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Need for Data that ignores Boundaries; Environmental Data:

The Case of Botswana

1. The Concept of Environment

The environment has been defined to comprise "systems of

renewable and non-renewable resources, which interact with the

existence of mankind". Environmental issues are multi-

disciplinary in nature covering issues of the natural

environment and issues of the "man-made" environment. These

issues include a wide range of natural events (like volcanic

eruptions, floods, drought, etc), air and water pollution,

land degradation, etc, their impacts on human life; and

impacts of human activities on the environment. This

interaction between the environment and mankind is what makes

environmental issues very complex and multidisciplinary in

character.

Th~ ruiJ tidisciplinary nature of issues pertaining to the

environment, directly means that the nature of environmental

statistics will also be multidisciplinary. This, in turn,

also implies that the sources will be dispersed and varied.

The diversity of sources has the effect of focusing attention

on various aspects including methods of data collection,

analysis and dissemination pertaining to each source. Any

discussion of these aspects would incomplete without a

thorough look at concepts and definitions, quality of data

collection methods and procedures, quality of processing,

analysis and dissemination; and how the statistics generated

are to be interpreted for planning and policy formulation

processes. Implicit in these discussions is a critical

evaluation of data quality. Issues of data quality and

interpretation suggest the need for coordination of the

activities by both producers and users.

The Case of Botswana:

2. Physical Features and Climate

Botswana is a landlocked country, straddling the Tropic of

Capricorn in the centre of the southern African plateau. It

has a total land area of 582,000 square kilometres, with less

than 5 percent suitable for arable agriculture. The country

shares borders with Zimbabwe, South Africa, Namibia and

Zambia.

Much of the country is flat, with undulations and occasional

rocky outcrops. In the north-west, the Okavango river drains

inland from Angola to form the Okavango Delta; in the central

north-east is a large area of calcrete plains bordering the

Makgadikgadi salt pans. The eastern region, which straddles

the north-south railway line, has a somewhat less harsh

climate and more fertile soils than elsewhere in the country;

and it is here that most of the population lives. The rest of

the country is covered with thick sand layers of the Kgalagadi



Desert, which accounts for more than two thirds of the total

land area. The sand layer can be as deep as 120 metres. This
area with virtually no surface water supports a vegetation of
scrub and thorny bush ;and grasses.

The country is largely arid or semi-arid with annual average
rainfall of 450 millimetres, occurring in the summer months
from October to April. The temperature range is wide with
extremes from minus 5 degrees to 43 degrees centigrade

(average daily minimum temperatures range from 5 degrees in
July to 19 degrees centigrade in January). Evaporation rates
for surface water are high; they range from 1.8 to 2.2 metres
annually.

3. Demographic Characteristics

Botswana has a population of 1,326,796 in 1991 (projected to
be 1.5 million in 1995), giving a population density of 2.3
persons per square kilometre, compared to 1 person in 1971.

The populatior has grown at an average annual rate of 3.5
percent, between 1981 and 1991. Over the same period the

country has experienced a rapid rate of urbanisation. The
urban population had grown from 17 to 45.7 percent with

average densities in the towns ranging from 620 to 800 persons
per square kilometre. In 1981, 50 percent of the population

was within a 200 kilometre radius of the City of Gaborone.
This concentration of the population around the City had
increased in 1991, with the same proportion now within 100
kilometres. However, not all the urbanisation process was due
to migration; part of it was as a result of the

reclassification of some rural villages according to the
statistical definition of an urban settlement (an urban area
is defined as "any settlement of 5 000 or more persons, with
at least 75 percent of its labour force in non-agricultural
participation".).

4. The Economy and Natural Resources

Botswana's main natural resources are pastoral and arable
land; wildlife habitats and a variety of minerals (e.g.

diamonds). The country's economy is therefore dependent on
export revenues from beef and mineral productions, the largest
export earner being minerals. Although, beef production now

contributes less than 5 percent to the Gross Domestic Product
(GDP), agriculture still contributes significant employment
opportunities to the majority of the rural population.

