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ABSTRACT

The importance of small wildlife to communal area households in Zimbabwe is
hypothesized to be significant yet little is known about the household's actual use and
value of this resource. Through valuation small wildlife values can be incorporated
into resource management. This study examined the use of small wildlife by
communal area households and suitable valuation techniques that can be applied to

these resources.

Field studies conducted in Chinamura and Nyanga districts collected descriptive and
quantitative data. Nearly every household utilized small wildlife to some degree.
However, the amount and variety utilized was influenced by household factors
including wealth, remoteness, tastes, labour availability, religious beliefs as well as

seasonality and wildlife availability.

Characteristics in communal areas may restrict the applicability of certain valuation
methods. In particular, the application of travel cost and hedonic price non-market
valuation are limited. However, contingent valuation lends itself to the communal area

setting.
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1.0 INTRODUCTION

1.1 INTRODUCTION TO STUDY PROBLEM

Zimbabwe is a country richly endowed with natural resources.
However along with this endowment there also exists some
serious resource allocation issues. Distortions in natural
resource use arise from historical as well as current
causes. In the 19th century, colonization disrupted the
traditional system of resource use and management. Land was
appropriated for settlers and many people were removed from
their traditional land and relocated onto marginal 1lands.
As a result, the majority of Zimbabwe's present population
resides in communal areas on land that is generally of low
quality. Population pressure on the available resources,
including trees, non-timber resources and grazing areas, is
often high. This population-resource imbalance is resulting
in over-utilization, degradation and depletion. However,
not only are the problems environmental but they also have
strong social implications.

After independence in 1980, land redistribution was the
priority. However, it has been a slow and politically
delicate process that is yet to be resolved. In conflict is
the social welfare of a large portion of the population and
the fact that the land that is being redistributed is
presently owned by commercial farmers. The commercial
farmers own vast tracts of highly productive 1land. They
contribute to the country's GNP and provide valuable export
earnings therefore they are important to the country's
econony . Also, the resettlement schemes that were carried
out to address the redistribution of land have not always
been successful. As a result, some of these are also facing
environmental degradation and low productivity.



Ccurrent causes of resource problems also include policy and
institutional failures. These failures illustrate the
inappropriateness of maintaining past colonial systems which
do not reflect the current population's needs. Inefficient
government institutions and ineffective environmental
legislation as well as a lack of research has prevented
progress in addressing natural resource problems.

Deforestation is one serious resource issue currently
existing in several communal areas. Tree resources are
being threatened by population pressure. While tree
scarcity may not necessarily be a problem in the short term
in all communal areas, it could potentially be a very
serious problem in the long term. This problem is a cause
for concern because trees are essential to people in
communal areas for many uses. Scarcity of this resource
could have serious ramifications on these populations.

As a result, more research has focused on the issue of
deforestation, particularly the valuation of tree resources.
Recognition of the wvalue of non-timber resources has also
created the need for research in this area to fill in large
information gaps. The contribution of the non-timber values
to overall forest values could cause a significant increase
in the recognized value of the trees and subsequently should
alter management of these resources.

Small wildlife and insect use by people in communal areas
represents one relatively unexplored area in non-timber use.
Trees provide habitat for this wildlife which is
hypothesized to provide benefits to the farmers through use
as food. However the importance of the wildlife use is
basically unknown. Through exploring wildlife use this
study should serve to fill this information gap.

The area of non-market valuation is a vast and growing
field. However, much of this research has been done in



developed countries and may not be directly transferable to
developing countries. Another aspect of this study is to
consider these valuation methods in a developing country
context and provide insights into appropriate valuation
methods t¢ apply to these resources.

1.2 PURPOSE & OBJECTIVES OF THE STUDY

This research is intended to focus on the economic valuation
of small wildlife resources. For the intent of this
research, small wildlife resources will refer to those
faunal species that are utilized by households in communal
and resettlement areas!. These wildlife species include
small mammals and birds as well as insects but exclude large
game. The study does not consider species, such as large
game, that are utilized for tourism or cemmercial use,
because a market value can be determined for these species
and also they do not represent direct use to people in the
communal or resettlement areas.

This study is conceptual and is intended to consider the
economic and social issues involved in wildlife use.
Literature research will involve compiling all available
information on small wildlife and insect use and collection,
nutritional content and marketing found in various studies.
Socioeconomic data will also be extracted from various
household surveys. Through fizld research, general data
will be collected about uses and quantities of wildlife
resources. The purpose of this study is not to do a
detailed data collection but rather to get a general
overview and contribute to documentation of wildlife

!The term wildiife is much more encompassing and includes all flora and fauna, however the
definition has been restricted for this study. Therefore references to wildlife are referring only to the
small wildlife as defined.



resources. Different questions and valuation methods will
be attempted to determine which are suitable. As well, a
description of ‘the socio-economic environment, relating to
wildlife use and natural resources in general, will be
provided for further studies. The end result will have two
purposes: First, to provide the necessary background
information for any future valuation studies conducted by
others. Second, to propose a model or framework of
valuation methods that could be used for subsequent economic
valuations. In this way the study should complement
previous work and supplement further work.

Objectives of the study include:

1. To observe the household's use of small wildlife
resources and to infer the magnitude and relative
importance of wildlife in meeting their needs.
Information gathered will include which resources are
used, their uses and general amounts.

2. To examine household and communal area socio-economic
characteristics that influence small wildlife
utilization. These characteristics will be identified
through literature review and field observations.

3. To provide a qualitative description of the study
environment based on objectives one and two.

4, To determine what type of household socio-economic and
small wildlife use data can be collected. Review of
other household studies from different fields will be
used to identify potential data collection problems and
suitable approaches.

5. To determine what type of valuation questions are
appropriate and what methodological issues may be
encountered.



6. To assess different empirical methods of wildlife
valuation based on objectives four and five to
determine which methods may be successful. A framework
for further empirical valuation work will be developed.
This framework will suggest appropriate valuation
methods, and discuss data collection and methodology
issues.

1.3 ORGANIZATION OF THE THESIS

The organization of this thesis is unconventional due to the
nature of the study - hich involved considerable analysis of
literature as well as the field study to develop the final
framework. As a result, considerable literature review is
found throughout the chipters.

Chapter two initiates the study by providing background to
the Zimbabwean situation. This background includes a
Profile of Zimbabwe which outlines the physical, economic,
political and resource aspects of Zimbabwe as well as some
historical backgrourid to resource problens. This bread
perspective then narrows to 1look at tree and non-~timber
resources and finally, more specifically at wildlife
resources which are the focus of the study.

Chapter three then develops the theoretical background for
the valuation aspects of the study. Natural resource
economics, welfare economics, economic value and the
household production function are introduced. Following are
non-market valvation methods including travel cost modelling
and hedonic price modelling with contingent valuation being
discussed in greater depth in terms of its application in
developing countries.

Methodology is described in Chapter four. Initially the
conduct of the field research is explained and rationalized.



Next, the two field study areas are described. Then
sampling methodologies and terms are defined. Finally,
interview design is discussed.

The results of the field research are then presented in
Chapter five. This chapter includes the results for two
research areas. The first study area is the main field
study while the second smaller study serves to provide
supplementary information and comparison. Additional
opportunistic interviews also supplement the field studies.
The results and discussion for each study area are presented
separately before being discussed together.

Finally, a framework is developed in Chapter six. A
conceptual framework for the communal area households is
established through the household production function.
Possible valuation approaches are discussed. In particular,
the non-market valuation methods are analyzed in terms of
Zimbabwe with emphasis on contingent valuation.
Methodological issues regarding valuation and data
collection are explored and hypothetical variable for
contingent valuation are suggested.

Several supplementary appendices are included at the back.
Appendix A includes a supplement to the profile of Zimbabwe
which expands on the information presented in the profile in
Chapter two as well as providing tables. Various maps of
Zimbabwe to supplement the Profile of Zimbabwe are found in
Appendix B. These maps represent the major velds of
Zimbabwe, agroecological regions, and distribution of land
use. Appendix C contains various tables. These include a
botanical index for trees species mentioned in this study.
There is also a table compiling an inventory of the small
wildlife species that have found to be utilized by communal
area households in Zimbabwe. This table was developed from
the field study as well as literature sources and these
sources are referenced with respect to each species.



Common, scientific and indigeneous names are included in
this table. The nutritional content of some small wildlife
is found in another table. Also, there is a table of some
trees which are used for edible insects. Appendix D
contains the field results data for Chinamura and Nyanga as
well as a table of the store prices of selected basic goods
in Chinamura. A timeline developed from the field studies
represents the wildlife seasons with respect to agricultural
activities and seasons. Finally, Appendix E discusses the
various sources contacted in gathering literature and data.

1.4 BSIGNIFICANCE OF THE STUDY

This research was conducted under the auspices of the "Value
of Trees" project. This five year project is funded by
IDRC. It is a joint project between the University of
Alberta, Edmonton, Alberta, Canada and the University of
Zimbabwe, Harare, Zimbabwe. Involved are the Department of
Rural Economy at the University of Alberta and the
Department of Biological Science, Department of Agricultural
Economics and Extension, and the Centre for Applied Social
Sciences at the University of Zimbabwe. The objective of
the "Value of Trees" project is to develop, test and assess
the applicability of methodologies to quantify the benefits
and costs of tree components in small farm production
systems in southern and eastern Africa. Research will be
conducted by 13 graduate students from the Universities of
Alberta and Zimbabwe. These students will carry out their
course work at the University of Alberta with the field work
being conducted in Zimbabwe.

Involvement in the "Value of Trees" project arose out of an
interest in the opportunity to conduct research in Zimbabwe.
The project jointly allowed me to conduct research
pertaining to my Master's Degree in Natural Resource



Economics while supplying me with experience working and
living in a developing country, thus enriching my academic
experience. The project also allowed me to use mny
background in the areas of Natural Resource, Environmental
and Development Economics. The idea for the research was
based on previous interest in wildlife resource valuation in
Canada. Subsequent discussions with professors from the
University of Alberta and the University of Zimbabwe also
supported the pursuance of this topic.

This research study contributes to the general purpose of
the "Value of Trees" project by helping to £fill an
information gap through determining methods for assessing
values for wildlife resources. These wildlife values
contribute to the overall value of trees. This research
should have the potential benefit of providing the
background and preliminary work into wildlife use and
valuation which should instigate further research into
wildlife valuation. As well, the suggested methodologies
may also be applicable to other non-timber resources. The
subsequsnt non-timber values could then be appli=zd to the
the da:f.restation issue to better enable management of these
resources.



2.0 BACKGROUND

2.1 PROFILE OF ZIMBABWE
2.1.1 Physical Description

Located in South-central Africa, 1lies the resource and
population rich country Zzimbabwe!. Zimbabwe covers an area
of 390 757 km2 and supports a population of 10 401 767 which
is growing by 3.1% annually (Central Statistics Office,
1992). Located in South-central Africa, this land-locked
country is bounded by Botswana to the west, Zambia and the
Zambezi river to the north, Mozambique to the east, and
South Africa and the Limpopo river to the south.

The country is divided into three main altitudinal regions
(Map B.1, Appendix B). The highveld, a high plateau above
1200 m, dissects the median of Zimbabwe. This area includes
the most fertile land. The less fertile middleveld lies to
each side of the highveld at 900 - 1200 m. The lowveld
encompasses the remaining land which falls below 600m.
However, because of the hot, dry conditions, the lowveld is
unsuitable for agriculture. Significant regions within the
velds include the Eastern Highlands, Kalahari sandveld,
Zambezi valley and the Save valley.

Zimbabwe is classified into five agroecological regions (Map
B.2, Appendix B). The agricultural potential of the land
declines from natural region I to V. Natural region I has
high rainfall and low temperatures. Specialized diversified
farming, such as dairying, forestry, tea, coffee, fruits,
maize, etc. is possible here. Natural region II is an
intensive farming region with moderate rainfall. This

IFurther detai!s profiling Zimbabwe are included in Appendix A.



region is suitable for rainfed crops including maize,
tobacco, cotton as well as beef production. While rainfall
is moderate in Natural region III, there can be severe dry
spells. As a result, this region is marginal for maize,
tobacco, cotton or sole crop production. However, livestock
production is suitable. Natural region IV experiences low
rainfall and successive seasonal droughts. Drought~
resistant fodder crops are possible here but the region is
marginal for rainfed maize and unreliable for casL crops.
Rainfall in Natural region V is very low and erratic. This
land can only suppo. t extensive cattle and game ranching or
irrigation cropping. The distribution of population with
respect to these natural regions is a key issue in resource
problems. Much of the population is distributed in natural
regions III - V, resulting in environmental problems.

The climate of 2Zimbabwe, although located within the
tropics, is sub-tropicil due to its inland position. Three
distinct seasons include the hot, dry season from August to
November. The buildup in heat and humidity leads to the
hot, rainy season from November to April and is followed by
the cool dry winter season from May to August. Temperatures
and rainfall vary across the velds with higher temperatures
and lower rainfall in the Middleveld and [Lowveld.
Temperatures in Firire, located in the highveld, range from
29°c-16°C in ‘. summer and 21°-6°C in the winter.
Rainfall is hignhest in the Eastern highlands and on the
highveld. These areas receive an average of about 1 000 mm
annually. However, annual rainfall in the lowveld may be
below 400 mm and even as low as 50 mm a Yyear. Periodic
droughts are also experienced particularly in the Lowveld
and parts of the Midveld.
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Vegetation in 2Zimbabwe is varied?. Miombo woodland and
scrubland is found in the highveld and middleveld while
mopane woodland and scrubland is found in the lowveld.
Afromontane forest and grassland cover the Eastern

Highlands. However, in the Southwest there is acacia
scrubland. Dry forest scrubland typifies the Kalahari
sandveld.

Zimbabwe's soils are derived predominantly from granite.
The eight main soil groups include: regosols, 1lithosols,
vertisols, siallitic, fersiallitic, paraferrallitic,
orthoferrallitic and sodic. These soils are often light and
sandy and therefore of only fair agricultural potential.

With no natural lakes, Zimbabwe relies on over 8 000 dams to
collect rainfall to support the high demands of agriculture
and the people. Wells and borei:les are also used by many
households. These are often shared resources in the
communal areas. Zimbabwe's water resources are however
threatened by increasing siltation and pollution.

Over 40 varieties of minerals are found in this country.
These are dominated by gold, asbestos, nickel, iron, coal,
copper and chrome as well as limestone, silver, tin and
others. Large scale reserves of coal, hydropower as well as
woody biomass fuel the country's energy needs. With almost
six million people dependent on fuelwood, nearly four
million tonnes of wood is consumed annually (HIFAB, 1989).

Wildlife resources are rich and varied?. These include over
270 mammalian species, 640 avian species, 153 reptilian
species and countless insect species. While many of these
are protected within national parks, they provide conflicts

2Table C.1, Appendix C lists the scientific and indigeacous names for tree species that are relevant to this
study.

3Table C.2, Appendix C lists the scientific and indigeneous nawes of wildlife species that are relevant to
this study.
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with human needs in communal area. Increasing population
and agricultural clearing has removed suitable habitat and
driven many of these species away.

2.1.2 Economy

Zimbabwe's ecotiomy is dominated by the agricultural sector.
Agricultural output is mostly supplied by the large scale
sector. However, communal area production does contribute
about one-third of total agricultural production without
even accounting for the 61% of production that is withheld
for household consumption. While the forestry sector is
relatively small, Zimbabwe is self-sufficient in wood. The
marufacturing sector is the largest productive sector and
produces over 6000 different products. Mining and quarrying
as well as several other industries also contribute to GNP.

2.1.3 Political I. -titutions

The following pol..jcal institutions in Zimbabwe are those
which are relevant to managing natural resources in communal
areas. These iastitutions 3jinclude lccal and national
government: . The Department of Rural Develcpment is
responsible for rural deveiopwent at the 1local and
provircial levels. The development process is administered
and funded by the Ministry of Local Government and Ucban
Development and conducted through the Provincial Development
Committee (PDC), the District Development Committee (DDC),
the Ward Development Committee (WADCO) and the Village
Development Committee (VIDCO).

The District Administrator presides over the DDC at the
district 1level. District development plans are developed
which are funded through a limited District Developrent
Fund. District natural rescurce subcommittees advise on
these district development plans. However, these



recommendations are often not taken seriously because they
do not generate funds for the DDC.

At the local level the VIDCO, he ded by the viilage headman,
identifies and articulates village needs to develop village
development plans. The WADCO is headed by the 1local
councillor and is also involved in development plans.
However VIDCOs and WADCOs differ in that VIDCOs control
villages which are demarcated under traditional boundaries.
WADCOs however involve wards which are poiitically
demarcated and may invelve several villages and different
parts of a village may even fall into different wards. Due
to a mixture of traditional and institutional control, the
nature of the political control and Jjurisdictions in
communal areas is often unclear.

Nationally, the Department of Natural Resources (DNR)
operates under a statutory mandate derived from the Natural
Resources Act. The DNR implements the Natural Resources
Board which supervises natural resources. The Departrnaent of
National Parks and Wildlife Management (DNPWM) manages parks
and wildlife lands, as well as indigenous plants and animals
within communal areas and resettlement areas. The Parks and
Wildlife Act controls exploitation of plants, trees and
wildlife. The Communal Land Forest Produce Act further
derogates this protection in the communal areas.

The Forestry Commission is involved with timber, and to some
extent, non-timber use of state forest. However, through
their Social Forestry initiatives they may begin to play a
more direct role in use of these resources. These
initiatives would allow sharing of the forest resources with
adjacent communal areas. This, however, involves several
difficult issues which are presently not resolved. The
Forestry Commission 1is also involved in the wildlife
industry, particularly management of large game and safaris.
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2.1.4 Land Use, Distribution and Resource Control in
Communal and Resettlement Areas

There are five major land uses in Zimbabwe. The land use
categories include: Communal areas; Resettlement areas;\
Commercial Farms; Parks and State Forests; and %rban areas.
Of interest in this study are the communal and resettlement
areas?. An understanding of these land uses and their
population distribution, with respect to the agroecological
regions, is important to an understanding of natural
resource problems (Maps B.3 & B.4, Appendix B).

The Communal areas accommodate 57% of Zimbabwe's population.
Derived from pre-independence Tribal Trust Lands, these
areas cover 42% of the land. The extent of socio-economic
differentiation varies between agroecological regions
(Wilson, 1990). However, due to historical reasons, 73.5%
of this area is located within Natural Regions IV to V which
is generally not suitable for present uses due to poor soil
and low rainfall. Even within regions, communal farmers are
often located on poorer, nutrient poor soils (Whitlow,
1982). As a result, productivity is low and environmental
degradation results.

Communal areas are characterized by small-scale, low-input,
agro-pastoral systems®’ (Sayce, 1987). There is also a heavy
reliance on environmental resources. However, shifting
cultivation is not practiced as in other subsistence
cultures (Campbell et al, 1991). Individual homesteads
consist of small arable fields surrounding the homestead and
some households have garden plots. Various crops,
vegetables and fruits are grown on these farms. These
products are mainly used for household consumption.
However, some is marketed which provides necessary income.

4Further descriptions of the other land uses and distribution are included in Appendix A.
5A more detailed description of households in communal areas is included under Section 6.1.1.
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Livestock is usually kept including cattle, donkeys, goats
and chickens. Livestock mainly supplies inputs such as
draught power and manure, although it can also serve as a
source of income or food. There is also a heavy reliance on
environmental resources for products. Incomes are generally
lower in these rural areas compared to the urban areas.

customary law co-exists with the general laws creating a
legal dualism in communal areas (Stewart et al, 1990).
Villages or kraals therefore have traditional as well as
institutional structures. The traditional structure
involves large chieftaincies. These are subdivided into
districts or wards which include several small villages.
These villages are under leadership of a headman or kraal
head. However, after independence 1local government
structures were set up and the villages were demographically
redefined to include about 1 000 people. These political y
defined villages fall under VIDCO leadership.

A lack of entitlement to resources is central to natural
resource management problems in communal areas in Zimbabwe
(Chimedza, 1989). While there are no formal property
rights, land is allocated by the village headman under an
informal type of ownership. The trees and resources within
these homesteads are considered the property of the resident
(Wilson, 198%a). Resources in the communal grazing areas,
such as grazing, water and timber are considered communal
property and subject to open access. Peoprle have
fundamental rights to the coumunal resources which are
governed under certain customary laws. Wildlife is
generally considered communal property. However wildlife
that is within a homestead, such as a tree with caterpillars
or a mound of termites, is attributed to that household.
Other wildlife, such as mice birds, hares, buck and wild
pigs, however can not be demarcated as there is no way of
controlling its movement.
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Legal barriers prevent unrestricted use of large and some
small game. In order to apply for a licence, the applicant
needs an approved weapon, must be 1literate enough to
complete the forms and must have access *o the application
centre. This effectively excludes many communal households
and in particular women.

Community management of many wild resources has 1long
existed. Through a combination of the people's knowledge of
key resources as well as high values placed on many
resources, individual and community level resource
management strategies have been adopted. However, tinme
constraints may lead to bad management practices such as
setting grasslands on fire to trap rats and hares (Chimedza,
1989). Branches or entire trees may be cut down in order to

secure ownership of caterpillars (Wilson, 1990) .
Agricultural practices may also conflict with wildlife
management. Termite mounds may be destroyed to supply

fertile soil, land clearing eliminates habitat for certain
wildlife and pesticides render the pests unfit to eat
(Chimedza, 1989).

The controls and restrictions regarding natural resource use
may be traditional controls or institutional rules. These
controls include religious and pragmatic controls, the civil
contract and institutional controls (Nhira & Fortmann, 1991;
1993). Religious controls are exercised by traditional
religions which exist in Zimbabwe. These traditional
religions issue mandates regarding use their member's use of
the environment®. Certain areas or specific species may be
considered taboo or have certain rules for their use.
Sacred areas exist where hunting is prohibited. Certain
species are also taboo because they represent a person's
totem.

6Descriptions of religious controls in Zimbabwe can be found in Bourdillon (1979), Mstose (1991),
Mazambani (1991), McGregor (1989), Garbett (1969), Gumbo ef al (1989), Wilson (1987).
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The Apostolic faith, which is found throughout communal
areas, has a strong environmental ethic. Their teachings
actually prohibit consumption of certain species of small
wildlife and insects in order to conserve these resources.
These religious restrictions may be altered depending on the
status of the wildlife. Wilson (1990) found that households
belonging to 'independent' churches did not eat caterpillars
due to Biblical prohibitions. Therefore in this area where
these households predominate, overall consumption was low.

Traditional religions originally were communal institutions
which involved the entire population in an area. However,
this situation is rapidly disappearing resulting in a
breakdown of these religious controls (Nhira & Fortmann,
1991). Immigrants often do not observe these controls thus
reducing the success of community management.

However, religious organizations have also formed to
conserve resources (ZIRRCON, 1991). These groups are based
on traditional and new religions. Examples are the
Association of 2Zimbabwean Traditional Ecologists (AZTREC)
and Association of African Earthkeeping Churches (AAEC)
which are tying to combat deforestation.

Pragmatic controls have also been observed in various
studies (Gumbo et al, 1989; McGregor, 1989; Scoones, 1988;
Wilson, 1987). These are norms of use and protection to
conserve a resource. Various reasons are given to justify
these restrictions on resource use. Due to the nature of
communal areas a certain amount of resource control is also
through the civil contract. These norms of civility govern
daily conduct and restrict avaricious behavior. However,
evidence suggests that this is breaking down, especially
with increasing resource scarcity (MacGregor, 1987; Nhira &
Fortmann, 1991). Also, individuals are staking claim to
certain resources that were originally communal (Matose,
1991, Nhira & Fortmann, 1991).
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Institvtional control over resources has been attempted by
VIDCOs (Wilson, 1987; Nhira & Fortmann, 1991; Matose, 1991).
They may prohibit use of a resource or require that people
receive written permission. Also within the ward or
village, committees or institutions may be set up to deal
with problems {Nhira & Fortmann, 1991). Hunting controls
may restrict hunting periods or ban the killing of young
animals (Wilson, 1989b, 1990). Hobane (1994) found that
community members had come up with a "by-law" which
stipulated how caterpillars were collected. Collectors
could not dig up caterpillars in the pupation stage, make
fires in the forest to roast the caterpillars, or camp in
the forest to collect. Outsiders were also barred from
collecting in the area. However, the "by-law" was not
actually legal.

The strength and degree of enforcement of these controls and
restrictions may vary between villages (Campbell et al,
1991). While in some areas community management is
strengthening (Wilson, 1987) in others areas it is breaking
down (Campbell et al, 1991). Many of these rules developed
when there was resource abundance, haowever the resource
situation is changing. Hunting laws and taboos are now
often quietly ignored (Wilson, 1990). Commercialization of
some species may also be 1leading to a break down in
traditional resources controls (Hobane, 1994). Also, some
people feel that because these resources are from God that
no one has a right to regulate their use. Conflicts over
use and control are arising because of population pressures
on 1limited resources. The result is environmental
degradation and depletion. However, 1in response, new
resource management strategies are also developing.

In order to deal with this distribution problen,
resettlement schemes were derived. Currently, 3.3 million
hectares or 6.8 % of land has been allocated to this use.
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This reallocated land comes from appropriated commercial
farms and is mainly located in agroecological regions 1II,
III and 1IV. Through this program, 1landless peoples,
squatters and returning refugees are allocated at least 5 ha
of cropping land and 15 ha of grazing area.

While resettlement schemes have relieved some pressure on
the communal areas, these schemes have not been entirely
successful. Inputs are often required because the land is
usually located in regions III and IV’. However, the people
being resettled often lack capital. This has stimulated
exploitation of the environment in order to create income
and has led to the degradation of the land. As a result the
investment in these schemes was not always Jjustified
(Government of the Republic of Zimbabwe, 1992). Therefore
better planning and some type of conservation measures may
be necessary for success of these schenes.

2.1.5 Historical Background to Natural Resource Problems

Present day conflicts and distortions in natural resource
use are attributed to Zimbabwe's historical 1legacy of
inequitable access to land and resources as well as current
policy and institutional failures (Gore et al, 1992). Prior
to the 19th century, there was no land scarcity or resource
management problems (Gore et al, 1992). People used the
resources in such a way as to avoid degradation. In the
early 19th century, the first European settlers arrived and
competition for 1land arose. The first "Chimurenga"
occurred, which resulted in the colonials appropriating land
and mining rights, while forcing the peasants onto marginal
land. In 1980, the second "Chimurenga" brought
independence. Land redistribution was the priority.
However, under the Lancaster House Conference, the British

This is due to a willing buyer-willing seller clause which was in effect until 1980. This clause
stipulated that land that was purchased for resettlement schemes had to be willingly sold. As a result,
most commercial farmland that was sold was of marginal quality.
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would only provide redistribution funds if there was a ten
year willing buyer-willing seller clause. This meant that
commercial farmers could not be forced off their land but
had to be willing to sell their land for redistribution.
This clause expired in 1980 and was removed. However, the
redistribution of land is a very complex issue and is yet to
be resolved.

The apportionment of 1land and resulting duality in the
agricultural sector has been an overriding feature of land
use. Improper distribution of population with respect to
resources has strongly affected environmental development
and conservation. The distribution of commercial and
communal farm land in relation to agricultural potential has
exacerbated the environmental and social problems.

The communal areas, most of which are found on low potential
land, contain the majority of the population. Population
densities in these areas may exceed 50 persons/km2
(Ashworth, 1990). This population-resource imbalance neans
that the land is cver utilized resulting in low productivity
and income. These densely populated areas also tend to be
relatively deforested (Whitlow, 1980; Whitsun Foundation,

1981; du Toit and Campbell, 1988). In contrast, the
commercial farwms ard state land, which are occupied by a
minority, are oii the more fertile land. However, although

these lands have high productivity and incomes they are
often underutilized.

Resettlement programs were initiated in 1981 to redress the
land distribution issue. However these have contributed
little to relieve land pressure given the magnitude of the
population-resource imbalance. Furthermore, resource
problems are also evident in these areas such as rapid
deforestation (Grundy et al, 1992).
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As well as distribution inequality, colonial-based policies
and institutions have also contributed to resource problems
by failing to address the problems of the majority.
Government institutions are often inefficient and overlap.
A lack of hierarchy among different acts has generally
rendered environmental legislation ineffective. Up-dated
and stronger legislation with established standards is
needed. However, the government often has economic and
political motives which outweigh envirenmental
considerations. Further environmental research is also
needed. Particularly in the communal areas, scientific
knowledge is needed to adequately portray the local
valuation of natural resource systems (Gore et al, 1992).

A fundamental issue behind conflicts and distortions in the
use of wildlife resources in Zimbabwe is that of polarized
perceptions and approaches. Among residents of communal
areas, wildlife constitutes a source of protein. Hunting or
collecting wildlife is aimed at meeting this need.
Government regulations however, emphasize aesthetic and
commercial values of wildlife while preventing access by
communal area dwellers (Gorxe et al, 1992).

2.2 THE VALUE OF TREES AND NON-TIMBER RESOURCES

Deforestation is one issue gaining increasing research
interest. This problem currently exists in some communal
areas and could become a problem in other communal areas.
Indigenous woodlands formerly covered 23 million hectares or
about 60 % of Zimbabwe's land (McNamara, 1993). However,
with increasing population, this forested area is rapidly
decreasing at a rate of 1.5% annually (Gore et al, 1992).
Former woodlands are now much reduced in quantity and
quality. The remaining 10 million hectares of woodlands,
forests, and trees in communal areas is of variable quality
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-l in some areas only consists of scattered trees. The
forest surrounding the communal areas can probably best be
desarihbed as a social forest. Fortmann and Nhira (1993)
Gefise a social forest as a woodland —'vea which has been
partially and selectively cleared by a far. ing community.

The wsive of trees is through the many benefits they
provide. Trees are an important source of energy by
providir.y fuelwood for cooking, heating and lighting. They
provide ‘imber and materials for building, fencing and
making uiter~ils, crafts, furniture and ropes. They also
represent savings and investments which may be required to
meet socwial obligations. As well, trees supply many non-
timber benefits by providing important habitat for various
flora and fauna which play a significant role in local
economies (Asibey, 1988; Murindagomo, 1988). Several foods
can be obtained from the forests such as fruit, honey, wild
vegetables and plants, insects and small wildlife. Trees
also provide scil inputs, livestock fodder, medicine and
several intangibles such as shade, climate control, even
spiritual, aesthetic, and psychological value.

These non-timber resources, however, are hard to value
because there are no organized markets for many of the
benefits of their uses. However, Peters et al (1989), in
their valuation of an Amazecnian rainforest, clearly
demonstrated the importance of non-timber forest products.
As well as yielding higher net returns per hectare than
timber, these non-timber resources can be harvested with
much less damage to the forest. It may be possible that
these "secondary" products may have a greater Net Present
Value than the timber (Muir, 1991).

Of greater significance than the market value of these non-
timber products may be the value of these products as
subsistence products (Campbell & Brigham, 1993). Wild foods
constitute an important part of the diet and cocntribute to
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household food security for most rural households in Africa
(Chimedza, 1989). Studies on woodland use by communal area
households in 2Zimbabwe found that poorer households were
often more heavily dependent on woodland for these non-
timber resources (Wilson, 1990; Scoones, 1990; McGregor,
1991). Women and children, in particular, may supplement
their income or subsistence needs by collecting forest
products (Appasamy, 1993).

Forest resources provide a potential range of income
sources. As a result, households can spread their risk and
reduce their exposure to the impacts of drought. That
capability to spread risk is greatest among household which
can exploit resources in their microenvironments (Wilson,
1990) .

These resources can also provide buffer stecks of food
during food stress as well as income during difficult times.
Importance may vary with seasonality such as late in the dry
season and before harvest when inputs may be scarce. While
individuals gather wild fruits, fish and hunt in good and
bad years (Fleuret, 1979; Malaisse & Parent, 1985; Ogle &
Grivetti, 1983), these activities become mcre important
during times of food stress (Campbell, 1986; Gibson, 1977;
Kinsey, 1986). Certain foods can be classified as famine
foods. Famine foods are foods that may not normally be
eaten or may have a particular use during normal times.
However, their use may change during times of food stress.
For instance in Zimbabwe, fruits normally eaten as snacks
may be dried for later use instead (Zinyama et al, 1988).

All land use values including non-timber and non-market
values, need to be considered when making land use decisions
to prevent natural forests from being undervalued (Muir,
1991). However, non-timber products and their value
constitutes a relatively unexplored area (Chopra, 1993;
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Godoy, Lubowski & Markandya, 1993)%. While minimal
research is available on the role of non-timber products,
the studies do indicate the important role of these products
in food security and income generation (Asibey, 1988;
Chimedza, 1989). Literature on non-timber forest products
recognizes the need to improve the valuation of social and
economic benefits from these products (de Beer & McDermott,
1989; FAO, 1991; Scoones & Matose, 1992a). However, Peters
et al (1989) feel that the problem is not in the actual
valuation of the resources but in the failure of policy to
recognize these values.

Research on the development of indigenous resources in
Africa is essentially non-existent and the few existing
studies on the utilization of flora and fauna are poorly
documented (Muir, 1988a). Muir (1988a) suggests that it is
time to "test the hypothesis that unconventional and
indigenous flora and fauna can increase incomes and/or
reduce environmental pressure in marginal lands".
Therefore, there is an urgent need to carry out research on
the role of wild flora and institutions for managing these
resources (Muir, 1988a). So far, most of research has
focused on Latin America. More studies are needed from
Africa because values may differ due to different harvesting
methods, forest types, securities and economies (Goday,
Lubowski & Markandya, 1993).

It is recognized that the non-timber uses of the forests in
Zimbabwe are also significant and contribute to the total
value of the forest (Bradley, 1992; Campbell, 1993)
Campbell et al (1991) estimated that households received
about 2$1 000/year in replacement value of woodland
products. The woodland therefore provided products valuing
Z$200/hectare. However, this value may not be realized.

8Godoy, Lubowski & Markandya (1993) review studies estimating the economic value of non-timber
forest products and present a method for future valuation.
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Even the communal area households themselves seem to
substantially undervalue woodland products therefore
decreasing their incentive to invest in woodland
conservation (Campbell et al, 1991). The main problem in
this resource issue is the lack of information about the
economic and biological aspects of the forests and their in
situ resources. Considering these aspects may reveal that
the in situ values of the forest are positive which would
support increased conservation.

2.3 THE VALUE OF WILDLIFE

Wildlife resources represent non-timber value through their
association with trees which provide wildlife habitat.
Wildlife resources provide economic, cultural and ecological
benefits (Chimedza, 1989). National benefits accrue through
tourism, hunting and international sale of by-products.
Wildlife species also play a role in the ecosystem, such as
in seed dispersal, soil processes and pest control. From a
biodiversity point of view, the potential contribution of
wild species is inestimable and could have great value for
providing genetic material for breeding or development of
pharmaceutical and chemical products (Muir, 1991). of
interest, though, is the use of wildlife in communal areas.
Wildlife may be used in the performance of certain rites and
traditions. However, more important may be its role ir the
traditiona” ‘iet.

Throughout most of Africa, there is evidence suggesting the
importance of hunting and gathering in most peasant
economies (Asibey, 1974, 1988; Chimedza, 1989; Marks, 1973;
Murindagomo, 1988; Murray, 1978; Peters, 1990; Scudder,
1984). In particular, bushmeat still forms a substantial
component of protein requirements in some African countries
(Martin, 1983; Anadu et al, 1988). While wild food may not



necessarily be a staple food it does provide important
supplements and seasonal and emergency substitutes (FaO,
1982). 7Tt also provides variety to the diet and improve the
tastes. These gathered wild foods often serve as a relish’
and even if not consumed in large quantities they may be
important in contributing minerals and vitamins to the diet.
Wild foods may also play an important role during times of
food stress or in the diets of poorer households (Campbell,
1987; Bradley & Dewees, 1993; FAO, 1989; Poulsen, 1982;
McGregor, 1991; Wilson, 199%0). A common use of wildlife,
especially insects, is as a snack. Studies often ignore
snacks in their surveys, however some studies suggest that
snack foods may actually be consumed in large quantities and
therefore should not be overlooked.

Nutritionally, wildlife may supplement nutritionally poor
diets (FAO, 1989). Table C.3, Appendix C gives the
nutritional content of some small wildlife. Most wildlife
is comparable to livestock in terms of protein and vitamins
while the wildlife tends to be lower in fat. Some wild
species such as various rodents even have a higher protein
content than domestic 1livestock. Certain insects are
particularly nutritious. Poulsen (1982) likened
caterpillars to vitamin pills. A meal of 20 mopane worms
supplies the daily requirements of calcium, phosporous,
riboflavin and iron for an adult male.

An overview of non-wood forest products in Africa by Keita
(1993) found the following evidence supporting the economic
and dietary importance of consumption of bushmeat in
Africall, Surveys in Bangui, Central African Republic
revealed 197 bushmeat traders including 177 women. These
traders sell 730 tonnes of meat per year to meet the
national consumption of about 25 kg per person per Year.

9A relish is served with the staple food for the main meal.
Further studies are discussed in Falconer (1990).
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The bushmeat sales of CFAF 37 billion contribute to 10% of
GDP. Another study in Bukavu, 2aire found that 72% of
population consume bushmeat regularly amounting to about 400
tonnes. Studies in Ghana, Nigeria and Botswana also found
reliable evidence on the intake of wild animals. Some
pactoralist communities in Botswana are estimated to get
80 % of animal protein from wildlife. Their total
consumption of springhare alone is equivalent to 20 00°
cattle (Butynski & von Richter, 1974). However, consumption
may vary depending on the conditions of the wildlife
resources. In Nigeria, a study in an area with no reserve
forest and high population density found that bushmeat only
contributed 7 % to total meat consumption. But in areas
near large forest reserves, 84 % of total meat consumed was
bushmeat. Nationally, bushmeat only provides about 7 % of
total animal protein in Cote D'Ivoire. However in their
tropical moist forest zone this increases to 70 % (Ajuyi,
1979).

Further evidence also suggests that wildlife may be
important as a source of income (FAO, 1989). A hunter may
he able to make more money than could be earned from
wgricultural production (Asibey, 1988). In Peru, skilled
hare hunters in can earn about $ 1 350 per month compared to
$ 100 a month as an agricultural labourer. In Ghana, a
grasscutter rodent is worth more than twice the daily
minimum wage and seven to thirty times this wage in Accra.
In fact in Ghana, bushmeat prices tend to be higher than
beef or mutton (Asibey, 1988). Table 2.1 shows the market
prices of wild and domestic meat in some West African
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TABLE 2.1

Market Prices of Meat in West African

Source:

Asibey (1986)

28

Countries.

Us$/kg 1 2 3 4 5 6 7
Hare 3.75 7.20 - - - - -
African - 5.00 - 0.51 2.33 - -
giant rat
Grasscutter - 9.60 3.33 1.06 3.96 10.00 1.00
Brushtailed 4.30 - 3.66 1.06 3.04 - 2.50
Tree Hyrax - 6.40 - - 3.66 - -
Grey Duiker - 6.80 - 0.88 - - 4.00
‘Maxwell's - - 2.83 -~ 3.75 - -
Duiker
Bay Duiker 2.50 - - 0.86 2.70 - -
Black - 5.20 - 0.79 2.91 -

Duiker

Bushbuck - 5.20 1.33 - 3.07 - 2.50
Bushpig - - 3.33 - 3.26 - 2.50
Spot - - - - - 3.47 2.50
Red colobus| 3.75 - - - - - 3.00
Civet 1.88 - - - - 3.35 -
Beef 2.50 4.20 - 0.45 - 3.00 2.50
Mutton 3.50 2.80 - 0.61 - 6.00 4.00
1. Cameroon, Sabouang, 1978.

2. Nigeria, Ibadan, 1975.

3. Nigeria, Bendel State, 1977.

4. Ghana, Accra, 1970.

5. Ghana, Accra, 1985.

6. Cote d'Ivoir, Abidjan, 1978.

7. Liberia, Monrovia, 1979.




countries. The prices of the wild meat generally tended to
be higher than the domestic meat prices. In Zimbabwe,
Murindagomo (1988) found that wild flora and fauna
contributed about 60 % to total family income with wild
animals accounting for about 74 % of subsistence income.

In Zimbabwe, large game may provide income opportunities
through tourism and hunting. However, these animals are
illegal to hunt without a license therefore they can not
legally be utilized in communal area. The resistance to
allowing communal areas control of wildlife resources stems
from fears that this will result in overexploitation of
wildlife (Muir, 1988a). Despite government control wildlife
products do continue to be traded informally and often
illegally. Nevertheless, their use and contribution to
diet and income, in communal areas, is inhibited. Small
wildlife, therefore, may provide greater value to communal
households.

Small wildlife resources represent traditional food
resources (Chimedza, 1989; Muir, 1988a). They contribute to
the tastes, habits and needs of the traditional diet as well
as supplementing the agro-ecological situations where they
occur (Gomez, 1989). It is hypothesized that small wildlife
are an important contribution to the Zimbabwean diet. As
well as providing nutritional value, utilization of wildlife
as a meat substitute saves income. It can even provide
additional income if marketed. Non-use value, such as
existence, option, bequest and spiritual value, may also be
significant.

The role of wildlife as a food source in Zimbabwe is not
well researched and documented (Chimedza, 1989, unpubl;
Gomez, 1989; Muir, 1988a; Murindagomo, 1988; Wilson, 1989).
Official statistice on household food supplies do not
include wildlife consumption (Chimedza, 1989). Researchers
also often ignore these resources in their household
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studies. However, scattered information is availablas,
usually as a byproduct of other broadexs studies'!.
Historical evidence first mentioned the role of insects and
small game (Baker-Jones, 1956; Carr, 1956, Duncan, 1922).
More recent evidence still indicates the use of these
resources. Kinsey's (1986) study found that 78.5 % of
children consumed hunted and gathered wild food with
wildlife contributing the most. This food was consumed as a
supplemenitary food stuff. Wilson (1987) found that people
utilized 50 insect species as well as a variety of game.
Gomez (1989) compiled a resource inventory of indigenous and
traditional foods in Zimbabwe which listed several small
wildlife products and also discusses their preparation and
use. Chimedza (1989) mentiors the importance of small
wildlife to household food security in Zimbabwe. A study by
Matiza et al (1989) found that small wildlife played a small
role in coping with food shortages.

Another study by Campbell et al (1991) found that 94 % of
households used gathered wild foods in their nain meals with
92 % of households gathering insects. 1In one area insects
supplied households with 11.4 meals/yr with 1.2 plates/meal
and a cost of $0.40/plate. Insects were sold by 5 % of
households.

Dewees (1992) mentions insect use by communal area
households. Other indirect evidence is found in CASS's
(1992) study of the use of indigenous trees which found that
17 species are used for edible insects (Table C.4, Appendix
C). The tree species most in demand for use also had the
highest percentage of people using them for insects. They
also compared present use tc use ten years earlier and found
that use of trees for insects had declined over time. This
decline was attributed to the effects of drought on insect

11Table C.2, Appendix C compiles a list of species that have been noted in studies in Zimbabwe.
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supply, a decrease in these trees and barriers to access
since Independence.

Campbell et al (1994) studied woodland resources in two
areas in Zimbabwe. They found annual household consumption
amounts of 0.5 kg of mopane worms, 157 mice, 12 doves and
649 quelea birds in one area and 0.72 kg of termites in
another area. Market prices were $0.50/plate for mopane
worms, $0.38/bird, $1/plate of locusts, $0.43/small plate of
termites and $0.25 per mouse. In one area quelea sales of
$3 913/year for the village accounted for 7.7 % of total
household products.

The study of the commercialization of mopane worms by Hobane
(1994) documented the collection, processing, consumption
and distribution of the mopane worms. The results found
that 75 % of households in one area had at least one member
collecting while over half of these households had more than
one member collecting. While only 10 % collected around
their homes, over 81 % collected in the grazing area.
People even came from outside the area to collect.
Marketing of these worms was considerable with two thirds of
households selling within the wvillage. Three quarters of
thes = households sold for cash, earning $40 per 20-25 L
bucket, while the remainder traded for goods. Collectors
also came from urban areas to purchase the worms to sell in
the city.

The most comprehensive documentation of small wildlife use
is found in Xkey studies by Chimedza (unpubl.) and Wilson
(1990) . While Wilson (1990) Adid not directly study small
wildlife use, detailed information on small wildlife use was
gathered as part of his diet surveys and overall case study
of households. This information is included in his appendix
and is a very significant reference on the species consumed,
methods of hunting and collection, seasonality, cultural
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factors influencing use, as well as information about
particular wildlife.

Small wildlife use was however studied specifically in a
study by Chimedza (unpubl.) documenting the uses and
harvesting techniques of wildlife resources in communal
areas. The intent of the study was to raise awareness about
the importance of these resources. She found that within
the study area, there was a lot of variety in the small
wildlife consumed. Mopane worms, termites, flying termites,
locusts, cicada, tsambarafuta, crickets and mice were some
of the most commonly eaten wildlife. Some men also ate
lizards, snakes and frogs, however this was not very common.
Results found that 88 % of the households included insects
in their diet. While none of the respondents had considered
this relevant initially, they later admitted that these
insects constituted an important part of their diet. As
well as providing an important source of protein and other
nutrients, they were relatively cheaper and easier to
collect than other foods and the respondents enjoyed eating
them. Small wildlife resources were eaten as a relish or
snack. They were usually consumed seasonally although they
could be preserved if sufficient quantities are collected.
Marketing of surplus wildlife was found to occur in about 42
% of the households. Mopane worms were the most commonly
marketed followed by rats, termites and crickets. This
marketing generally occurred in nearky towns. The women
undertook this marketing with the help of their children.
The income was used to purchase required food and household
items. While men were not involved in the marketing they
were however the major clients purchasing. In particular,
cooked wildlife was popular as a snack at drinking places.
In addition, detailed information on harvesting technigues
is found in the study.
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Recognition and identification of wildlife food sources
followed by systematic studies towards exploiting their
potential could lead to development and exploitation of
these potentially valuable food resources (Gomez, 1989). BY
investigating and documenting the wildlife resources, those
with promising and proven food potential may be conserved.
Technology may also enable increased quality and quantity
through selective breeding, and expand utilization (Gomez,
1989). Presently very little time-saving technology has
developed to aid wildlife collection because the market
value of wildlife is localized and consumption is area
specific (Chimedza, 1989). Examination of practices in
various areas may however facilitate sharing of improved
methods.

However, it has not been clearly determined in Zimbabwe if
wildlife could provide a viable economic alternative to
other damaging land uses or could provide a complementary
activity to other income generating activities (Muir,
1988a). In particular, small wildlife has been ignored. A
study by Hobane (1994) on the marketing of mopane worms is
probably the first study to look specifically at the
marketing of a small wildlife product although some
information on small wildlife is included in Campbell et al
(1991) and Campbell et al (1994). Therefore research is
needed in Zimbabwe on potential markets for wildlife goods
and services. Unfortunately, the bias is against these
indigenous products. 1In the past, colonial administrations
tended to support certain products which they produced and
consumed, while neglecting the unconventional indigenous
resources (Muir, 1991).

However, supply is also changing. Wildlife is decreasing
due to increasing population pressure and deforestation in
communal areas. In addition, as economic and technological
growth debilitates traditional cultural values and focd
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habits, the use of traditional food resources is decreasing

(Gomez, 1989). There is a vast and ancient legacy of
knowledge in recognition, identification, collection and
preparation of these resources (Gomez, 1989). However,

associated with the loss and reduced use of these resources
is the loss of this knowledge.

The problem in Zimbabwe is a lack of knowledge about the
actual use of wildlife by households and the relationship
between the wildlife resources and the forest. Research is
necessary in order to understand the value they represent to
the people utilizing them. Presently, very little work has
been done on wildlife wvalues on communal land (Campbell,
1993). While the value of the wildlife resources may or may
not already be recognized by household users, this value is

unknown to researchers. There may be the potential for
welfare improvements in communities as the value of these
rescurces 1is revealed. Data on the uses of wildlife

resources could be used by researchers to determine the
wildlife value. This information about wildlife use and
value is necessary for proper management of this resource
especially where decisions may involve tradeoffs. There may
also be the potential to more effectively market these
resources locally as well as further abroad (Muir, 1988a).
This could increase local incomes.

The value of the wildlife is especially significant when
included in the total timber and non-timber values of trees.
These tree resources and subsequently wildlife resources are
being seriously affected by population pressure. Therefore
management of these resources is of particular concern.
Demonstrating the value of wildlife, will contribute to the
overall value and importance of the trees.
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3.0 THEORETICAL BACKGROUND

3.1 INTRODUCTION
3.1.1 Natural Resource Econonmics

Natural resources supply us with the materials and energy
necessary for every aspect of our life. These resources are
particularly important in most developing countries because
most of their economy is based on natural resources.
However, in developing countries these resources are also
important at a household level. The majority of the poor
tend to be situated on marginal land which is ecologically
fragile and of low agricultural potential. Therefore, these
households are depend on natural resources for food and
other products for household consumption as well as to sell
for income. Often the sustainability of livelihoods of the
poor is linked to the sustainability of natural resources
and wildlife resources (Swanson & Barbier, 1992).

While this dependency on natural resources may be alleviated
by technology and capital in developed countries. Technical
substitution may not be possible in developing countries due
to capital 1limitations. As well, physical and social
conditions may hinder the adoption of new technology. As a
result, solutions for resource degradation may not be simple
and conservation may be hard to maintain.

Sustainable development is defined by the World Commission
on Environment and Development (1987) as development that
'... meets the needs of the present without compromising the
ability of future generations to meet their own needs'.
Resources cannot be used without considering the tradeoffs
involved and the effects of consuming the resources.
Decisions therefore need to be made and economics can play a
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major role in this decision making process. Econonmic
institutions influence most of our decisions and behavior
and are a powerful force in most societies. Therefore
economics can also play an important role in the management
of natural resources.

Determining a sustainable development path requires economic
valuation so that economic and environmental tradeoffs can
be evaluated. By determining values for the goods and
services provided by natural resources then allocation
decisions can be made. Comparison of the benefits and costs
of different uses of the natural resource can be used to
assess different alternative management regimes. These
economic values are therefore important in directing policy
decisions and program implementation.

However, incorporation of all aspects of value into an
economic framework is not always straight forward. Economic
analysis involves considerable abstraction from reality as
it serves to provide some clarity in policy prescription.
As a result the analysis often involves many assumptions.
While, many social as well as biological factors are usually
involved, these may be difficult to translate into an
economic measure. There are also externalities, positive or
negative, that arise from actions. These are also difficult
to account for in valuing natural resource. Therefore the
value may not be representative and may actually distort
decisions.

Nevertheless, economics still plays a vital and useful role
in managing natural resources. The challenge is to develop
methods of valuing the natural resources that capture as
much of the value as possible. While technology may not
easily be transferred from developed to developing country,
the same may also ke true for valuvation methods and
management schemnes. Different eccnomic, environmental and

36



social issues will affect the applicability of these methods
in a developing country.

In Zimbabwe, natural resource valuation has not been
adequately dealt with (Bojo, 1993; Campbell et al, 1991b;
Moyo et al, 1992). However this valuation is needed for
land allocation and use decisions (Bojo, 1993; Moyo et al,
1992; Scoones et al, 1992a). Knowledge about the underlying
theoretical factors is necessary so that this valuation can
be adapted and applied to a wide variety of issues including
the valuation of wildlife resources.

3.1.2 Welfare Economics

The basis for valuation is in Welfare Econonmics. Welfare
economics focuses on society's production of goods and
services and the distribution of these goods and services
and income among the members of the society. Applied
welfare economics is based upon measures of change in an
individual's well-being in different situations. The
situations represent different bundles of goods that are
consumed. From the individual's measure of change, an
aggregate welfare change is derived for the entire society.
This aggregation, however requires approximations and value
judgements to make the measures empirically applicable
(Boadway & Bruce, 1984).

Welfare economics is important as it forms the basis for
policy decisions. However, with any decisions, there are
usually tradeoffs resulting in both benefits and costs. The
okject of welfare economics is to determine the net social
benefits of a change and the distribution of the benefits
and costs.

Two key economic axioms underlie welfare economics. The
first and most basic is that when economic agents such as
individuals or households are presented with a choice
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between bundles of gonods, they have a preference for one
bundle over another. The second major axiom is that an
economic agent will attempt to maximize its overall level of
satisfaction or utility through actions or choices.
Additional axioms of non-satiation and transitivity assume
that more is always better therefore an economic agent will
always choose more and that if bundle A is preferred to
bundle B and bundle B is preferred to bundle C then bundle A
is always preferred to bundle C. These assumptions lead to
some powerful predictions about behavior of economic agents
in different situations.

Comparisons in welfare decisions involve <the concept of
utility. Utility is a concept incorporating individual
preferences of consumption and the level of satisfaction
derived from these consumption choices. An indifference
curve is formed by the possible combinations of consumption
of various goods and services for an individual that yield
an arbitrary utility level.

However, utility is not cardinally measurable. Observing
household choices between different alternatives only
reveals ordinal ranking. Therefore comparing utility

between different people is difficult because utility has no
measurable units. A monetary measure or monetary equivalent
of utility is needed.

However, the allocation of resources between individuals can
be represented by a Utility Possibility Frontierl. Any
point within the frontier is inefficient because utility can
be gained by moving to the boundary of the frontier.
According to the Pareto Principle, any point on the curve
will be Pareto improving because at least one person will be
better off and no one is worse off. All points on the curve
are therefore Pareto optimal because no further change can

lpor diagrams see Boadway & Bruce (1984).
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be made without someone being worse off. However, in
reality most changes are not Pareto improving because
someone is worse off. Also, the Pareto Principle still does
not indicate which point on the curve is best. Different
points on the curve will have different income implications.
The issue of income distribution remains a great difficulty
in welfare economics.

The Kaldor-Hicks Compensation Principle was developed to
deal with the impracticality of the Pareto criterion.
According to the compensation principle, welfare is improved
if the gainers can compensate the losers and the gainers are
still better off. However, the compensation does not
actually have to be paid because it is the net benefits that
count. Therefore the actual affects of the income
distribution are ignored.

A possible approach is the Social Welfare FunctionZ2. The
social welfare function is a social utility function that
represents the agcrege<e well-being of the society. The
social indifferen - carve therefore represents all the

allocations of utility within the society for a given level
of social satisfaction. By choosing the highest social
indifference curve within the utility possibility frontier,
social welfare is maximized. KEowever, deriving social
welfare functions remains a problem. Arrow (1967) and
several others have suggested that a Social Welfare Function
can not exist in a democratic society.

However, by using a special foria of the social indifference
curve, Maximum Value of Social Product (MVSP) criterion can
be utilized (Randall, 1987). In this case, the social
indifference curve is a straight line which weights each
dollar of income equally regardless of who it accrues to.
From the curve the value of the society's output can be

2For further reference and diagrams see Randall (1987).
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calculated without distributional weights and the policy
that favours the MVSP will result. Any points above the
social indifference curve and within the Utility
Possibilities Frontier are seen as improvements according to
MVSP. The optimal solution is at the point of tangency of
the highest feasible social indifference curve and the
Utility Possibilities Frontier.

While an improvement through MVSP criterion may not
necessarily be a movement towards efficiency, it must still
be efficient. Also, an optimal solution is permissible as
long as the economic benefits to the gainers exceed the
costs to the losers. As a result, income distribution is
not an issue. MVSP criterion implements utilitarian
criterion of trying to achieve the greatest benefits for the
most people. However, while MVSP criterion is widely
applied to many types of policy decisions, it can not be
applied to all policy decisions.

Welfare measures can be estimated using demand curves. With
Hicksian or "utility-held-constant" demand curves, points on
the curve represent the gquantities demanded at various
prices while iiolding utility constant. Compensating and
equivalent variation are the measures of welfare under the
Hicksian demand curve. Compensating variation is the amount
of income that would be taken away from the household in the
new situation so that they are at the same utility levezi.
In other words it is the maximum amount cf dellars $hat the
household is willing to give up to have the chang2 occur.
Equivalent variation, however, is the amount of irncomse that
must be added to the initial situation to achieve a new
utility level. It is the minimum amount of income that a
household is willing to accept to forego a move.
Compensating and equivalent variation can be measured by
asking Willingness to Pay and Willingness to Accept
questions through Contingent Valuation.
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The Marshallian or ordinary demand curve is an approximation
of the Hicksian demand curve. The Marshallian demand curve
however is observable. This demand curve holds inconme
rather than utility constant. One price is changed while
other prices and income remain constant. Consumer surplus
as estimated under the Marshallian demand curve is
frequently used as a measure of welfare. This consumer
surplus can be measured using Travel Cost Modeling and
Hedonic Price Modeling.

3.1.3 Economic value

Before proceeding with any discussion of valuation it is
first necessary to define economic value. A measure of
economic value is that amount of money that an individual is
willing to exchange for a good from a set of resources or
alternatively the amount of money that an individual would
accept in exchange for the good (Adamowicz, 1991). Embodied
in that economic value are several components. These
components include the individual's ability to pay; the
value placed on the final outcome and the perception of how
the good will <contribute to this outcome; and the
availability, desirability, and price of alternatives
(Peterson et al, 1990).

Prices approximate the value of a resource in exchange
(Chopra, 1993). However, due to market imperfections and
other factors, the exchange value may not represent its
value in use3. Exchange value may not even exist for
certain resources, such as those that are person or group
specific, yet these resources may have high use value.
Also, users with limited access to cash, such as subsistence
users in developing countries, may not be able to offer a
high exchange value. Yet to these users these resources may
have a high assigned value. This value may then be captured

3smith (1937) explains the difference between exchange and use value.
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in their non-cash transactions. Exchange value derived from
these transactions though may differ from the exchange value
when the resource is sold in less imperfect markets.

The value of a natural resource includes both marketed and
non-marketed values that arise from the use or even non-use
of the natural resource (Pearce, 1993). Use value includes
direct and indirect use values. Non-use values includes
existence value as well as 1its sub-components option and
bequest value, and quasi-option value.

Use value of a natural resource results from direct and
indirect use of the goods and services of a natural

resource. A direct use of wildlife includes activities
such as harvesting for wildlife products (ie.
hunting/trapping) and birdwatching. Direct uses may be

consumptive such as with hunting or non-consumptive as with
birdwatching. Consumptive use differs from non-consumptive
use in that it results in the extraction or harvest of the
natural resource. Non-consumptive use however allows use of
the natural resource often without altering significantly
its availability for future use. Indirect use is obtained
from the ecological functions of the species ie. species
role in the ecosystem.

Non-use values are thought to represent a significant
portion of TEV. The difficulty is that all these non-use
values are intangible. They are difficult to grasp 1let
alone value. Nevertheless they should be recognized and
included in TEV. Otherwise ovearexploitation may occur to
gain direct use value while ignoring the other values.
Existence value is the value obtained by an individual from
knowing that a natural resource exists even if the
individual may never see or use the resource. This value is
motivated by altruism or caring for other people or beings.
The resource may be seen as having value through being a
unigque asset. It may also have intrinsic and "stewardship"
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value as well as being a cultural asset. Existence value
may also include the value that individuals place on
retaining a natural resource for future uses that may not
even yet be discovered or cbvious. Beguect value is the
value of conserving a naturali resource so that it is
available for future generations. Indiviiuals feel that
they want to retain a nacural resource so that their
children may also derive use and non-use value from that
natural resource. The question may be when is it
appropriate to take these values into account? If the goal
of society is to allocate natural resources to maximize the
utility of the individuals in the society then it should be
appropriate to include existence values since they are
altruistically based (Pearce and Turner, 1990).

Irreversibility and uncertainty are crucial issues with
quasi-option value. Irreversible damage may occur with lack
of conservation where use of a resource results in its
permanent decline or degradation. An example is with
wildlife populations which must retain a certain minimum
viable breeding population or else they become extinct. If
depletion of the natural resource is irreversible then any
future options are therefore eliminated. Uncertainty about
the future means that there may be unknown foregone future
benefits of eliminating a natural resource. The resource
may be needed in the future or may become of great value due
to an undiscovered use. Therefore guasi-option value
represents the individual's desire to prevent irreversible
damage which would eliminate future known and unknown use of
the resource.

While it is desirable to derive total value for a resource,
it may be difficult. Many of the components of this total
vaiu= have no market, such as non-consumptive use, indirect
use and non-use of wildlife. Also, in developing countries,
markets may be weak or non-existent for certain products.
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Even direct use of wildlife in a subsistence community may
not involve a market if all consumption is within the
household with no external buying or selling. Subsistence
use, may not involve money transactions bkut still represent
great value to the household in terms of nutrition and saved
income. Different estimates of values of wildlife and
wildlife products in various developing countries have
uncovered significant values4.

If the market system is less deve. »e., the concepts of
value may be harder to determine in currency amounts. In
developed countries different methods of valuation have been
developed. However these methods are based on the
assumption that the individual is very familiar with market
systems and therefore can state reasonable estimates of

values for certain goods and services. This assumption
however may not hold in developing countries where economic
systems may differ. Recognition of the differences between

economic systems where the research was developed and an
understanding of the economic system where it is to be
applied is essential if any relevant values are to be
obtained. Through adaptation, these methods may still be
applicable to the developing country situation.

3.1.4 Household Production Function

Household production theory is a conceptual method for
evaluation of households by modelling the decision-making
process within the household. This model then provides a
stepping stone for implementing empirical valuation methods
for specific products. Through an integration of firm and
censumer theory, the household is seen as a decision-making
unit that must make production and consumption decisions
that maximize utility while faced with production and income
constraints. Household production function theory plays two

4see Table 2.1 in Swanson & Barbier (1992).
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roles (Braden & Kolstad, 1991). First, it organizes a
scenario so that the analyst can incorporate existing
empirical information about how people use their resources.
This framework may suggest how empirical insights can be
used. Second, houschold production theory provides a
rationale for grouping private commodities with non-marketed
goods and imposing restrictions on the interrelationships
between the goods. These restrictions are explained in
terms of preferencesS.

While the theory has generally been applied to the
consumption of market goods, it can also be applied to non-
market goods or public goods such as natural resources. An
applicaticn requires reinterpreting prior restrictions on
the preferences used tc estimate the demand for a non-market
good. These restrictions ecan then be incorporated into
household production thecry (Smith, 1990). Household
production theory helps identify potential linkages between
market goods and non-market, environmental goods (Braden &
Kolstad, 1991). As well, it may offer gqualitative insights
into empirical methods that could be attempted.

Through adaptation, household production theory can also be
used to model households in developing countries.
Agricultural households, which dominate in developing
countries, must make production decisions as well as
consumption decisions and these decisions must Dbe
integrated. Household preduction theory, by nature, merges
production and consumption theory and is therefore quite
appropriate for application in developing countries.
However, it must be recognized that there are differences
between household composition and behavior in developing
countries and those in developed countries where much of the
household production theory has been applied.

SThese restrictions are further explained in Braden & Kolstad (1991).
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The following discussion will attempt to mesh classic
household production theory and natural resource theory.
Household production theory will be discussed in terms of
its application to marketed and non-marketed natural
resource goods and exemplified through a household model.
The merging of natural resource theory and classic household
production theory into a developing country household model
will be demonstrated, as wildlife valuation is incorporated

into a Zimbabwean agricultural household model in Chapter
six.

Household production th: ury developed through the
integration of the theory of the consumer with that of the
firm. This integrated theory was then applied to
households. Through Householad Production theory,
assumptions on preferences and constraints faced by
households could be incorporated into models of household
behavior.

The household production theory approach postulates that the
household obtains utility from nonmarket commodities
(bundles of characteristics or attributes) that are produced
in the househoiX from inputs of private and public goods,
household resources and available time. This production can
be explained as a two stage optimization problem. The
production decision involves minimizing the cost of
producing the nonmarket good. The consumer decision
involves maximizing utility through choice of goods.

First consider the production problem. The household
produces an output vector, 2, consisting of many utility-
yielding, nonmarket goods or services, 2z. Vector 2 is

produced from a vector of inputs G (private goods, g1, and
public goods, g2), a vector of labor inputs, L (where 11 is
labour supplied to market and 12 is the 1labour spent in
household production), and a vector of capital inputs, K.
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This production fuac*ion is presented as:

Z2 = £(G,L,K) (1)

The objective is to minimize the short run cost, ¢ = Pg*G +
Pr*L where Pg is the vector of prices for the good vector G
and Py, is tlLe wage rate of labor, L, subject to technology

and time® constraints given Z and K. The result is the cost
function:

The solution is at the point where € is "full income". The
"full" income constraint involves time and money resources.
"Full" income is the total time, T, of each household member
valued at the appropriate wage plus net income from sources
other than labour. The cost function is positive. linear,
homogeneous and concave in Pg and Py, increasing in % and

non-increasing in K.

Now consider the consumer decision. The household has the
following utility function:

U = U(9;,92,2) (3)

The household will maximize U subject to the budget
constraint ¥ = pjg; + ppgs; (where Y is household income, P1

is the price of g; and pp, is the price of g») and also
subject to the supply of inputs, g; and gp.

The production decision appears on the production

possibility frontier (ppf). The ppf gives the largest
combinations of two non-market goods, 2z and 2y, that can be

produced with a given budget. The production decision is a

SThe treatment of time is important. If T is a vector ¢f time
endowments, then T - L = E, the leisure vector and can be implicitly
treated as part of Z (Deaton & Muellbauer, 1980)
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cost minimization problem in which the cost function defiues
the ppf. At a point on the ppf the marginal rate of
transformation, m° between the outputs is the ratio of the
marginal costs of the output of 23 to s3. These marginal
costs are termed the shadow costs or shadow prices of the

outputs. Given the ppf, the household makes its conzumer
decision in choosing the combination of the goods, 83 and

Z5, that maximizes utility, U. This point, 2° is whers the
highest indifference curve, uj, is tangent to the ppf.

The household production function approach can be used to
estimate the value of a change in a natural resource by
investigating the change in the consumpti~-n of commodities
that are substitutes or complements for tlL- natural resource

(Braden & Kolstad, 1991). The marginal willingness to pay
for a public natural resource, gz, can be calculated once

the demand function g; = g3(pPi1,Y,92) is estimated, if the
production function (equation 1) is known. Generally
though, the functional form of the household production
function is unknown. However, by making assumptions about
certain broad characteristics of the production function,
such as whether inputs are substitutes or complements or
whether an input is essential or not, then it is possible to
calculate the marginal willingness to pay for z from market
data (Maler, 1981).

Household production theory is valuable because it can be
used to bring preferences for nonmarket goods and services
into the arena of observatls market relationships. From
this model, actual behavior surves as the basis of valuation
so familiar types of data and analysis can be employed.
However, weal: somplementarity and weak substitutability must
hold for the measures to be valid and complete. A criticism
of the household produc*ion model is that the hcusehold is
seen as a homogeneous, ronogamous, nuclear unit (Fapohunda,
1988). Therefore tastes are seen to be uniform among family
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members, and these tastes are also assumed to be
historically stable so any behavioral changes are attributed

to income and price changes. The model also typically
ignores the internal distribution of goods and services and
instead pools these resources. However, in developing

countries many of the commodities consumed may be produced
within the household and income may consist of income in
kind and extended family transfers. Social scientists argue
that the homogeneous household model is insufficient because
intra-household interactions are important in sonioeconomic
processes. Gender-specific income earning, decision-making
and expenditures could influence decisions.

3.2 NON-MARKET VALUATION METHODS
3.2.1 Introduction

Non-market valuation derives a money-based valuation of
changes in gquality or gquantity of a good or service,
typically not priced in a market. The two main approaches
to this wvaluation include the Inferential or Indirect
approach and the Direct approach. The Inferential approach
encompasses Travel Cost Modelling and Hedonic Price
Modelling, while Contingent Valuation uses the Direct
approach.

Inferential methods differ from direct methods in that they
rely on observation of existing behavior, usually market
behavior (Adamowicz, 1992). The value of the non-market
amenity is inferred from market data for another good which
has an estimatable linkage and consumers make an actual
market choice (ie. decide to go on a trip or buy a house)
(Mitchell & Carson, 1989). With inferential methods, a
model is derived and tested with observable data. This
method assumes weak complimentarity therefore the
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environmental good or service has a market price associated
with it (ie. trip costs, property value, etc.). It is also
assumed that if none is consumed then there is no demand.
Because this type of valuation relates the value of the gond
to the market it measures use value however it can =~t be
used to elicit non-use values.

Contingent Valuation unlike the inferential methods does not
look at behavior. Instead, a situation is presented and
individuals are asked to value the good. In this way
individuals are placed in a hypothetical market situation.
Instead of making assumptions about behavior, as with the
inferential methods, CV incorporates the individual's
oerceptions and decision-making process into the valuation
process (Adamowicz, 1992). CV is currently the only method
available for measuring non-use values.

3.2.2 Travel Cost Modeling

Travel Cost Modeling (TCM)7 has generally been employed in
developed countries to value recreational activities. Some
applications can also value guality changes in the
environment which affect recreational activities. The
Household Production Function is the basis for TCM. Travel
expenditure to reach the recreational site is interpreted as
an estimate of the benefits from the recreational experience
(Pearce, 1993). To gather this information, a survey is
used which looks at days spent, distance travelled, and
expenses resulting from this visit. From this information,
a relationship between distance and expense is derived.

There are several variations of TCM. The Basic TCM is used
to value a recreational site by using travel costs as a
proxy for the price of visits to a particular recreational
site. People are surveyed about their travel, distance,

7This section is based on Adamowicz (1992). For further reference also
see Mitchell & Carson (1989)
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time and expenses as these can be seen to represent the
value to that person of visiting a particular site. This
value is expressed as a regression of the number of visits
to a site on the cost of travel and time to the site.
However, this model has some assumptions that may not be
correct. It is assumed that the individual determines the
number of trips to a site at the beginning of the season.
It also is site specific and ignores the influence of
substitute sites. While direct recreational benefits can be
valued, some esthetic benefits and ecosystem use can not be
examined. Another major disadvantage of the basic TCM is
that because cross-sectional data is used, temporal site
quality changes are not recognized. However, the majority
of interest in recreation requires valuation of guality
changes. As a result, a number of variants to the basic
approach have been introduced. These variants include the
Varying Parameter Model, the Hedonic TCM and the Discrete
choice or Random Choice Models.

The varying parameter model applies the basic TCM across a
number of sites and looks at attributes from the site to
provide estimates of the value of quality changes (Smith &
Desvouges, 1986). However, the underlying behavioral model
is unclear. Also, the possibility of substitution between
sites and how to define relevant sites is unclear.

The Hedonic TCM represents another approach. Individuals
are assumed to be WTP mare t¢ visit sites of higher quality.
Therefore this will be evident in higher travel costs. By
using information on site attributes and individual choices,
the implicit price of quality attributes is found based on
the change 1i.. travel cost with a change in dquality
attributes. However, the model also has theoretical and
empirical problems such as difficulty .in defining sites and
the potential for negative pricing.
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The Discrete Choice Model/Random Utility Model (RUM) is used
to value a change in site quality by analyzing recreational
site choice with respect to site attributes and travel cost
and individual characteristics. In this model, several
sites are presented tc the individual and they are assumed
to choose the site that yields the highest utility. Trip
choices are assumed to be mzfle independently over the season
and that substitution between sites may occur. This model
can be used to look at complex bkehavioural processes (such
as nested choice processes) and ¢an also be used to derive
compensating or equivalent var: ¢ 1. This model has been
applied in a number of studiesS8.

The advantages of TCM are that values are derived from
cbservations of past behavior not intentions or attitudes, a
behavioral model is provided and its accuracy can be tested
and a set of testable hypotheses are produced. However, a
disadvantage is that since the behavioural model is
specified by the researcher it may not actually reflect the
actual decision-making structure. Also the choice process
can not be fully described by travel costs and site
attributes because individuals also have spatial perceptions
that are not measurable 1like distance (Fletcher et al,
1990). Time constraint and value may play an important role
in site choice. However, the issue of the value of {ime has
yet to be determined. Finally a main limitation is that TCM
can only be applied to measure use value, however direct
commercial use and non-use values are ignored.

3.2.3 Hedonic Price Modeling

Hedonic Price Modeling (HPM)? attempts to estimate an
implicit price for environmental attributes by looking at
real markets in which these character’stics are effectively

8see Adamowicz (1992).

9For further reference see Braden & Kolstad (1991), Mitchell & Carson
(1989)
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traded (Pearce, 1993). Hedonic house or 1land pricing is
used to value environmental services through property
values. The environmental attributes of the area are
reflected in the house or land price. Therefore this method
attempts to incorporate market and non-market aspects of a
good in the market price (Adamowicz, 1992). However, this
method also assumes that property owners are aware of the
environmental variables in their area and respond. HPM has
primarily been used in evaluating air quality and noise
levels.

HPM is done by gathering cross-sectional data on housing

sales or estimates of house prices in the area. Data is
also gatherad on the factors that are likely to influence
the prices or sales. Multiple regression is then used to

estimate an implicit price.

Problems with HPM involve ©obtaining sufficient and
controlled data. Also true functional forms are unknown.
HPM also involves many assumptions that may be difficult to
meet. Prices are assumed to reflect equilibrium conditions
within the market. Simultaneous changes in substitute sites
are difficult to value. As well, buyers and sellers must
have full information on the market and non-market goods.
While expectations about changes are implicit in prices,
these can not be observed. Also, property transactions are
seen as costless. There are also assumpt’nns regarding
preferences for attributes and variatisrs in bids for
different 1levels of attributes. Nevertheless, HPM does
provide an alternative to look at the «offects of
environmental change on value.
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3.3 CONTINGENT VALUATION
3.3.1i Introduction

Proposed by Ciriacy-Wantrup in 1952 and applied by Davis in
1963, cContingent Valuation 1?(CV) has continued to develop
and play an important role in valuation of non-market goods.
The number of CV studies and body of research into CV itself
has expanded and evolved to include over 1600 citations and
in fact comprises the fastest-growing literature on nor-
market valuation. Few of these studies, however, have been
done in developing countries.

Today CV remains an important method to value non-market
goods, especially as it can be used to derive non-use as
well as use value. With increasing environmental concern,
policy makers in developed and developing countries need
value estimates of environmental goods. CV plays an
important role in estimating these values as it often is the
only means of obtaining these values. CV is still the focus
of ongoing research and debates and remains an evolving and
significant tool.

CV is a survey-based technique which is commonly employed to
derive non-market values. This method measures peoples'
preferences in hypothetical situations which create
artificial markets. Respondents are presented with a
scenario, description of the amenity to be valued, a
hypothetical payment vehicie and a question to assess their
Willingness-To-Pay (WTP) or alternatively their Willingness-
To-Accept-Compensation (WTA) for the outcome of the
scenario. The individual's response to the WTP or WTA
guestion represents the theoretical welfare measure or their
value for that amenity. CV studies implicitly assume that
people are capable of responding to questions on value

10por further reference see Adamowicz (1992).
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because they fully understand their preferences and are
familiar with the concept of value through exposure to
prices, trade, and consumption of marketed goods ie. market

exposure.

Different variants of the CV technique have been employed to
ask the WTP or WTA questions. Open-ended CV duestions
directly ask the individual to choose a value from a range
of wvalues or simply to express their own value. Other
mechanisms provide benchmarks for the individual regarding
their spending on similar goods and services.

Closed-ended CV questions differ in that the individual is
not asked to determine a value. Instead they are presented
with a value which they either accept or reject. The value
is varied across the sample of individuals. The probability
of acceptance of different bids is then used to build a
statistical model and determine the expected value of the
bid. Variants of closed-ended questions include bidding
games which lead the individual towards a maximum WTP. A
series of bids are proposed with the respondent rejecting or
accepting each bid before considering the next. Another
approach is to present several gquestions with varying
attribute levels or goods. Alternatively, the individual
may be presented with different packages of quality
attributes and payments and asked to vote on each. This
information can then be used to look at the impact of
changes. Abbreviated bidding procedure with follow-up is a
combination c¢f a bidding game followed kv an open-ended
question.

The referendum approach, a variation of CV, applies a
political market model instead of a private goods market
model. By voting in referenda the citizen makes a binding
decision about the provision of a public good (which may be
paid through tax mechanisms). The basis is that private
goods and political markets exist to coordinate the exchange
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of goods and services between agents. If both markets are
driven by identical individual demand curves for the good
then WTP and WTA should be identical. The outcome in the
private goods market is the equilibrium price where demand
intersects supply and is therefore Pareto optimal. By
voting, the majority who want the pubiic good are able to
force the minority who may not want the good to pay for it
also.

The various CV apprecaches must satisfy certain assumptions.
The individual must fully understand the current quality or
level of the goods or service being valued, the change in
the quality or quantity of the good or service, the time
element, method of payment and what the payment amount
actually represents (ie. maximum WTP). This regquires an
accurate description of the situation in the survey.

The advantage of CV is that it can be applied to a variety
of situations in which data is limited (Andersson & Bojo,
1990). This is especially important in the case of non-
market goods where there is no market value. Evidence on CV
has both supported and criticized the use of CV. However,
CV is presently the only method available to attempt to
measure non-use values such as existence, beguest and option
values.

3.3.2 Theoretical Basis

The theoretical basis behind Contingent Valuation is in
welfare economicsll. The axioms underlying welfare
economicsl2 have important implications for CV. When faced
with an initial endowment of resources, the economic agent
will trade until the highest level of utility is achieved.
The optimal point is at the point of tangency between the
utility possibility frontier and the social welfare

liMitcheli & Carson (1989).
127hese axioms are mentioned earlier.
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function. Because the social welfare function cannot be
derived, Pareto criterion is used. Therefore movements
towards the utility possibility frontier are improvements
and all points on the frontier are optimal. CV attempts to
provide information so benefits can be assessed according to
Pareto critericn.

{V is consistent with consumer sovereignty in that it allows
consume:s to be the judge of what gives them utility. The
value of a good can be defined as the most that the agent is
willing to exchange for that good, or the mcst the agent is
willing to accept to give up that good. While the value
depends on the initial endowment it also is defined in
relation to the overall economic system. CV can then be
used to determine distributional information with respect to
resources.

The choice of WTP or WTA in CV depends on which welfare
measure is desired. While theory suggests that there should
be no difference between WTP and WTA, evidence from studies
have indicated otherwise. Many studies have tried to
determine how much difference there is between these two

measures.

Knetsch along with others (Knetsch, 1990; Knetsch & Sinden,
1984; 1987) have found that WTP and WTA values are not
similar. Bishop and Heberlein (1979, 1980, 1984, 1986)
applied the CV format to situations where the respondents
actually had to buy and sell real goods using real dollars.
Their studjes also found large differences between WTP and
WTA which could not be attributed to the hypothetical nature
of CV. These studies did reveal that there was a difference
between the way respondents reacted to the different
guestions so the difference in amount was actually a
methodological artifact. WTP and WTA bids are expected to
differ with 'unique' public goods because the elasticity of
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substitution between the unique good and market goods would
be very low or zero (Hanemann, 1991).

A number of hypotheses have emerged attempting to explain
why WTA and WTP differ. However, Mitchell and Carson (1989)
conclude that a combination of factors included in these
hypotheses are involved. They suggest that it may be
possible to determine WTA with a carefully designed survey,
such as a referendum format, although it is difficult.
However, they believe that WTP is the correct measure of
valuing decreases in a good. Even in cases where WTA may be
the most appropriate measure, such as in environmental
damage, WTP is more commonly used because WTA is difficult
to elicit.

After determining the correct theoretical measure for a
sample of individuals there is the question of aggregation
of the results to obtain the total benefits of the good.
Samuelson (1954) produced a seminal article on public good
which determined that the correct method was to sum the
individual demand curves vertically rather than horizontally
as with private goods. Randall et al (1974) were the first
to use an expanded framework of Samuelson's work, to form
the basis for most subsequent CV studies.

Another issue of aggregation involves aggregation of
subcomponents of a Dbenefit. Studies show that
independently measured compenents can not be aggregated in
most situations without overcounting (Hoehn, 1983; Randall,
Hoehn & Tolley, 1981). Also, the sequence in which the
subcomponents are presented to the respeondent will influence
the value they give.

Although CV is widely used it does have its liabilities.
Quality of this approach may be affected by hypothetical,
strategic, information, starting point and vehicle biases
(Cummings et al, 1986; Mitchell & Carson, 1989). The main
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skepticism of the CV method is its hypothetical nature. The
individual does not actually have to pay the amount they
state therefore there is no real check on if this is the
value they truly would pay. The individual's payment may
depend on if they take the valuation exercise seriously or
if the individual feels the response will be influential
(Randall, 1987). While traditional economic theory predicts
that these values should not deviate, empirical evidence has
consistently revealed three to ten fold differences. The
landmark study by Bishop and Heberlein (1979) compared WTP
from CV studies with actual cash outlays. This study found
that the sources of bias mentioned above, particuiarly
hypothetical bias do have significant impacts on CV values.
However, other studies found little significant difference
suggesting that the CV values represent true values. Kealy
et al (1988) and Dickie et al (1987) found that differences
in expenditures between hypothetical and actual markets do
exist. These studies used CV to find use value for market
goods that the respondent was well acquainted with
purchasing. Bishop and Heberlein (1979) suggested that if
properly structured there is no significant difference
between the hypothetical value and the value the individuals
would actually would pay. Smith {1992) stresses that the
good to be valued must be framed to reflect how people
perceive the good including substitutes or complements and
how people understand the effect of a change in the good on
their consumption bundle.

Another concern is that the individual may see the survey as
an opportunity to behave strategically through their
responses. Strategic bias occurs when respondents feel they
can influence an investment or policy decision through their
answer. They may overstate of understate their true WTP or
WTA estimates. However, evidence from highly structured
experiments in developed countries fails to support the
hypothesis that respondents will behave strategically.
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(Arrow, 1986; Bohm, 1972; Mitchell & Carson, 1989; Scherr &
Babb, 1975; and Smith, 1977).

Another form of strategic behavior involves the "free rider"
issue if the good is a public good (Pearce & Turner, 1990).
In the case of a project the individual may not be WTP
because they feel government should pay for the project or
that others would pay anyway. However, the limited research
does suggest that this is not common (Cummings et al, 198§;
Mitchell and Carson, 1989).

Information bias can also occur since knowledge plays a
major role in influencing people's attitudes and behavior.
Therefore information about the cood or service in question
may influence the value an individual places on it. Randall
and Stoll (1983) found thcet small increments in information

produced large shifts in existence value. They concluded
that existence value is quite volatile when new information
is provided. Further studies have also considered the

effects of information (Kopp, 1992; Rondeau, Rollins &
Martin, 1993). The positive influence of information on WTP
is also supported in other empirical studies (Bergstrom,
Stoll & Randall, 1990; Hoevenagel and van der Linden, 1993;
Samples, Dixon & Gowen, 1986; and Whitehead & Blomgquist,
1991). Although research by Boyle (1989) found that small
increments in information may have no impact on valuation of
a good. Mitchell and Carson {1989) acknowledge that
knowledge and information about the good or service being
valued is an important component of CV.

The bidding game format may also introduce starting point
bias. The respondent is presented with an initial bid
followed by other bids and may then also be asked to state
their own value. However, the respondent may be unsure and
therefore take the initial bid as a clue to the 'correct'
bid which would affect their stated WTP. The design of the
survey therefore plays an important role in the accuracy of
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the response. The way the interview is conducted or
sequence of the guestions may influence response (Mitchell &
Carson, 1989). Also, the structure of the questions may
imply value cues through starting points, anchors on values,
and ranges. By introducing a starting point there is the
possibility of influencing the individual by suggesting a
range or causing them to accept an early bid in order to
keep the bidding game short (Pearce & Turner, 1990). The
vehicle or choice of payment may also influence response as
individual may be sensitive to certain vehicles such as
taxes or higher prices (Pearce & Turner, 1990).

Finally there is the issue of embedding brought to attention
by Kahneman & Knetsch (1992). Embedding results when values
are dependent on whether the amenity is evaluated
individually or as part of a more inclusive category.
Embedding occurs when the value of a subset of goods does
not differ from the value of the entire set. Therefore, it
is important to be aware of the range of commc”ities which
respondents may consider related to the amen:ty being
valued.

There is the question of the wvalidity of verification
methods. Verification studies usually only compare two
different groups - consumers and the survey group. Also,
these studies do not test the accuracy of CV when applied to
non-use or non-market values. However, determining these
values represents the most important application of CV. An
approach suggested by Adamowicz (1988) to test non-market
values against market values is to examine the validity of
the CV value in terms of the entire bundle of goods that a
consumer would purchase under the related utility function
ie. Is the WTP for a certain resource rational in terms of
income?

The task is to determine if the value derived from CV
analysis is appropriate in an economic context and is a
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reasonable estimation. This is particularly important when
these values play a role in decision-making. Perhaps, this
question of accuracy can not be resolved in a general
context but must be considered with every individual
application using the appropriate evidence from past
studies. The Arrow-Solow panel established by the US
National Oceanic and Atmospheric Administration to pass
judgement on CV for use in 1litigation found that CV was
reliable and produced relevant values when used
appropriately and with caretully designed surveys (Arrow et
al, 1993). Bishop & Heberlein (1973) suggest that while CV
is inaccurate even under the best circumstances, it still is
useful in producing policy-relevant values if properly
applied in suitable situationsi3.

While evidence supports use of CV, it is still controversial
and several studies found in Cambridge Economics Inc. (1992)
discredit this approach. Peterson and Peterson (1993)
question the validity of these nonmarket valuation attempts.
Kelman (1990) also suggests several reasons to oppose
efforts to value nonmarket benefits and costs. He feels
that pricelessness itself signifies value and to impute a
price lessens this value. Kahneman & Knetsch (1992) even
suggest that the value achieved by CV does not represent the
value of the amenity for a public good but also incorporates
the amount people are WTP to achieve moral satisfaction.

3.3.3 Applications in Developing Countries

While contingent Valuation has been extensively applied and
tested in developed countries, its application in developing
countries has been very limited. Markets and knowledge of
values may not be as easily defined in a developing country.
Differences in economic structure and individuals' concepts

13yhile cv has been successfully defended and used in North America and
increasingly in Europe, it is still not accepted everywhere such as in
Australia.
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of values may significantly differ from those in developed
questions. These differences may render these techniques
invalid. However, the few studies that have been done have
had promising results and suggest that CV can be applied in
a developing country. '

CV has been applied in develcoping countries to problems of
financing education (Thobani, 1983; Tan, Lee & Mingat, 1984;
Jiminez, 1987), as well as to health (Jiminez, 1987;
Birdsall, 1987), the water sector (Boadu, 1992; Briscoe et
al, 1990; Hsu & Li, 1990; Whittington, 1990; Whittington et
al, 1887, 1990 a, b, 1991, 1992; The World Bank Water Demand
Research Team, 1993), sanitation services (Whittington et
al, 1993) and national parks (Abala, 1987; Shyamsundar &
Kramer, 1993). Further studies have alsc supported the
application of Ccv (Altaf et al, 1993; Bohn et al, 1993;
Campbell et al, 1991; Singh et al, 1993). Whittington et al
have tested the applicability and accuracy of CV methods in
several of their studies. These studies found that CV was
practical and feasible.

Factors that may affect application include accuracy of the
household information that can be obtained, and survey
design consideraticns such as questionnaire format and
relevant terms of payment. As well, there is the
possibility of strategic, starting point and hypothetical
bias. Therefore, CV needs to be analyzed in terms of the
cultural and economic situation being studied.

Household information, such as income and expenditure vt
even ages, may not be as easy to obtain in a developing
country as in developed countries. 1In developed countries
people are often required to supply personal and business
information through applications, tax forms and regular
census questionnaires. Therefore people keep detailed
records of personal and business information. This
information does not necessarily have the same importance in
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developing countries. Inferences may need to be made or
altarnative measures may have to be substituted. In fact
the researcher may have to become creative in order to
derive the information necessary.

Accuxrate information on household income may be hard to
deterwiiie due to a lack of records. In fact, Whittington et
al (19?7} felt that questions about income may even cause
antagor...sn. In order to derive a measure of income they
developed an ordinal measure of the value of household
assets. This value was based on a series of observations
about construction of the house, and household possessions.
This value was supplemented with two other income
indicators, remittances and the occupation of principal
members of the household to derive their income value. 1In
another study by Whittington et al (1992) in a different
country they also faced difficulties obtaining income
information. Instead they again opted for indirect
measures. Where farmers were unable to recall agricultural
income, Boadu (1992) calculated the farm income based on
acreage and crop budgets from the Ministry of Agriculture
for that region. 1In a study of water supplies in Brazil,
Briscoe et al (1990) used the number of domestic electrical
appliances that the household owned as the best measure of
accunulated assets.

Collecting accurate and detailed expenditure accounts may
also be difficult. These often require long study periods
and close monitoring. However, they have been successfully
conducted in developing countries.

While age seems like an easy factor to establish, it may
actually prove to be difficult, particularly in the case of
adults. Age may not be well recorded. However da Corta &
Venkateshwarlu (1993) found in their study in India that the
timing of an event in the family history (such as births or
marriage) could be determined by relating it to a major
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event. Therefore they compiled a chronology of local events
that could be used as reference points.

As well as considerations involving collection of
information, the actual design of the survey is also
important. The first issue is whether the purpose of the
survey is to establish WTP or WTA. Boadu (1992, p.458)
points out that ‘'a blanket application of CV without
consideration of equity and the ability of households to pay
may defeat the purpose and usefulness of the method!'. WTP
and WTA could be differ. 't based on income therefore the
research needs to think about how to ask the question. The
studies that have been conducted in developing countries
seem to have all generally employed WTP questionsl4.
However, the reasons for this choice were not stated. It is
suspected that WTP was considered easiest to elicit.
Shyamsundar & Kramer (1993) chose a WTA format for their
developing country study. Property rights issues and their
pre-testing suggested that WTP . ight elicit meaningless

responses. People in their stu.y perceived traditional
rights therefore asking WIP was u~suitablel5. WTP and WTZ
bids were not expected to diff¢:® because they did not

believe that the elasticity of ¢ ‘bstitution between the
goods in question would be zero.

Once the type of question is clarified, various approaches
can be used. Questions car be open-ended, closed-ended
bidding or a combination of both bidding and open-ended
questions. These questions can then be delivered through a
survey or interview, or PRA or RRA methods can be employed.
Swallow and Woudyalew (1994) used the open-ended technique
in their study and found that they did not encounter
problems of non-response as might be expected. While the

141hese studies are listed at the beginning of this section.

15Mitchell and Carson (1989) acknowledge that perceived rights may be
more important than actual rights.
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open-ended technique may generate lower responses than the
closed-ended techniqu+s, they also avoid the starting point
biases associated with the closed-ended techniques. Based
on their pretest of different formats, Whittington et al
(1990) felt that the bidding game format worked best because
people were most comfortable with this format. They
suggested that this may be because bidding games are similar
to the type of bargaining that occurs in the local markets
in Haiti where they conducted their study. The dichotomous
choice method was also considered appropriate by Shyamsundar
& Kramer (1993). Boadu (1992) also felt that iterative
bidding was suitable for his study because this approach was
relevant to the way business was conducted in the 1local
market in Ghana. Whittington et al (1990) employed the
abbreviated procedure with follow-up. However, Whittington
et al (1993) later found that the abbreviated procedure with
follow-up did introduce starting point bias. If the
respondent had answa2red yes tc the offered bid in the
bidding game section, they were not 1likely to suggest an
open-ended bid above the offered bidding price. Therefore,
the open—-ended question did not provide any additional
information. Conversely, if the respondent had answered no
to the offered bid, the open-ended question elicited a wide
range of answers below the offered bid. As a result any
open-ended WTP bids are likely to be biased downward. With
bidding games there is the question of the relevant range of
values to be considered. Particularly when dealing with the
possibility of starting point bias. This requires some
judgement on the behalf of the researcher.

The terms of payment must also be considered so that CV
estimates are relevant to the economy being considered.
Generally, WTP is measured in terms of dollar value which is
the accepted measure of value in developed countries.
However, this may not be most appropriate in a less
developed economy. Bojo (1991) suggested that for
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subsistence economies it may be more appropriate to use a
measure such as willingness to donate labour. If people do
not have much disposable income then they may not be able to
afford to pay cash. However, goods, such as maize may be a
more suitable form of payment. Shyamsundar & Kramer (1993)
used rice as the numeraire in their survey due to the
subsistence nature of the economy they were studying. Rice
is the main crop in the region therefore its value was well
established. Another type of payment may be donation of
building materials or other inputs. These would represent
some sacrifice and therefore suggest a value.

Other reasons to consider non-monetary contribution are that
some individuals may not be able to afford monetary
contributions and would therefore be excluded although they
might support the project. Individuals might also be
reluctant to contribute money because they expect government
or non-governmental organizations to finance provision of
the goods (The World Bank Water Demand Research Team, 1993;
Swallow & Woudyalew, 1994). This sense of entitlement to
free government service may therefore influence CV responses
and prevent elicitation of the "“true" economic value (the
World Band Water Demand Research Team, 1993).

Swallow & Woudyalew (1994) conducted a WTP survey which
allowed respondents to volunteer money and/or labour. They
wanted to evaluate the factors affecting individuals®
tradeoffs between contributions of money or labour as well
as avoiding the above two problems. They found that there
was not any significant statistical relationship between the
monetary and the labour contributions even though people had
to make tradeoffs between the two. This was confirmed by
the results of those who contributed either money or 1labour
indicating substitution, and those contributing both money
and labour indicating complementarity. In general, their
results indicate that more people were willing to contribute
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labour than money. They felt that this was due to the many
cash demands on their 1limited income. However, those
earning off~-farm income were also reluctant which suggests a
bias towards contributing money to local public goods.

Another factor related to method of payment is the payment
pericd. In Boadu's (1992) water study, he used WTP/month
because this was how water billing was conducted. However,
he suggested that since the farmers do not earn monthly
incone then the answers may have been affected by the timing
of the survey ie. WTP bids may have been higher after the
harvest period. Another variation is whether payment should
be in terms of regular payments over time or a one-time
payment.

There has been considerable research in developed countries
concerning the effect of bias on the validity of CV results.
Research on bias in developing countries though has been
limited to a few studies. The results, however, also seem

to suggest th-* bhiases are not significant. A lack of
testing for ... 2 biases in developing countries, 1led
Whittington et 27 °1990) to approach the issue of bias in
their rese:¢. '« :213ign. They tested for the existence and

magnitude of hypothetical, strategic and starting point.

Hypothetical bias can result if the respondent does not
understand or correctly perceive the goods or market being
valued. Whittington et al (21990) felt that in the case of
public projects in developing countries this should not be a
problem. However in terms of information, Hsu and Li (1990)
did find that new information did increase some WTP bids.
Swallow & Woudyalew (1994) also found that information about
the proposed project did influence bids.

Hypothetical bias can also arise if respondents do not take
the CV dquestions seriously especially if they do not
anticipate actually having to pay the amount they state.
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This was considered to be gquite possible in developing
countries. Hsu & Li (1990) found that non-response may
result if individuals do not feel that they should have to
pay for the project or that the project could not be carried
out effectively. While Whittington et al (1990) could not
test whether respondents would actually pay the amount they
stated, they did feel that the answers were reasonable and
that the respondents did take the interview quite seriously.
Therefore they did not feel that hypothetical bias was
occurring. Another study by Whittington et al (1993) also
concluded that hypothetical bias was not relevant.

While evidence from developed countries discarded strategic
bias, developing country evidence from Whittington et al
(1990) was not entirely conclusive. However, it did suggest
that strategic bias was not a problem. A further study in
1997 also supported this conclusion.

Whittington et al (1990) also tested for starting point
bias. However they did not find that bids varied
systematically with different starting points. They
concluded that starting point bias was not a problem.
However, their study in 1993 did find that peoples' WTP bids
with the open-ended question were influenced by the starting
point in the bidding game section. The respondents would
not raise their open-ended WTP above the closed bid
suggested. However, they found that when the respondents
had a clearer idea of the goods being valued starting point
bias was again not a problem.

Income can also introduce bias. an estimate of total
benefits may be biased downward due to an individual's
severe income constraints (Swallow & Woudyalew, 1994). Bojo
(1993) suggests that the relationship between WTP and wealth
needs investigation. A weighting system could ke developed
to prevent the WIP of wealthier sectors from dominating the
analysis. This 1income bias may actually 1limit the
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suitability of CV because WTP may be low or even zero yet
the WTP may not accurately reflect the actual value to the
person.

Gender ay also cause bias. If women do not have access to
the household's cash resources they may be unwilling to
commit a WI'P bid (The World Bank Water Demand Research Team,
1993). Gender of the household head may also be a factor.
It is expected that female-headed househclds would be likely
to have less income as well as labocur to contribute (Swallow
& Woudyalew, 1994). Siandwazi {(1989) also found evidence
that female-~headed households were often the poorest
households and the most vulnerable to nutritional stress
although they were also still often capable of meeting the
family's nutritional requirements.

Ancther issue with administering the study is whether the
respondents should be given time to think before responding.
Respondents may need time to take account of their budget
constraints. Such considerations may be important,
particularly in subsistence households where allocation of
income may be crucial. Whittington et al (1992) tested the
effects of allowing some respondents one day before
responding, while others were asked to reply immediately.
They found that bids were lower when respoundents were given
time to think. These results are contrary to Hoehn &
Randall's (1987) analysis of CV estimates of Hdicksian
surplus. Increased time is assumed to reduce the importance
of uncertainty. Hicksian WTP measures for risk-adverse
people should be less with uncertainty theretfore bids should
not be lower with increased time and therefore decreased
uncertainty. The lower bids however may be the result of
strategic bias that could occur. Respondents may discuss
their bid with family members and neighbours and decide to
collude to influence the actual bid. Time may also ailow
the respondent time to strategize individually especially if
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they perceive an opportuni-y to "free-ride". However,
Whittington et al (1992) did explore the issue of strategic
behavior and found it unlikely that this was the cause of
the lower bids. However, a later study (Whittington et al,
'1993) did not find evidence that time to think affected
bids.

Due to circumstances, there may often be a crowd present
during an interview such as in a crowded area or even at the
household. Whittington et al (1993) tested whether the
presence of others during an interview influenced responses.
They did not find any significant effect of people

listening.

It. might be expected that lack of education could also
influence the u .2fulness of CV in developing countries.
According to Hoehn & Randall (1987), frequency of incomplete
responses and increased strategic behaviour would limit the
usefulness of CV. While the differences between education
level and demographic characteristics is substantial between
people in developed countries and those in developing
countries, studies in developing countries with illiterate
people Fave been successful.

While studies in developing countries are 1limited, the
studies that have been done all seem to suggest that CV has
a definite role in measuring WTP in developing countries in
‘addition to its well-established use in developed countries.
The wvarious studies conducted in various developing
countries such as Ghana. Nigeria and Southern Haiti explored
different aspects such as applicability in areas where
respondents had limited education and income. They also
tested various methodological issues. Positive results
strongly support the use of this method in eliciting WTP in
developing countries.
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3.3.4 Hypothetical variables Influencing CV Values

Several variables may influence a household's WTP value.
However, these variables will vary between developed and
developing couiitries. They may also vary between different
developing countries. However, some of the variables found
in other developing country CV studies will be discussed.
Variables that may be relevant in this study include income,
household size, education, information and perceptions. A
positive relationship between income and WTP is generally
expected. Several studies done on household demand for
water (Whittington et al, 1987, 1991, 1993; Boadu, 1992) and
a study on a National park (Abala, 1987) found household
income to be significant. However, Hsu & Li (1990) found
that income did not affect WTP for water. Gunatilake,
Senaratne, & Abeygunawardena (1993) found that as incomes
rise, the importance of foraging for non-timber forest
products declines. If the importance in terms of use value
declines with income then WTP may alsc decrease.

Related to income is employment of househos ! merd:cs.
Households with members employed off-farm may have greater

cash incomne and be willing to pay more money. They may
however be less willing to contribute labour, as found by
Swallow & Woudyalew (1994). Therefore their WTP in cash

terms would be affected but not their overall willingness to
contribute.

Household size was suggested by Swallow & Woudyalew (1994)
as another factor influencing WTP. Laxrger households would
have greater demaads on income and may be less able to
contribute money, although they may be able to contribute
labour. However, surprisingly, household size has been
found to be insigrificant 1in some studies (Swallow &
Woudyalew, 1994; The World Bank Water Demand Research Team,
1993).
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Edvcation may also be a variable. Education piays a role in
increasing outside exposure and awareness. Swallow &
Woudyalew (1994) hypothesized that households with more
education might be better able to process information they
were given regards the resource. However, their results
found education to be highly insignificant. Other studies,
though, found education to be positively related to WTP
(Whittington et al, 1992; Abala, 1987; The World Bank Water
Demand Team, 1993).

Information and perceptions may influence WTP responses.
Hsu & Li (1990) found that attitudes towards environmental
protection did affect WTP for improved environmental
quality. They found that perceptions and knowledge about
environmental damage had a positive effect on the WTP.
SGallow & Woudyalew (1994) also found that information about
their proposed project influenced willingness to contribute.

Other variables are also possible. These may be cultural,
social or environmental variables. However these would be
more specific to the resource being valued and the specific
country. Further discussion of variables, rnore specific to
Zimbabwe, occurs in Chapter 6.

3.4 SUMMARY

In developed countries, the various valuation approaches
have been applied in a number of studies. However, their
application has been more limited in developing countries.
Cultural and economic differences between developed and
developing countries prevent valuation approaches from being
transferred from developed to developing countries without
careful consideration. This theoretical background forms
the basis for further consideration in the following
chapters.
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4.0 METHODOLOGY

4.1 INTRODUCTION

Primary data was collected through field research in several
villages in communal and resettlement areas. This
descriptive and quantitative data was wused to develop
background on wildlife use and to consider valuation
methods. Unstructured interviews and observations were used
to provide a Rapid Rural Appraisal. Due to time constraints
and unfamiliarity with a foreign culture, Rapid Rural
Appraisal was seen as the most realistic approach. This
approach allowed some probing into factors governing
behaviour in order to determine potential causal
relationships to be explored in a quantitative study.

The field researclr. [ :v.:' *:;;ated several questions and issues
about wildlife use. This was important in order to
determine the significance of small wildlife and the factors
that affect its use. The interviews included questions
about collection methods, frequency and quantity of
collection, and marketing of wildlife by the household.
Also, attitudes and perception were considered. Some
tentative attempts were made to test application of
Contingent Valuation. Willingness To Pay questions were

asked in order %o see the manner in wkich people might
respond. These questiors were asaed to determine if these
might be possible in valuation studies. At a community
level, enquiries were made about the political dacision-
making framework within the village in order to determine
the applicability of a voting approach.

The research followed a mainly descriptive approach,
although gquantitative data were also collected where
available from primary and secondary sources. Quantitative
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data can be analyzed with various staf:istical techniques to
provide the researcher with evidence to support hypotheses
or to derive amounts and values. However, descriptive data
also have merit and their value is not just restricted to
cases where gquantitative data is unavailable (da Corta &
Venkateshwariu, 1993). Quantitative data alone may not be
sufficient to capture changes. Descriptive data however can
be used to capture the dynamic social and economic
processes. Therefore, descriptive data may be necessary for
interpretation of quantitative data (Tefft et al, 1990).

Due to the variation across households, descriptive data can
sometimes provide a better picture of how households make
resource allocation decisions. This explanatory data
provides a more comnlete picture which is important,
particularly when researching issues which have had little
previous research. 1In these instances, a descriptive model
must be constructed before quantitative analysis is
effective. Forming a descriptive model is the rationale
behind this study. The study does not claim statistical
accuracy in its quantitative data. It only aims to use the
quantitative data to be indicative. This quantitative data
combined with descriptive data is used to build a
descriptive model as a basis for future statistical studies.

4.2 STUDY AREAS

The two field studies included several villages 1located
throughout the two r«in research areas. The initial main
research was conducted in Chinamura area within Goromonzi
district with the second study located in Nyanga district
(Map 4.1). In addition, other communities were alsc visited
where some interviews were conducted. However these visits
constituted more of a rural tourism approach with
opportunistic interviews.
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The purpose of selecting two main sites involving several
villages was to broaden the focus. Two sites also allowed
some scope for comparative work. Because no site is typical
or representative it was felt that visiting different areas
would contextualize the fieldwork and help to develop an
understanding, however superficial, of processes in
different areas. While the second study served to broaden
the focus of the research, it also gave a fresh perspective
on the economic and social processes. Also, since the
second study was conducted some timz after the first study
it allowed some aspects to be covered that were uncovered
during the first study and subsequent literature review.
Some opportunistic intorviews also occurred in the Wedza and
Mutoke districts and su»plemented the main research.

4.2.1 Chinamura sStudy A:xsa

The first study was based in the Chinamura Tribal Trust
Land, located about 30 km northeast of Harare, near
Domboshawa town. This communal area is within the Goromonzi
district in the province Mashonaland East. The Chinamura
area was selected due to its close proximity to Harare which
enabled easy access for this initial field study. This site
also satisfied the desire for a site located near a city or
major business centre in order to consider the influence of
markets on uses and values of the small wildlife resources.

A total of six villages were visited in three of Chinamura's
five wards. These included Chipatiko, Tagarira and Murape
in Murape ward; Chidarikire and Bapatu in Mawanga ward; and
Munyawira in Munyawira ward. Interviews were conducted
during day field visits carried out intermittently over a
week period in &ach area. A total of 38 households were
interviewad.

Goromonzi district, covering an area of 2 519 km’> has a
total population of 147 126 persons, comprised of 32 047



households at a density of 59 person/km2 (CSO, 1992). The
average household size for the district was 4.6 persons.
The populations for Murape, Mawanga and Munywira, the three
wards studied within the district, were 2 249, 9 308 and 7

103 persons respectively with household sizes of 5.0, 5.3
and 5.1 persons.

At an elevation of 1 550 m, this area is located in the
Northern Highveld (Anderson et al, 1993). Luae  climax
vegetation of Brachystegia spp., is located on well drained
upland sites on granitic %errain. While savanna woodland
forms the most important vegetation type in this area there
is also vlei grassland. The area 1is characterized by
granitic rock outcrops of the bornhardt and castle kopje

types separated by gently sloping pediment slopes with few
to common vleis.

The three wards are 1located within natural region IIa.
While rainfall occurs only in the summer, it is reliable and
moderately high at 880 mm annually. This makes the area
suitable for intensive farming of rainfed crops, such as
maize, tobacco and cotton as well as for beef production.
However, classified as 1land capability class III it is
subject to severe limitations and risk of damage and there
has been some evidence of slight to moderate sheet erosion.
Therefore it is suitable for «cropping only with the
application of intensive protective measures and/or special
practices.

Soils are we.l drained with moderately shallow to deep
coarse-grained sands tc sandy 1loams over Yyellowish-red
coarse-grained sandy clay loams. The soil in this area is
low in nutrients. Murape and Maw:.ige wards have loamy soil
which is very poor. In Munywira, zo0il is sandy loam which
is slightly better. The soil is best suited for flue-cured
tobacco because nutrient content of the soil can be easily

78



controlled. However, the main crop grown by the communal
area farmers is maize. In 1987/88 the area was 19%
cultivated with 90% of cultivation in maize. Other crops
grown include groundnuts, sunflower, tomatoes, English giant
rape, cabbage, onions, pumpkins, carrots, sugarloaf, peas
and beans. In Murape, fewer vegetables are grown because
many people work in Harare and are 1less agriculturally
inclined (Agritex officer, pers. comm.). In Munywira some
cotton is grown and some people (less than 1%) grow burley
tobacco in pockets of red soil.

The village arrangements in these areas varies. Near the
main road and business centres, villages are arranged with
households lining both sides of lanes perpendicular to the
main road such as in Murape ward. However, farther away
from the main highway, as in Mawanga and Munywira wards, the
villages become more spread out and less ordered. Average
land holdings in the study area are about 0.32 ha/person or
about 1.5 ha/household.

4.2.2 Nyanga Study Area

The second research area was located in Nyanga district.
Nyanga district 1lies in the Eastern Highlands, east of
Harare, in Manicaland province. The total population of
Nyanga is 128 467 persons in an area of 5 897 km? resulting
in a population density of 22 persons/km2 (CSO, 1992).

With the assistunce of the District Administrator, two wards
were selected ocut of the thirty seven wards and a third was
added later. Five villages in the three wards were visited.
These included Nyzabunbe, Nhyari and  Gukutu, three
resettlement willages in Ward 27-Sanyatwe; Nhonhegapundi
village in the cm»mmunal area of Ward Zz2-Gonde; and Nyhokwe,
a resettlement village located in Ward 36-Ruchera. Eighteen
interviews were cordiucted in these villages over a period of
three days.
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Gonde ward is located in the scuth of Nyanga district. It
has a t<tal population of 4 104 snd 1 033 households with an
average Qhnusehold size of 4.0 persons. Gonde is located
adjacent to Nyanga town. Villages are quite structured with
households 1linin] the main road off ¢the highway. It is
located within naturai region IIb which is an intensive
farming region suitable for rainfed crops. The soil is
sandy. This area receives 850 - 1 000 mm rainfall although
some dry spells during the rainy season or a shorter rainy
season may occur, affecting crop yields in some years.

Crops grown in the area include maize, groundnuts, beans and
sunflowers.

Sanyatwe resettlement area was established in 198¢., It has
a population of 1 977 within 381 households of an average
size of 5.2 persons. Villages ranged from households lining
the main road to more remote villages with difficultf vehicle

access. Sanyatwe is in natural region I, which is a high
potential area suitable for specialized crops such as
coffee, fruits, maize, etc. This area has high rainfall,

greater than 1000 mm and normally receives some
precipitation throughout the year. Soil is deep. Crops
grown in this area include maize, sunflower and some
potatoes. While fruit production is more suitable than
field crops these are only grown on commercial farms.

Ruchera resettlement area was resettled in 1983. This
resettlement contains 2 345 people, and 412 households of
5.6 persons each. This ward was relatively far from the
main highway. Households were located fairly far apart and
appeared to have gquite large holdings surrounding them.
This area is also located in natural region IIb and is
therefore suitable for rainfed crops although some dry
spells and shorter rainy periods may occur.
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4.3 SAMPLING

Various villages were purposively selected within the two
areas in order to represent a variety of physical and socio-
economic environments. Varying access to resources as well
as population densities, wealth and access to markets were
considered to be factors that might influence wildlife use
and values. The household was selected as the basic
sampling unit therefore this survey can be considered a
household survey. The questions on wildlife uses were in
terms of the entire household. However with respect to
questions on perspectives and WTP, the answer was specific
to the individual interviewed and did not necessarily
represent the views of the entire household.

The household is the most appropriate sampling unit because
in rural areas in developing countries the household is the
most common unit of production and consumption (Devereux &
Hoddinott, 1993; Casley & Lury, 1987). The majority of the
population in these areas depend on agriculture and consume
or sell agricultural commedities that they have produced as
an operating unit. Other products may also be collect.d or
produced by the household for consumption or sale. However,
increasing urbanization and the occurrence of household
members working and 1living elsewhere in order to
substantiate household income has caused the household unit
to lose its coherence and become more difficult to define.

While there is some discrepancy in defining the household
unit certain common factors are apparent throughout most
definitions. During the interview the household members
were asked to indicate their household members. The
following definition was derived based on how the
respondents classified their households, field observation,
as well as drawing from other definitions (Devereux &
Hoddinott, 1993; Campbell et al, 1989; Casley & Lury, 1987).
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The household is defined as including those members, usually
bound by ties of kinship who 1live togethe.: on the same
homestead, share a common food source and are answerable to
the same household head. However, it is recognized that
within the holding there may be several distinct households,
which are related by kin but which function individually.
This definition includes absent household heads who may be
working and resident elsewhere but contribute income tc the
household which is considered their permanent place of
residence. Also, workers may be included if 1living and
working with the family. However, this classification does
not include other family members who permanently 1live
elsewhere even if they do contribute remittances to the
household.

The purposive selection of households to interview within
the sample villages was intended to include as many
different socio-economic and physical conditions as

possible. Within each village area, scattered households
were selected which portrayec - * apparent levels of
wealth based on superficial e 1ssets, were lecated
in different proximities trc "res Or were remote,
and which were located vironments. These
factors were considerc yes between these
factors and wildlife value could be
considered.

Choice of households was u. -.rluenced by the presence of
household members. Generally, any of the adult houcehold

members who were present were invited to respond, although
input from children was also accepted. Also, in some cases
m:ltiple households were interviewed concurrently. This
occurred in instances where a few villagers were gathered
together or if a visitor arrived near the start of the
interview. While this allowed multiple interviews in one
sitting, it resulted in a long interview period for those



involved because they had to wait for the responses of the
others. The multiple interviews conducted at one household
also did not allow for observation of the holdings of the
visiting respondents.

For the purpose of this study, a holding will be narrowly
defined as the 1living structures, other buildings and
structures such as animal pens and enclosures, possessions
in the yard such as vehicles or trailers, and the land
surrounding the household or located nearby that is the
property of the household. This does not include communal
land. Very limited information was gathered with respect
to holdings. This information was gained through
observations by the researcher and did not involve
questioning the respondent. This information was only
intended to serve as a rough indicator of wealth.

Accurate information on wealth and income is difficult and
time-consuming to obtain therefore indirect measures were
used. Whittington et al (1990a) and Campbell et al (1989)
also used this approach. The observations used in this
study -included the number of buildings and descriptions
about their construction such as shape and size (round or
rectangle, one or multiple rcoms), building materials
(brick, block, concrete, mud, stick), roofing material
(asbestos, tin, thatch), concrete foundations and any extra
features such as windows with glass, stone work or paint.

Observations also included other structures in the yard such
as the presence of toilet structures, animal pens and
storage buildings, and their construction and building
materials (stick, wire, concrete). Vehicles, trailers and
other possessions such as furniture and radios were also
used as indicators of wealth. However, these observations
only included what was apparent to the interviewer during
the interview and there was no exploration or stock taking
involved.
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4.4 INTERVIEW DESIGN

The collection of gquantitative and descriptive data
consisted of unstructured interviewsl. Subsequent to the
interviews, further quantitative and descriptive data was
also derived through observation of the physical and socio-
economic environment. The intent of these interviews and
observations was to give insight into actions, behavior and
motivation that may influence wildlife utilization. The
idea of doing a site-specific case study was rejected in
favor of a broader ‘cases' study. This latter approach was

considered more valuable to the researcher's interests.

In-#nth structured interviews were not considered as these
wouid be difficult to do successfully due to time
limitations and unfamiliarity with the culture. Another
approach inveolves recording data from a distance without
participating in the action. This approach would have been
useful to supplement the interviews, however was not

feasible due to lack of time.

Participatory Rural Appraisal (PRA) was another method which
was not employed. PRA involves communication with a
community through various appropriate mediums to establish
information about the community?2. Swallow & Woudyalew
(1994) suggest that CV can be useful when incorporated into
a PRA approach. Campbell et al (1994) have employed PRA in
Zimbabwe and conducted a workshop on the success of PRA
techniques. They felt that PRA was useful in providing a
descriptive framework and resocurce inventory that set the
stage for the valuation ‘work. PRA could also be used to
define Xkey issues which could then be tackled with

lror reference to unstructured interview techniques see Devereux &
Hoddinott (1993) or Whyte (1977).

2The term PRA actually refers to empowering people by getting their
input and feedback therefore when this method is used just to extract
information it should not be termed PRA.
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conventional data collection and economic techniques. They
suggested that PRA haa potential to be used to collect
economic data. PRA exercises, such as ranking, may even
offer alternative ways of exploring non-market values.
While this technique has concsiderable merit, it is more
useful in trying to gain a community level perspective but
does not give a very detailed household level perspective.
However because this study focuses on household use and
values, select household interviews were seen as the most
suitable way of identifying the relevant variables and
analytical tools.

The unstructured approach was rconcidered most appropriate,
particularly as the purpose of the interview was not just to
collect detailed quantitative data on the amounts of
wildlife collected but to obtain descriptive data cn the
actual uses and methods of collection of wildlife as well as
social factors influencing wildlife use and values. The
unstructured approach is useful in revealing background
information and can be used to build a descriptive profile
of a household. While unstructured interviews may be marked
by their unrepresentativeness, the purpose of the study was
not to determine statistical aggregates (Devereux &
Hoddinott, 1993).

A variety of respondents was consulted to obtain a cross-
section of household observations. With the unstructured
approach, all respondents are not considered equal (Whyte,
1977). Therefore, the choice of interview questions can be
altered depending on how informed the r=spondent is and the
relevance of certain questions to their situation. It was
also felt that by following an unstructured approach the
interview would be less formal and more informative. This
approach was also seen as less intimidating while still
providing the desired information.
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A semi-formal approach is used with unstructured interviewvs.
While a formal questionnaire is not used, nevertheless a
design 1= followed. This requires familiarity with the
topic of the interview and a standard set of key questions
are prerred in advance which are consulted throughout the
interviews. The gquestions are ordered to allow a locyical
flow to the interview and this order may vary between
difi-  2nt households.

The interviews were conducted with the aid of a research
assistant who translated the questions into Shona, the
language of the study area. The flow of the interview was
led by the researcher with suggestions from the assistant.
The researcher determined the gquestions and ordering of
these questioris to derive the information being sought. 1In
some cases this involved different approaches to the same
question. Some questions started more general and then
became mcre specific in order to elicit greater detail,
particularly with regards to frequencies and quantities.
Also, saall time frames such as weekly or monthly amounts
were used because these were more realistic when trying to
get household amounts.

Interviewing within the villiage first required locating the
village head to obtain permission to conduct interviews in
the village. The village head then became the first
houschold to be interviewed. Interviews initially began
with an introduction of the researcher and assistant as well
as an explanation of the purpose of the interview. After
permission to conduct the interview was received, selection
of the interview location was determined by the respondent.
If the respondents were working then the interview was
imonducted where convenient such as in the field or inside
the cooking hut in order not to interrupt their activity.

Interviews consisted of a set of questions which followed a
general design. Initial questions involved 1listing the
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various small wildlife resources used. However this
wildlife was not specifically identified but was 1listed
generally ie. mice, birds, locusts. This list was then used
to gather information for the various wildlife on the
collection methods, frequency and quantity of collection,
marketing of these resources and any additional notes. The
purpose of this 1line of questioning was to gain some
perspective of the significance of the small wildlife use in
their lives through the quantity used and the time involved
in collection. The quantity and cost of meat consumption
was also determined in order to look at substitution.

Further questioning also involved peoples' perceptions of
the importance of small wildlife to their household, the
status of the small wildlife populations, and if they would
like small wildlife populations to increase. If wildlife
was considered important by the respondant then further WTP
questions were asked to see if they were able to indicate
any type of value. A general project to increase wildlife
in the area was suggested and thz respondent was asked what
they would be WTP towards a project. These WTP questions
were open-ended, however, the purpose was just to try WTP
questions but they were not conducted in a rigorous manner
to test them. The WTP quesitions were only conducted to get
an idea of the respondent's :bility to respond and perhaps
gain some insight as to why th#}, ay not be able to respond.

Questions on political processs«: in the village were also
asked in the second field study tc understand how decisions
are reached and who has the power. This is necessary when
considering the relewvance of the referendum CV approach. In
some cases, respondents were consulted about social and
religious laws and customs which affected wildlife use.
Finally, the household composition was determined.

Throughout the interview the researcher also collected some
data on the quantity and gquality of the holdings based on
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visual observation. However this stock-taking was not
included in the questioning. These observations were to
allow some general determination of wealth.

Before concluding the interview, the household members were
allowed to ask the researcher any questions they had or to
offer any comments. At the conclusion, the respondent was
thanked and presented with a package of seeds as a token of
appreciation for their time. This was met with a positive

response.

While there is always the risk that answers are not given
truthfully or accurately, it was generally felt that most
respondents were as accurate as possible. Wilson (1930)
notes that in Shona society a lie or exaggeration is often
seen as more interesting than the truth. However, lying is
not considered shameful and will be simply laughed off or
ignored if discovered. Cchildrer. were not interviewed,
unless in the presence of adults. It had been suggested by
the research assistant that children might not answer
truthfully. It is realized that some of the respondents'
answers may have been based on what they felt the
interviewer wanted to hear. iiowever, there did not appear
to be any reason for this strategic behaviour to occur. In
fact, several respondents answered negatively to guestions
where it can be assumed that a positive answer would be
preferred. Also, there is also the possibility that the
respondent may not have fully understood the question or the
assistant may not have correctly relayed the information
back to the researcher. This non-sampling error may be
present to some degree. However, some cross-checking was
possible through comparison with the other interview results
within the same area.

In summary, the research on households in the two areas,
Chinamura and Nyanga, posited information on the use of
small wildlife, factors affecting this use, as well as
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factors that may affect the success of valuation approaches
and in particular WTP questions. These data can be used to
represent the importance of small wildlife. Also, this
information provides the background for valuation in the
communal area setting.
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5.0 RESULTS OF FIELD RESEARCH

5.1 INTRODUCTION

The purpose of the field research was to get some
perspective on the importance of small wildlife to the
households. Two field studies were conducted. The main
study in Chinamura was used to explore several areas of
wildlife use. A smaller study in Nyanga followed the same.
format however with a smaller sample. The main purpose of
this second study was for comparison with the main study
area. This smaller study could render results that dispell
potential generalizations that may arise from the main study
and be applied to Zimbabwe as a whole. Other opportunistic
interviews in other rural areas also contributed to
developing the background.

Documentation of which wildlife is used, frequency and
quantity of |use, collection methods and season of
collection, uses of the wildlife and marketing aspects
provides some picture of the role of this wildlife in
household 1lives. Factors that may influence use were
considered including household characteristics of wealth!,
remoteness of location? and the reasons people stated for
not to consuming certain wildlife. Also, people's attitudes
towards wildlife and their WTP were explored. The results
of the studies provide some useful insight into wildlife use
through descriptive and quantitative observations.

1Households were grouped into higher, middle and lower wealth groupings according to observations
about their holdings.

2Households were classified according to their access to main roads and stores.
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5.2 CHINAMURA STUDY AREL
5.2.1 Area Description

A total of 38 households were interviewed in six wvillages
located throughout Chinamura communal area. The field data
are documented in Table D.1, Appendix D. Five households
were interviewed in Chipatiko village, five in Tagarira
village and five in Murape village in Murape ward. In
Mawanga ward, one household was interviewed in Chadarikire
village and four in Bapatu village. The remaining eighteen
households were interviewed in Munyawira village in
Munyawira ward. These villages encompassed different levels
of village organization, wealth, remoteness and a variety of
other socio-economic characteristics.

The first village, Chipatiko, was located between the Murape
business centre’ znd the larger Showground business centre.
This village was down a side road off the main highway from
Harare and was classified in the 1least remote grouping.
Homesteads were close to each other. Most households lived
in round huts of brick and thatch and were in the lower and
middle wealth groupings. There were few trees in the area
other than the few trees on the holdings.

Tagarira village, in contrast, was a wealthier viliage with
most households in the higher wealth grouping. All
households had houses and some households had more than one
house. These houses were painted with framed doors and
windows. Yards were large and enclosed by chain link fences
with iron gates. The village was very structured with side
roads running perpendicular to the highway. Homesteads wvere
arranged side by side 1lining the side road. Large
homesteads were also located facing the highway. Tagarira

3A business centre is a grouping of small shops and businesses.
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village was located close to the Murape business centre and
therefore fell into the least remote grouping.

Chidarakire village was 1located on the main road that
branched off the highway. However, it was classified as
average remoteness because it was quite distant from the
highway and larger business centres, although relatively

close to a small business centre. Oonly one household waw
interviewed. This household was in the higher wealth
grouping and had several houses. Other households in tha

area also had houses although some had hutiz.

Bapatu village was ~f average remoteness. 1t was located
far down a side road off the main road, however still close

to a nearby small business centre. This village was not
very structured. Homesteads were located far apart and
randomly distributed. Households were from a range of

wealth groupings.

Murape village was located on a side road across from Murape
business centre and therefore in the least remote grouping.
This village was quite built up and homesteads were lined up
residentially along the side road. There were not many
trees in the area other than some trees and bushes lining
the road. Houses were generally fairly large with a couple
rooms. Several people in this village commute to Harare.
Several people from Murape live in Harare fulltime, but have
an unoccupied homestead in Murape which they can return to
if necessary or when they retire. This situation did not
seem to occur in any of the other villages.

Munyawira village covered a 1large area and thexefore
included all wealth an? r:aoteness groupings. Houssholds 23
and 26 were classified as most remote. They were located
off a main road, down a narrow lane that was not suitable
for vehicles. Households 21, 24 and 25 were on a main road
with household 21 facing Munyawira business centre,
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therefore making them least remote. Households 27~30 were
in the most remote category. This cluster was located down
a side road and off a main road and hard to access due to
the condition of the lane. There were a variety of wealth
groupings in this cluster. The cluste: of households 31-38
were also categorized as most remote. The lane they were
located along was quite distant from Munywira business
centre and in poor condition. This village appears to have
been established longer than most households interviewed in
the area because of the style of some of the huts*. These
huts were thatched and rectangular rather than round. This
cluster also had a variety of wealth groupings.

5.2.2 Small Wildlife Utilization

The main wildlife used (listed in term: of decreasing use)
included species of mice, birds, hares, wild pig and buck’
as well as insects such as ishwa, locusts, tsambarafuta,
madora, mandere and makurweS (Table 5.1). There was a large
variation between households in the quantities and species
of wildlife collected. The species utilized in this study
are incorporated in Table C.2, Appendix C.

Mice and birds were the most commonly collected animals.
These mice and birds were collected by 19 and 21 of the 38
households (50% and 55%) respectively. However, mice were
collected in greater numbers and frequency. Birds were
generally hunted 1-2 times/week with a success rate of 1-6
birds/trip. However some people reported only occasional
success, such as 1 bird/month or year, which occurred as a
result of circumstance. Because most hunting is done by

4This. observation was made by my research assistant.

51t is suspected that the term buck refers to the duiker, although it could possibly include the other small
ungulate species.

6A mixture of common and indigeneous names were used because in some cases the indigeneous name
was more specific. The common, scientific and indigeneous names are found i Tsisiz C.2, Appendix C.
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TABLE S.1 Number of Households Utilizing Small Wildlife

wildlife’ Number of Households
Birds 21
Mice 19
Hare 9
Buck 5
Wild Pig 2
Ishwa 21
Locust 16
Tsambarafuta 16
Madora 15
Manderse 5
Mukurwe 3

TSome wildlife (mice, ishwa, madora. locusts) was purchased as well as collected.
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young boys this hunting is generally done on weekends while
herding and more frequently during school holidays.

Depending on the method of collection, gquantities of mice
collected per day ranged from only a few to a hundred. Ten
of the seventeen households that collected only collected

during harvest period. Frequency of collection may range
from 3-4 times/week to every day and may be for one week or
over an eight week pericd. This collection, while

harvesting, by digging or hitting the mice, often amounts in
1-6 mice/day although some reported 20-40 mice/day.
However, trapping is practiced by others for 3-6 months of
the year. Trapping may result in 10-20 mice/day. Some
people, though, reported 30-60 mice/day and one person
reported 100/day. Trapping is usually done 1-2 times/week
although some people trap more often.

Hares were collected occasionally while buck and wild pig
were very rare. While nine households reported catching
hares, they were not collected in large amounts. Hunting
trips were undertaken by some people from 1-5 times/month
with 1-2 hares/trip. Others did not make a special trip but
occasionally came across a hzre. However, this was rare and
only amounted to about 1 hare/year. Buck were only reported
by five households and these all stated that it was a matter
of circumstance and very rare. Only two people hunted wild
pPigs. The wild pigs were hunted during the rainy season by
chance encounter. However during the setting of the crops a

person might take a trip for four or five days resulting in
two pigs.

Insect consumption was quite common, particularly ishwa
which was <collected in fair'y 1large amounts by 21
households. However, this collection was highly seasonal
and only occurred over a two month period during the rainy
season. The amount and number of trips per week was highly
dependent on the rains. During this time 1-3 buckets/day
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might be collected about 2-3 times/week. One women reported
20 L/day however the freguency of her collection varied from
none in a week to several consecutive days. Ten households
who did not collect ishwa did however buy it from others.
Therefore, at least 83% of the households were consuming
ishwa.

Tsambarafuta were also collected in small numbers by 14
households (37%). However, tsambarafuta are only available
for the first three weeks of rainfall and usually very few
are collected. Some households collected 1-3 cups/season.
However, one household filled a large basin/trip and another
household collected a 2 kg bag/trip with about 3 trips/week.

Locusts were listed by 15 households (39%). These are also
very seasonal in collection, although collected in much
smaller numbers than the ishwa. Amounts collected during
harvest were stated as very few. Most people claimed 1-4
locusts/day while some collected a handful or small basinful
which would probably amount to around 10 or 12 locusts.

Madora, mandere and makurwe were collected by fewer
households. Madora was only collected by two households.
However, 13 households buy madora from the store. This
madora came from elsewhere?. It is suspected that madora
are very rare in this area or else they would be collected
by more households because these households collect other
wildlife. Five households collected mandere for about a one
month period at the beginning of the rainy season.
Generally, this amounted to a small dishful collected once a
week to every day. Makurwe were collected by only three
households. One household only collected them occasionally,
another made one trip each weekend and collected a large

8There is a company located in Bulawayo which prcesses and packages madora. The madora is
probably gathered in that area.
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cupful, while the third household collected about 60/weekend
while herding.

Househonlds were roughly grouped into wealth groupings in
order to obtain some indication of the distribution of use
among the different users (Table 5.2). Households were
distributed with 15 households in the higher wealth group, 8
in the middle wealth group, 11 in the lower wealth group and
4 households that could not be placed because their holdings
were not viewed.

Contrary to expectations and literature findings, a higher
oroportion of the higher wealth households utilized wildlife
compared to the middle ard lower wealth households (Table
5.3). The higher wealth households also utilized a greater
variety of wildlife.

Households were classified according to the remoteness of
their location? (Table 5.4). However this distribution is
not an indication of overall distributicr of households in
the area but is the recult of purposive sampling. There
were 19 households in the least remote group which were
located near stores and a main road. The middle group which
were located farther away from stores had 4 househnlds. The
most remote group contained 15 households which were located
far from stores and did not have good road access.

Wealth groupings were compared to remoteness of the
household (Table 5.5). The highest proportion of the higher
wealth households were in the least remote areas compared to
a higher proportion of lower wealth households in the more
remote area. However, this may be an artifact of the
sampling.

“The households were arbitrarily classified on a scale of 1-3 according to their access to main roads and
particularily stores. Households classified as 1 or least remote are located near the main road and stores.
2 classification of 2 indicates that the household is more distant from stores but does have fairly easy
access. Households that are located quite distant from stores and do not have easy road access are
classified as 3.

97



TABLE 5.2 Wealth Groupings of Study Households in
Chinamura.
Wealth Lower Middle Higher No Total
Grouping Wealth Wealth Wealth | Groupingl!® | Nr. of
Group Group Group Hshlds
Number of
Households 12 7 15 4 38
TABLE 5.3 Number of Households Utilizing Wildlife
According To Wealth Grouping.
Lower Middle Higher No Total
wildlife Wealth Wealth Wealth Grouping | Nr. of
Grouping | Grouping | Grouping Hshlds
Birds 5 3 9 4 21
Mice 4 4 9 2 19
Hare 2 1 5 1 9
Buck 0 1 3 1l S
Wild Pig 1 0 0 1 2
Ishwa 10 4 13 4 31
Locust 4 3 7 2 1€
Tsambarafuta 4 2 7 3 16
Madora!! 0/4 0/0 2/7 2/1 4/11
Mandere 1 0 3 1 5
Makurwe 1 0 2 0 3

10These households were not grouped because the interviews were conducted away from the homesite.
Therefore there were no observations of holdings to base the grouping on.
I'While several people consumed madora, this madora was generally purchaed from the store and was
not from the area. The first number in each column represents the number of households that collect

while the second number is the number of households that purchases.
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TABLE 5.4 Classification of Households According to
Remoteness.
Remoteness 1 2 3 Total Nr.
Category Least Average Most of Hshlds
Remote Remote
Number of
Hshlds 19 4 15 38
TABLE 5.5 Number of Hshlds In Each Remoteness Category
Based on Wealth Groupings.
Ramoteness 1 2 3 Total Nr.
category Least Average Most of Hshlds
Remote Remote
Lower Wealth
Grouping 5 1 6 12
Middle Wealth
Grouping 2 1 4 7
Higher Wealth
Grouping 9 1 5 15
Uncertain
3 1 0 4
Total Nz. of
Hshlds. 19 4 15 38
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TABLE 5.6 ¥umber of Households In Each Remoteness
Category Utilizing Particular Wwildlife.
wildlife 1 2 3 Total
Least Average Most Nr. of
Remote Remote Hshlds
Birds 10 2 9 21
Mice 9 2 8 19
Hare 6 0 3 9
Buck 4 0 1 5
wild Pig 1 0 1 2
Ishwa 14 5 12 31
Locust 6 0 10 16
Tsambarafuta 7 3 6 16
Madoral2 3/6 0/1 1/4 15
Mandere 3 0 2 5
Makurwe 0 0 3 3

12The first number in each column is the number of households that collect madora while the second
number is the number of households that purchase madora.
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Small wildlife utilization did not seem to be affected by
remoteness. The proportion of use between the least and
most remote areas was similar (Table 5.6). One household
though did mention that they collect a lot of mice because
they are far from the stores.

5.2.3 Collection of Small Wildlife

Methods of collection required mimimal and very simple
equipment. The trapping techniques usually utilized
materials from the environment and therefore very 1little
expenditure was reguired. Time was also generally not a
significant factor because much of the collection was done
concurrently with other tasks such as harvesting or herding
cattle. However, certain species, such as ishwa,
tsambarafuta and mandere, did warrant time allocation
because their occurrence was seasonal and influenced by
weather. Generally, though the source of these insects was
near the household and collection only required about an
hour. Some households though did undertake hunting trips
for birds, hares, buck or wild pigs but this was not very
common. However, several households did trap mice which
involved setting and checking the traps regularly.

Birds are generally collected opportunistically by ycung
boys and do not involve a specific trip. The birds are
usually hunted with a simple catapult by young boys while
herding the cattle. One man also reported that he caught
birds regularly according to circumstance and in fact he was
carrying a catapult while out walking. In one household the
females collected young birds from the nests while they were
out collecting fuelwood. Some boys also go out trapping
birds using a sticky fluid extracted from a local tree.
This trapping may be done while herding or as a specific
trip.
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Mice collection during harvesting was done by all members of
the household. The mice are caught by hitting them with
maize stalks as the mice run out of the stalk piles. The
mice are also dug up if a person sees a hole in the ground.
Outside the harvest season however, collection by digging
and trapping is done by the men and particularly young boys.
Two methods of trapping are used. One method is to prop a
stone up with a stick. A string is tied to the stick and a
piece of corn is tied to the middle of the string.
Therefore when the nouse takes the corn, the stone collapses
on top of the mouse. With the second method a bucket is
inserted into the ground. 'The bucket is filled with water
and the rim is smeared wi’» peanut butter. The mouse falls
in and drowns when attracted by the peanut butter. Several
traps can be set at a time. One household reported 40-50
traps while another had 60 traps. Setting up the traps is
time consuming and may take about an hour. However,
checking the traps does not take long. Generally larger
amounts of mice were collected by trapping than by digging.

Hares are hunted by male household heads using dogs and a
club. A specific trip is made which may take the whole day.
These trips however were not found to be very common and
they only resulted in one or two hares.

Hunting trips for buck and wild pig were even less common.
Buck were usually caught as a matter of circumstance such as
while out hunting for hares. One household, though, did go
on hunting trips when wild pigs were sighted. The wild pigs
were pursued with a spear and dogs and the trip might
involve four or fiviz days. During the trip, food was not
carried but the hunter would get food for himself and his
dogs from farmers along the way.

Ishwa are collected from the termite mounds around the
homestead and in the grazing areas. These can be collected
by anyone but generally by the women and children. Their
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occurrence 1is only during a short period from November to
December. During this period they emerge in great numbers
immediately after a rainfall. Therefore other jobs are
abandoned as soon as the ishwa are sighted emerging from the
mound. A bucket trap is created by setting a bucket into
the termite mound so that the ishwa enter it. Some people
may use their hands to collect the ishwa as they emerge.

Tsambarafuta are also only collected during the rainy months
of November and December. These are collected by women, and
in particular children, who consider it a game to catch them
to eat as treats. If the tsambarafuta are active then the
women and children may go collect them for about an hour.

Mandere, another rainy season insect, are found on the msasa
trees while they have leaves. The mandere are collected by
children while herding. The children shake the trees so
that the mandere fall out. Madora are also collected by
children while herding in November and December. Young boys
may make a special trip for a morning on the weekend to
collect Makurwe.

Locusts are usually collected opportunistically while
harvesting. They are caught by hand when sighted in the
field. They also may be caught during the morning dew
before they take off.

Generally most insects and small wildlife were very seasonal
and seemed to coincide with the occurrence of the rainy
season or the harvest. This bhowever seemed to present
little conflict with agricultural activities, especially
because most collection was opportunistic. If there was
conflict between wildlife <collection and agricultural
activities, agricultural activities usually took precedence.
A timeline of agricultural activities and wildlife seasons
is included in Table D.4, Appendix D.
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$.2.4 Use of Bmall Wildlife

Most of the wildlife collected was for household consumption
only, although marketing of surplus also did occur. The
wildlife was not generally used as a main source of food.
However, if collected in large enough quantities it could
provide an alternative relish which may be substituted for
meat or used in addition. In particular, mice may be used
for relish or preserved if they are collected in bulk.
Ishwa often serves as a relish. One household stated that
ishwa is very important because it saves a lot of money as
well as providing a change in the diet. Another household
said that ishwa was good for the diet while providing no
hazard to crops. Some wildlife serves as a snack or a
treat. Insects, such as tsambarafuta are a child's treat.
Mice are eaten as a snack by men in the beer halls. Much of
the wildlife collection is by children while herding or
doing other tasks and is probably eaten at the time. These
snacks, however, may be important supplements te the child's
diet.

5.2.5 Marketing of Small Wildlife

There appears to be well-established markets for certain
wildlife products. Marketing of wildlife resources was
practiced by several households (Table 5.7). The most
common resources marketed included mice, ishwa, and madora
with smaller amounts of birds, hares and locusts. Markets
may be formal such as with madora which comes from Bulawayo
and is dried, packaged and sold in local shops. However,
there is a lot of informal marketing among neighbours or at
beer halls. In one household, the young boys take orders
for birds and then trap them live to meet their orders. Six
households sell wildlife, fourteen households purchase
wildlife and seven households both purchase and sell
different wildlife.
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TABLE 5.7 Number of Households Involved In Marketing
Wildlife Products.
wildlife Nr. of Hshlds That Nr. of Hshlds That
Sell wWildlife Purchase Wildlife

Birds 1 0

Mice 4 3

Hare 0 1

Ishwa 10 10

Locust 0 1

Madora 0 13

TABLE 5.8 Marketing of wWildlife Products By

Households According To Wealth Groupings.
Wildlife Lower Middle Higher No Total
Wealth Wealth Wealth Grouping Nr. of

Grouging Grouping | Groupina Hshlds
buy sell | buy sell | buy sell | buy sell buy sell

Birds I 0 0 0 0 1 0 0 0 1

Mice 1 1 0 1 2 0 0 2 3 4

Hare 0 0 1 0 o 0 0 0 1 0

Ishwva 3 6 2 1 5 2 0 1 10 10

Locust 0 0 0 0 0 0 1 0 1 o

Madora 5 0 0 0 6 0 2 0 13 O

Total

Nr. of

Hshlds 4 (2) 4 3 2 7 (3) 0| 1 (2) 0|15 (7) 5

In

wildlife

Market!3

13This row is not a summation of the table because some households sell or buy multiple items. The
number in brackets indicates households that buy and sell.
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Purchasing and selling of wildlife occurred in households in
all wealth groupings (Table 5.8). Several households in the
higher wealth grouping bought wildlife with a few households
also selling wildlife. However, in the 1lower wealth
grouping a smaller proportion of households bought wildlife
while a higher proportion sold wildlife compared to the
higher wealth households.

The most selling and purchasing of wildlife occurred in the
least remote areas (Table 5.9). However, several households
in the most remote areas did purchase wildlife although very
few sold wildlife. One household purchased mice regularly
because they are located near the stores. Another household
mentioned that they did not purchase madora often because
they are far from the stores.

Some prices for basic goods stocked in the local stores are
included in Table D.2, Appendix D. 4hese prices may be used
to put the prices of marketed wildlife in perspective. Some
households stated that the income from wildlife was
important in helping to pay for purchased goods. These
prices also give an indication of some household expenses.

Mice were sold by four households. The mice ranged in price
from $0.15 -~ $1.00 each depending on whether they were
processed (cooked) or not. Generally they tended to be
under $0.50 each. These were often sold at beer halls.
Households reported selling 20-30/weekend. Three houssholds
purchased mice in small gquantities a couple times a week
from people who came around selling them. One household did
not purchase mice because some people may sell rats.

Ishwa is only available for a short pericd each year,
however during that period there is considerable marketing.
Ten households sold ishwa and ten households purchased
ishwa. 1Ishwa sold for $1.00/small cup and $2.00/large cup.
Households often sold 5-6 cups per day from home, although
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one househcld reported earning $30-40/day. Ishwa may be
sold from home every day if the ishwa is available.
However, some households made market trips two to three
times per week where they could sell over 10 cups/day. One
household sold their ishwa at the market in Harare (the
capital city) when they went to sell their vegetables. They
sold about 10 cups/day for $1/cup. As well as selling ishwa
they had collected themselves, this household also bought
ishwa from their neighbours to sell in Harare. They would
pay about $5/basin for the ishwa although they often could
buy small amounts. Se veral households bought ishwa for
their own consumption. They purchased 1-4 cups from once or
twice per week to once or twice per season. One of these
households bought from the Harare markets because their
neighbours do not sell locally because they would have to
sell for a lower price than they can make at the markets.

Only one household sold birds. The birds sold for $0.80,
$1.00 and 31.50 each depending on the size. One household
said that no one sells birds in their area but they would
pay $0.90/dove and $6.00/guinea fowl. Another household
said that if they were to sell they might charge $06.20 -
$0.30 each for small birds. However, there does not seem to
be much marketing of birds. Other wildlife was generally
not sold either, alinhcuoh one household had paid $10-12/hare
and one household %o -t locusts for $0.10-0.20/plateful.

While madora is not sold it is however purchased by thirteen
households. The madora generally cost about $2-2.50 for a
small package. However, packaging as well as consumption
varies because one household paid $14 for a bag of 10
packages every 3-6 months, another bought 4 packages/week
for $8.50/package while another bought 1 kg every 3-4 months
for $3 or more per Kg.
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TAB'Z 5.9 Marketing of Wildlife Products by FKFx:ulds
According to Remoteness Classification.
1 2 3 Total
vildlife L.east Average Most Nr. of
Remote Remote Hshlds
buy sell buy sell buy sell buy sell
Birds 0 1 0 0 0 0 0 1
| Mice 1 4 0o 0 2 o0 3 4
Hare 1 0 0 0 0 0 1 0
Ishwa 3 6 0 2 7 2 10 10
Locust 1 0 0 0 0 0 1 0
Madora 8 0 1 0 4 0 13 0
Total Nr. of
Hshlds In 7 (5) 3 0 (1) 1 8 (1) 1 15 (7) 5
wildlife Mkt!4

Reasons Cited For Not Consuming Wildlife.

TABLE 5.10

Nr. of Hshlds
Reasons citing Reasons
Taste Preference 4
Religion 7
No One To Collect 7
Lack of Wildlife 17

14This row is not a summation of the table because some househzics sell or buy multiple items. The
number in brackets represents households which buy and sell.
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The income earned from selling wildlife may be small in
comparison to total income. However it does appear to be
considered important. This additional income is used to
purchase items such as sugar, bread and soap. One household
though did not feel that this income was significant and
would not miss it if it was gone.

5.2.6 Reasona Not To Consume Small Wildlife

Of interest are the reasons why households chose not to
consume certain species (Table 5.10). Taste preferences,
and religion and social controls may influence the influence
the household's choice to wutilize wildlife. Lack of
wildlife or no one to collect the wildlife may also prevent
collection of wildlife even if desired.

Taste preference was cited by eight households as a reason

they did not consume wildlife. For example, while
tsambarafuta is eaten 7 children some adults do not like it
because it is fatty. ~“wo households did not collect mice

and another did not puy mice because they could not
differentiate them from rats.

Religious reasons were also cited by seven households as

reasons they did not consume certain wildlife. If the
elders did not consume wildlife due to religion then the
other family members usually were scared to. Also,
n'angas!® do not consume wildlife. There seemed to be an

environmental ethic with certain religions, particularly the
Apostolic faith who believe that conservation is related to
the Bible. Certain species are not consumed if they were
declining in number. For example, one man said that mice
used to be consumed but now they were not eating them in
order to give them a chance to multiply. He said that they
will also eventually stop collecting birds and locusts for

15A n'anga is a traditional healer.
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the same reason. However, there was a lot of variation
between households in which wildlife they could not eat due
to religious reasons. Madora are not eaten by some because
these are eaten by birds which are eaten by humans.
Therefore they need to leave the madora if they want birds.
Several others stated that they did not consume mice, birds,
hares or mandere due to religious reasons. Wild pig was not
eaten by one household because it is considered a filthy
animal. Two households stated that they did not eat mammals
that did not chew cud and have split hooves. Another
household did not consume ishwa because when a person dies
they are buried on a termite mound and they felt that the
ishwa that come up may have been feeding on the corpse.

Resource use can also be influenced by sacred and social
law. Sacred areas can affect use. Near Bapatu, there was a
sacred area in the valley with kudu and buck. People are
scared to hunt in this valley although some people do. One
household mentioned that ishwa were considered sacred, a
gift from God. Therefore they are a free resource and
people are not restricted from use. People can take as much
as they want and sell them but there is also social pressure
on use. However another household who followed religious
beliefs felt that they could not collect wildlife to sell,
however they can collect it in bulk if it is for their own
use. When questioned about resource controls in the area,
the Munywira headman said that people can not go on another
person's land without permission to collect. Also people do
not collect what they can not consume. He said they never
have problems with people irespassing or damaging their
neighbour's resources such as their ishwa mound.

Physical circumstances may also influence collection. Seven
households mentioned that hare, buck, wild pig and birds
were not hunted because there was no one to hunt themn.
These wildlife are usually huncted by men or boys. However,
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the man be may working elsewhere and the children may be
attending school.

Low hunting rates for hares and especially buck and wild pig
may also be due to under-reporting because these are illegal
to hunt. These wildlife also require a hun®ing trip,
equipment such as spears and sometimes dogs, while
collection of other wildlife is opportunistic. However, it
is more likely that the main reason for low hunting rates
may be that these species are not very abundant due to
settlement and clearing. Twenty four households (63%)
mentioned a decline in small wildlife numbers. However,
two pecple felt that there had been no change in small
wildlife and one man even felt that the numbef of birds had
increased because few people hunt them now. Some people had
never seen a wild pig and did not feel there ever had been
any. Others mentioned that there were no hares or buck
around either.

Many people suggested that the small wildlife has left
because of all the people and deforestation. Two households
mentioned that locusts had declined because of spraying by
Agritex. Another person suggested that wildlife decreases
when crops are poor because there is nothing for the
wildlife to feed on. They felt the wildlife had moved into
the commercial farms which still contain habitat. Many
people felt that there was no space for the wildlife to live
even if it did come back.

This lack of wildlife was cited by 17 households as a reason
not to collect particular wildlife. Because the wildlife is
remote and difficunlt to find there is a great chance of
failure on hunting trips. It is easier and quicker to go to
the butchery instead therefore substitution is the response.

The most common reasons cited by households in the lower
wealth groups were religious reasons and no one to collect
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the wildlife as well as lack of the wildlife in the area
(Table 5.11). However, in the higher wealth group a much
greater proportion cited lack of the wildlife in the area as
well as taste preferences as their reasons not to consume.

In the most remote areas religion and no one to collect the
wildlife were more commonly cited as reasons not to consume
wildlife (Table 5.12). In the least remote areas, however,
lack of wildlife and taste preferences were more common.

$5.2.7 Attitudes Towards Small Wildlife

Several households (24) indicated that they would like to
have more wildlife around (Table 5.13). The highest
proportion of these houseinolds were in the higher wealth
grouping. