob jective can be
achieved and it is easier to discuss options for
dealing with possible environmental problems and
resource use conflicts. The form of environmental
analysis that is appropriate is a 'scoping' exercise —
i.e. initial environmental review — designed to make
sure that the feasibility study takes account of any
potential environmental problems. This could often
be accomplished, provided there is some basic
information included in the pro ject proposal, by
some consultation between the pro ject proponent
and the personnel responsible for eia in ncdp. In
more complex cases, it will be necessary for the
National Conservation Committee to call together
representatives of other ministries and organisations.
The tricky aspect of this phase is getting access to
project proposals early enough and on a routine
basis. The National Conservation Committee may
have to supplement ncdp's existing role in achieving
this kind of coordination with line ministries and
other pro ject proponents. Since many of these
pro jects will be funded by external donors, ncdp's
Department of Economic and Technical Coopera-
tion may prove to be indispensable in keeping track
of proposals. To the extent possible, all eligible
project proposals should be included at this stage -
defining an eligible project as one involving the
substantial consumption or changed use of natural
resources. The output would be specific terms of
reference for the feasibility study, to ensure that
relevant questions on the environment are answered.
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The second phase covers the period from the
completion of the feasibility study to the detailed
design of the project. Assuming that the first phase
has been accomplished successfully, the results of
the feasibility will include some analysis of how
sensitive the technical, financial and economic
aspects of the investment are to the supply of
environmental goods and services and the broad
significance of likely environmental impacts. The
main task of the National Conservation Committee
at this point would be to determine, with the
assistance of ncdp's sectoral and regional planning
departments, whether a formal eia or a study of a
specific environmental management issue will be
needed, and if so how it can be executed in
conjunction with the detailed design of the project.
This would involve consultation with the responsible
ministry and donor agency, and might involve
commissioning a study from the ministry concerned,
an appropriate local body such as the National
Council for Scientific Research (NCSR) or from a
consultant. Thus the output of this stage will be an
assessment of the significance of likely
environmental problems and a plan for their
management and control, as necessary. Although the
effort required for this phase might be anything
from one to six man-months, it would be included
in the project design process and therefore
chargeable to the proponement ministry or the
donor — not ncdp or the National Conservation
Committee. The coordination and supervision of
this effort might require about two man-weeks from
NCDP/NCC. Obviously, this level of effort will be
necessary only for those projects that are likely to
involve significant environmental issues — probably
less than 25% of eligible projects.

The third phase would coincide with the final review
of the project design, the formal project proposal,
release of funds and determining the arrangements
for implementation. Again, assuming that the
previous phase is successfully completed, the task is
to address the issue of what is the appropriate
environmental management and control component.

The main output of this stage would be an
environmental management plan to accompany the
pro ject and to mitigate its environmental impacts.
This is one of the hardest tasks, and many eias fail
to deliver their promised benefits because
insufficient attention is given to how the
environmental management and control component
is to be implemented. This stage might typically
require about half to one man-month from the
National Conservation Committee and ncdp staff,
and would be needed in probably less than 15% of
eligible pro jects. An environmental management
plan would typically comprise: environmental
protection measures and investments, monitoring,
training of implementation staff, provision of
equipment, specialist staff and mechanisms for
adjusting implementation in response to
environmental factors. It would also specify the
responsibilities of the implementing agencies and

other organisations whose participation would be
vital for successful environmental management. The
negotiation and agreement of how the relevant
organisations will cooperate in implementing an
environmental management plan will require
considerable care and effort.

Finally, it would be desirable for the National
Conservation Committee to participate in ncdp's
annual and five-year development plan evaluation.
The objective would be to integrate the evaluation
of environmental and natural resource trends and
performance needs with the overall evaluation of
economic development performance and priorities.

2. Basic Procedural Requirements
Before the system of integrating environmental
planning and eia into the pro ject planning process
can be put into place, certain procedural
requirements or responsibilities of the National
Conservation Committee/Environment Council will
need to be established.

The authorisation of the NCC/EC should define its
overall responsibility for environmental management
and coordination with the relevant bodies. This
would include:

— The unit's responsibilities in relation to ncdp
functions and their outputs, including
programming and budget control;

— The capacity and appropriate mechanisms for
coordinating with other ministries and bodies;

— The capacity to initiate or augment project
planning task forces when necessary;

— The capacity for acting as general environmental
planning and eia 'consultants' to ncdp during
project planning;

— The capacity to initiate and coordinate
environmental planning and management
activities with external donors.

In conclusion, the main task of the National
Conservation Committee in the initial phase of
Strategy implementation will be to apply eia to
projects currently in the pipeline with the objective
of avoiding serious environmental costs and
damages. Eventually, it is hoped that eia will be
incorporated into the wider function of
environmental planning with the ob jective of making
a positive contribution to economic development.
Close liaison with ncdp, and a recognised
responsible contact point in ncdp for matters of
environmental planning, will be essential.
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APPENDIX 9:
BACKGROUND PAPERS

Presented at the ncs Technical Group Seminar,
May /984

1. FOREST CONSERVATION
Banda A.S.

2. SOIL CONSERVATION
Beaumont A-N.

3. SOIL DEGRADATION AND ITS CONTROL
Bunyolo A-M.

4. WILDLIFE CONSERVATION
Chabwela H.N.

5. ENVIRONMENTAL ISSUES IN COPPER
MINING
Charman J.

6. LEGAL ASPECTS OF CONSERVATION
Charman J.

7. WOODFUEL ISSUES
Chidumayo E.N.

8. POPULATION, POVERTY AND
ENVIRONMENTAL PROBLEMS
Chidumayo E.N. and Mwale C.

9. CONSERVATION EDUCATION
Chimuka S.

10. HUMAN SETTLEMENTS
Chinonge M.

li. LUANGWA PROJECT PROPOSAL
Dalal-Clayton B. and Oscarsson G.

12. FISHERIES CONSERVATION
Department of Fisheries

13. ENVIRONMENTAL ASPECTS OF ANIMAL
HEALTH CONTROL
Evison C.

14. HUNTING AND CONSERVATION
Frost R.D.

15. ENVIRONMENTAL HEALTH
Goma S.A.

16. PROTECTED WILDLIFE AREAS
Howard G.W.

17. COMMUNITY PARTICIPATION
Jere H.

18. NATURAL AND CULTURAL HERITAGE
Katanekwa M.N.

19. INDUSTRIAL ENERGY CONSERVATION
Konayuma C.D.

20. LUPANDE PROJECT PROPOSAL
Lewis D.M. and Kaweche G.

21. ENVIRONMENTAL EDUCATION IN
ZAMBIA
Lumbe R.

22. POPULATION ISSUES
Mazala J.D.

23. SUSTAINABLE DEVELOPMENT OF WATER
RESOURCES
Mbumwae L.L.

24. LAND USE PLANNING
Mutelo J.B.
25. ENVIRONMENTAL EFFECTS OF
AGRICULTURAL CHEMICALS
Patel B.K.
26. OVERGRAZING
Phiri G.B.M.

27. CONTROLLED BURNING
Phiri P.S.M.
28. ENVIRONMENTAL POLLUTION
Sawula G.M.
29. WATER RESOURCES OF ZAMBIA
Sharma T.C. and Mumeka A.
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APPENDIX 10:
ABBREVIATIONS

CIDA: Canadian International Development Agency

EIA: Environmental Impact Assessment

FAO: Food and Agriculture Organisation

FINNIDA: Finnish International Development
Agency

GMA: Game Management Area

HUZA: Human Settlements of Zambia

IFOCS: Industry Fuel and Oil Cost-Savings
Committee

IUCN: International Union for Conservation of

Nature and Natural Resources

LIRDP: Luangwa Integrated Resource Development
Project

MAB: Man and Biosphere Programme

MLNR: Ministry of Lands and Natural Resources

NCC: National Conservation Committee

NCS: National Conservation Strategy

NCDP: National Commission for Development
Planning

NCSR: National Council for Scientific Research

NP: National Park

ODA: Overseas Development Administration, uk

PTA: Preferential Trade Area

SADCC: Southern Africa Development
Coordination Conference

TDAU: Technology Development Advisory Unit

UNEP: United Nations Environment Programme

Unesco: United Nations Educational, Scientific and
Cultural Organisation

UNICEF: United Nations Children's Fund

UNZA: University of Zambia

WCS: World Conservation Strategy

WWF: World Wildlife Fund

ZAFFICO: Zambia Forestry and Forest Industries
Corporation

ZCCM: Zambia Consolidated Copper Mines Ltd

ZIMCO: Zambia Industrial and Mining Corporation
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