Another major source of revenue is the country's share of the

Southern African Customs Union revenue pool. Productive

activities in other sectors of the economy, though showing
some potential for growth, have developed neither in the same
magnitude nor the same rate.



5. Major Environment Issues in Botswana

It is not the aim of the author to exhaust all the

environmental problems or their discussion but more to

highlight the major ones to provide a basis for a discussion

on the statistical needs for monitoring and control purposes.

(a) Human Populations

The country is physically large with a small population which

is growing at a fast rate of 3.5 percent, annually. However,
this population and its rate of growth are unevenly

distributed. More than 80 percent of the population is
concentrated along the eastern belt of the country; which

comprises about 25 percent of the total land area. It is this

same part of the country which has more favourable climatic

conditions and where most of the agricultural production

activities are concentrated. Most of the more developed
settlements (towns and urban villages), in terms of physical

infrastructure and social amenities, are situated in this part
of the country. These centres host virtually all the
industries in the economy.

A lot of pressure is therefore exerted on the available land

due to competition in the demand for land to be used towards
residential development, development of needed social

facilities and land for agricultural and industrial
production.

With 50 percent of the population being in the 100 kilometre

radius of the City and other concentrations of the population
in other urban centres, considerable encroachment on the
natural habitat has been witnessed. A lot of woodlands in the

periphery of these settlements have been depleted to give way
to residential expansion and to satisfy new and expanded

demand for fuel energy and non-energy consumption. This also

has contributed total displacement of ploughing fields, thus
leading to more new land being cleared; to an extent

disturbing the ecosystem. Specific environmental problems,
consequential to these developments are large scale

deforestation and soil erosion. This displacement process has
been observed through the 1991 Population and Housing Census
results, where rural villages have been transformed into urban
areas, lands areas into small villages and cattleposts have
become lands areas, etc.

(b) Wildlife Populations

Today, about 17 percent of the total land area comprises parks
and reserves. There are 3 national parks, 8 game reserves and
one private reserve; ranging from 3 to 52,800 square
kilometres, the largest being the Central Kalahari Game
Reserve - the second largest protected area in the world.

Surrounding the national parks are 11 proposed designated
Wildlife Management Areas which occupy an additional 21
percent of the land area.



Comparisons of results of the 1986/87 and 1989/90 aerial

surveys carried out by the Department of Wildlife and National

Parks indicate that the zebra population has been reduced by

48 percent from 50,400 to 26,000; tshesebe by 51 percent from

9,800 to 4,800; impala by 36 percent from 53,500 to 34,000;

gemsbok by 12 percent from 105,400 to 93,000; hartebeest by 30

percent from 48,500 to 34,000; buffalo by 27 percent from

43,900 to 32,000. Other species also lost sizeable

proportions of their populations. Giraffe and hippopotamus

populations appeared to be stable. The major environmental

concern with these declining populations has been possible

extinction of some of these species, as result of poaching and

generally inadequate conservation measures.

Conversely, elephant populations have risen by over 8 percent

from 50,900 to 55,000; and their populations continue to

increase. The ever increasing numbers of the elephant

population has led to major destructions of vegetation and

live trees and overgrazing in the parks, generally causing

and/or aggravating soil erosion.

Botswana has the distinction of having at least 20 percent

(approximately 560 species) of the 25 world's population of

bird species. However birdlife in this country is facing a

serious threat. Overgrazing has brought about vegetation

changes in groundwater, shrub cover and seed availability -

all of which affect birds for their survival. The use of

pesticides in both agricultural and wildlife areas could also

adversely affect bird environment.

There is a Wildlife Conservation Policy which should provide

adequate opportunities to integrate wildlife utilisation and

other land use forms to boost development in wildlife

management and elsewhere.

(c) Livestock Populations

There has been a decline in the livestock population at 1.8

million in 1993 from about 2.8 million in 1990. Despite this

decline, a combination of wildlife and livestock population

has led to major environmental concerns. Pressure on the land

has increased with increasing populations. In addition to the

problem of competition for the land resource, specific

concerns have been expressed with regard to increasing

wildlife populations, which though part of that environment,

have had a devastating effect on the environmental by felling

trees and destroying other vegetation, . For the cattle

population, overgrazing has been the major concern, also

causing soil erosion. The problem of soil erosion is acute

particularly during times of drought. A number of

agricultural policies which have been formulated and

implemented, have been criticised for aggravating rather than

improving the situation, by not taking into account in their

design, issues of the environment. Issues of resource

utilisation and management have since become important. There

is now a deliberate Agricultural Policy which primarily aims



to reduce the quantity while improving the quality of the

livestock population, through improved management practices.

(d) Veld Products

A lot of wealth has recently been discovered in veld products.

The exploitation of these products has been commercialised as

an alternative source of income and food, particularly for the

rural population. There will be need for a healthy balance to

be established between the economic benefits expected and

environmental penalties that could arise as a result of over-

exploitation of the resource.

(e) Deforestation

Wood utilisation may be comparable to the use of veld

products. Wood is used for a variety of purposes, among which

is energy generation, which may only constitute about half of

the demand. From the I9S1 .Population Census data, it has been

reported that wood was the most widely used source of energy

for cooking, with 64.5 percent of all the households using

wood. Though, there was a decline from 1981 (85.8 percent),

it was evident that wood was still being extensively used for

this purpose. In 1991, still 90.6 percent of the rural

households used wood as their source of fuel for cooking,

compared to 95.6 percent in 1981. In absolute numbers there

has been an increase in the number of households using this

source. In 1991, 11.4 percent of households used wood (at the

national level) for lighting; while the corresponding figure

for rural households was 23.2 percent. It is clear that, as

long as other alternative sources are still inaccessible to

potential users due to, among other factors, unaffordable

prices, wood will continue to be the primary source of energy

for lighting and cooking.

Wood is also being utilised for other purposes such as fencing

of dwellings, cattle kraals, ploughing fields and for some

small industries such as brickmaking, construction of houses,

etc.

(f) Pastoral/Arable Farming and Land Degradation

The most pressing and pervasive environmental problem facing

the country has been identified by most people as land

degradation. It causes are many and interrelated.

Land degradation is principally linked with widespread over

stocking of cattle, as is the case in Botswana. Over-stocking

has led to overgrazing, bush encroachment and eventually

desertification. This is mostly evident around watering

points, boreholes and wells. Although the cattle population

now stands at 1.8 million (1993 Agricultural Census) it is

still a major source of concern. A similar concern has been

expressed for other livestock. Goats and sheep populations

have also declined; from 316.9 thousand in 1990 to 250.1

thousand sheep in 1993 and from 2.1 million to 1.8 million in



1993. Their combined populations in the already human

populated areas has exerted immense pressure on the limited

land.

Due to reccuring drought and unfriendly climatic conditions

arable agriculture has developed very slowly - still being

practised at a subsistence level. Irrigation as an

alternative, has not been fully developed due to insufficient

surface and underground water resources. To encourage greater

efforts in arable farming, a number of assistance programmes

on draught power, land clearing, provision of free seed, etc

were designed and implemented by Government. This has

resulted in more farmers clearing more land, which ultimately

led to more deforestation and therefore more soil erosion.

Furthermore, arable land is not used continuously; and there

is a dynamic process of field abandonment and opening of new

ones. The extent to which this practice may be contributing

to more overgrazing, resulting from land pressures, has not

been established in reliable quantifiable terms, but the

problem is evident. As indicated, these programmes were aimed

at boosting productivity and production levels, but without

due consideration for their potential adverse impacts on the

environment.

(g) Water

It has been stated earlier in the paper that evaporation rates

on surface water are high. Consequently, there has been

greater dependence on underground water reserves for both

consumption and production activities; consumption for both

humans and animals; production from irrigation to mineral

exploitation and processing. High evaporation rates, coupled

with poor rainfall and prolonged drought periods, have

adversely affected recharge rates of underground aquifers, to

the extent that the supply from these reserves is an

uncertainty. Most of the large settlements are supplied

through boreholes whose yields have also been on a steep

decline, while the demand is ever increasing. The majority of

pastoral farmers depends on boreholes for watering their

livestock. In some areas, even watering of wildlife is

supplemented through this source. About 70 percent of the

country is supplied on the groundwater resource. This may be

a clear argument for a reduction in the growth of both human

and animal populations to sustainable levels. However, to

alleviate this problem government has embarked on a programme

of dam construction throughout the country; wherever there is

enough flowing water. This water is transported to areas

where there is shortage. There are currently four dams which

supply the City of Gaborone and other towns. The economic

benefits from such programmes cannot be denied but feasibility

studies should be conducted on possible environmental impacts

of such developments; be they positive or negative.

(h) Minerals

Presently, the mining sector is the backbone of the country's



economy. Diamonds, copper, nickel and coal are the most

important in terms of export revenues and employment.
Recently, mining of salt and soda ash has begun. Environmental
resource requirements and impacts depend largely on the nature
of mining process and its location. The latter is by
necessity in the proximity of the deposits and cannot be
changed. These mines are however located in areas that were
previously used for farming production activities. These were
displaced. Large infrastructural facilities develop around
these mines; townships develop; consumption patterns on the
natural resources change. All these impact differently on the

environment. The development of mines and their townships
thus increases pressure on the land resource, particularly for
arable and pastoral farming. Copper and nickel mines cause
pollution of the air, water and possibly vegetation.

Notwithstanding the potential economic benefits, water
requirements of the mining operations are an enormous
additional demand on the water resource. It is generally

viewed that mineral and water exploration activities, though...
going-on■in most parts of the country, have limited

environmental effects. A similar view is held for the current
industrial activities in the country. But this is so because
the economy has not yet been fully diversified to other
industrial activities.

(i> Litter

The increased availability of packaged foods, a beer and soft-
drink industry which has been using through-away tins and
widespread use of plastic bags have contributed immensely to
the litter problem in more populated areas of the country.

These cause general health hazards for both the human and
animal populations.

There are however, signs of public awareness of this problem.
There is also legislation aimed at controlling this problem,
but the enforcement is still very weak.

6. Development of Environmental Data in Botswana

The foregoing discussion has clearly demonstrated the growing
need for greater attention on environmental development.

It may be worth mentioning at this point that the Government
of Botswana has set up a National Conservation Strategy (NCS)
Agency within the Ministry of Local Government, Lands and

Housing to coordinate all matters related to the environment.
Some of the major goals set for this Strategy are aimed at
ensuring:

conservation of all main ecosystems, wildlife and
cultural resources;

protection of all endangered species;

maintenance of stocks of renewable resources (e.g.
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veld products) while increasing their yields on a

sustainable basis;

control of depletion rates of non-renewable

resources (e.g. minerals) by maintaining optimal

rates of exploitation;

prevention and control of pollution; and

a cost-effective restoration of degraded renewable

natural resources, including improved capacity for

regeneration of the veld.

The need of environmental data in Botswana has been emphasised

by several users from within and outside the country, the

development of which has been delayed by lack of a

comprehensive national Environmental Policy in the country.

The development of such a policy would give a. desired

direcfiT and impetus to the many existing environment-related

policies or programmes and provide a framework for a

coordinated and integrative approach to environmental

development.

The current situation is such that a wealth of environment

data exist in an uncoordinated fashion all over in government

ministries and departments; and other non-governmental

organisations such as the University and other research

institutions. Most of the data have been collected

administratively over long periods of time. Very few users or

potential users know about the existence of such data. Some

even if they knew would not know where and how to gain access

to it. The data is also so fragmented that it is not readily

useable. The data is collected outside any guidelines that may

be based on some known comprehensive conceptual framework

within which some meaningful statistical analysis can be

undertaken. There is therefore an urgent need to coordinate

efforts by the varied data collectors and users while at the

same time a conscious effort is made to improve on data

collection procedures within a framework of comparable

concepts and definitions.

In recognition of all these deficiencies, the Central

Statistics Office (CSO) has established an Environmental

Statistics Unit. The Unit is not yet fully developed. In

addition to manpower needs, its development has been hampered

by absence of a well-defined need for environment planning, as

could have been defined by an established National Policy or a

definite coordinated approach to issues of the environment and

development. Initially, the role of this Unit is to identify

the various data sources and compile notes on collection

methods and procedures. The CSO will proceed to merge the

already gathered data into a format amenable for statistical

manipulation, analysis, interpretation and dissemination.

This will be guided by the need for the product to be easily

understood and implementable in the overall planning process.
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This, it is hoped would give real strength to the information
provided.

To give direction.to the work programme of the Unit various
consultancies and advisory missions have been undertaken in

the past 10 years. Through these missions and other internal

efforts, several data sources and data gaps were identified.

The situation on the availability of data is currently as
follows:

The Central Statistics Office already has a well established
system of data collection. This is through decennial

population and housing censuses, decennial agricultural

censuses, a continuous programme of household surveys, annual

agricultural surveys, industrial statistics which collects
data on industrial production, education statistics, etc. It
is important to note that already there is a wealth of data

that is, .accessible from either the periodic or routine data
collection exercises. There are several examples;

(i) The population and housing censuses and household

surveys collect data on population numbers. This data can

be used to monitor population densities by types of

settlements which can be related to other datasets such

as on social and economic activities in those

settlements, their physical environment, etc. They can be

used to monitor migration trends and directions,

settlement patterns, to determine major types of economic

or income of food generating activities, etc. There is

data on agricultural and other cash earning activities at

household level, materials used for construction of
housing, type of sanitation facilities available, main

sources of energy for cooking and lighting, and sources

of water supply. This data alone can be used to construct
some rudimentary environment related indicators, and

could also be supplemented by data from other sources,

where available. Household surveys also generate data of

similar nature but with more indepth and on specialised
topics. Environment-sensitive analysis can be done with
reasonable quality, within known constraints.

(ii) The agricultural censuses and surveys also collect
a series of data on livestock populations, crop

productions, livestock holdings, farms and their area

sizes, agricultural programmes, farming and management
practices, etc, together with some demographic data.

These data together with data from population censuses

and household surveys can be used to develop an

environmental profile of the country, specific to
selected aspects.

(iii) Transport statistics are produced and published on
an annual basis. They supply information on national road
network, vehicle population, number of accidents by

cause, etc. There are traffic stations countrywide
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through which traffic volumes are monitored. Such -■

statistics can, in the absence of a proper monitoring

system, be analysed to give proxy indicators on the ;

levels of traffic pollution rates.

The Department of Mines has a lot of data on all mining

activities in the country including mining explorations.

Apart from the data on production levels which CSO already has

access to, there are stations already on site which monitor

various air emissions, waste water emissions, dust emissions,

etc. Data from these monitoring exercises are available on a

monthly basis. The Department is willing to join efforts with

CSO towards compilation and analysis of existing data. The

individual mines also store a wealth of information for their
day to day operations, that they would be prepared to share.

The Department of Wildlife and National Parks carries out

aerial surveys twice every year both in and outside the

National Parks. Estimates of populations of various species

are determined from this exercise. To avoid double counting

these exercises are done at the same time as in other

neighbouring countries, like in Zimbabwe. The Department is

using these figures mainly for determining hunting, game

ranching and export quotas. It is in the Department's

workprogramme for 1995, to publish on an annual basis,

additional information on visitors to the parks, rainfall

levels in the parks, fire occurrences and damages, and

migration patterns of the various species.

The Department of Water Affairs has data available on the

water resource for the entire country. It has information on

the number of boreholes in use and abandoned and information

on yield capacity, withdrawal capacities and water quality for

each borehole. There is data on ground-water levels and

quality. They even have data on quantities of water wastage.

The Department maintains a register of 15,000 boreholes.

These boreholes are monitored for water quality once every

year or two, while the same is done monthly for dams. The

Department has had no regular reports on these aspects of
their work.

The country has a National Water Master Plan which gives

guidelines on all aspects of water development. There are

three authorities in the country which deal with water supply.

On of the authorities is Water Utilities Corporation,

responsible for the supply of the City of Gaborone and other

towns. The Department of Water Affairs is responsible for the

supply of all major villages, while the Ministry of Local

Government, Lands and Housing is responsible for the rest of

the country.

The Energy Affairs Division in the Ministry of Mineral

Resources and Water Affairs is responsible for energy

planning. The Division carries out data collection and

analysis on energy supply and demand, forecasting, energy

balancing, policy formulation and impact analysis. Their

10



database has information on physical stocks, demand and supply

of petroleum products, coal, wood, electricity. The Division

also prepares an Energy Balance Sheet which shows final energy

consumptions by sector and major sources of the energy

generated and by wether the energy was produced locally or

imported. The database also has information on wood

extraction and annual gas emissions. There is also data on

non-energy consumptions e.g. wood which is also used for

construction purposes.

There are various other sources and environment-related data

which the CSO may not have identified as yet. Efforts are

continuing to update this particular database.

7. Potential Areas for the Development of Environment

Database

A number of areas where there is a felt need for data have

been identified are as follows:

Air pollution as a result of emissions from traffic,

particularly in the towns, and also resulting from

burning wood and coal for lighting and cooking are not

monitored. The effects of such emissions on human

beings, surface water and vegetation, etc are unknown.

Quantities of waste disposal (including pit-latrines,

dumping grounds particularly used by the mines, etc) and

their effects on vegetation and underground-water are not

monitored.

There is very scanty information on the fishing industry

There no data available on forestry, veld products, etc

There is no information on rangelands pastures

degradation and soil erosion as a result of overstocking

in both livestock and wildlife populations, bush

clearing, drought, over-harvesting of veld products, etc.

There is no adequate information on depletion of wood

resources as a result of commercial harvesting, domestic

fuel consumption, construction, etc.

There is inadequate documentation of migratory patterns

of wildlife in response to drought or seasonal changes.

The effect of decease control fences on migration

patterns, etc.

Notwithstanding identified areas of data deficiency, it has

been adequately established that there is a great deal of

information about the environment already collected and

available within Departments and Ministries of Government. It

is also equally evident that any effort towards an integrated

environmental monitoring or planning would be inadequate or

futile, if the status quo is maintained. There is need for

11



coordination of all the efforts. The starting point for all

these efforts should primarily be in the areas of developing a

both internally consistent and internationally comparable

framework of concepts and definitions for use by all data

collectors and analysts, a workplan on environmental

indicators and indicators of sustainable development and an

integrated approach of data collection efforts where

unnecessary duplication will be removed or minimised. In the

absence of a National Environmental Policy, information

disseminated from such efforts would go a long way in

influencing the eventual development of such a policy.

The current efforts by the Central Statistics Office through

its Environment Statistics Unit to coordinate the compilation

of existing data with the aim of compiling a simple annual

report for dissemination to users, should heighten awareness

on the importance of such data for planning and policy

formulation. This should establish a basis for further

developments in the area of analysis.

8. Selected Issues on Environment Statistics

With expanding human and animal populations, increased

industrialisation and recurrent drought, the Government of

Botswana must search for new and alternative water sources.

In this regard, a National Water Master Plan (NWMP) has been

developed. This Plan is based on all available but feasible

options or alternatives for the development of the resource,

such that it will meet requirements of all sectors of the

community, in a sustainable manner, up to a period of 30 years

(1990-2020). Factors taken into account in the preparation of

the Master Plan included environmental, socio-economic,

institutional and legal factors.

With regard to the environment, 1MWMP recommended the following

(KHUPE, 1994, p.9):

close monitoring of groundwater wellfields to avoid

excessive depletion of the non-renewable water sources.

Where the extraction rate is greater than the rate of

replenishment of the water, alternative sources are to be

sought;

greater use of alternative technologies to develop and

conserve water;

greater recycling of water supplies;

encouragement and development of water supplies by local

communities;

Increased level of coordination between Government

institutions in the development of water resources; and

- inclusion of Environmental Impact Statements as an integral

part of all project feasibility and other water development

12



related studies.

The Department of Water Affairs has developed a stepped water
tariff structure for the determination of water prices. The

tariff is such that larger consumers subsidize lower ones, so
that those who conserve water are rewarded through lower
tariffs.

Since groundwater is the most important source of water for

domestic, agricultural and industrial purposes in Botswana, it
is imperative that this source is of good quality and is
protected against pollution from landfills, pit latrines,
petroleum filling stations and industries. Protection from

these sources of pollution can be achieved through proper

siting of waste disposal. It is important that "vulnerability
maps" are produced to indicate areas where groundwater is more
or less susceptible to pollution. Work on water protection

has however been started in this area, by the Department of
Geological Surveys and the Federal Institute lor Geosciences

and Natural Resources of-Germany, in 1993, This work started
witn preparation 1:1,000,000 of groundwater vulnerability maps
for the whole country and 1:50,000 for 18 selected settlements
(towns and villages).

It is hoped that these maps will serve as a guideline in
management processes, which among others, include land use

planning, land allocation, water supply development and
selection of safer sites for waste disposal.

One of the hottest environmental issues in Botswana today is

the potential utilization of the waters from the Okavango
Delta. It has been recognised for several decades that

harnessing the waters of the Okavango could provide an answer
to the rising water demand. As a result, in 1991 the

Department of Water Affairs attempted to launch a water

dredging project (the Lower Boro River Improvement Works) as
part of the larger Southern Okavango Integrated Water

Development Project. This received a lot of opposition. Two

major factors which inhibited safe and sustainable utilization
of the Okavango waters were caused by tectonic activity and
the Delta's extremely fragile ecosystem.

A related project is the current multi-million Pula North-
South Carrier Water Project, whose prupose is to integrate
water supply resources in the North East and South East

through the construction of dams to meet the demands of towns
and major villages located in supply areas up to the year
2022.

Conclusion

There is enough evidence that a lot of work has been developed
in this area, by different Government institutions and that
there is obviously a wealth of both qualitative and

quantitative data that needs to be exploited for both planning
and general consumption. It is an area where coordination
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efforts, on data collection, by the Central Statistics Office

can immediately be undertaken, to give added impetus in the

development of environmental statistics in the country.

The Central Statistics Office (CSO) in its efforts to

establish a solid workprogramme in this area should involve

various institutions, both in Government and outside and

individual sectorial experts to ensure wider representation of

ideas and more importantly to build greater institutional

cooperation. This effort should educate both the varied

producers and the varied users on potential linkages between

their separate responsibilities and on possibilities of how

they can best supplement and complement each other on their

efforts. In this regard, it is recommended that the CSO

should assume a stronger coordinative role. To do this, the

Office will require greater assistance in the development of

analytical skills, specific to environmental statistics.
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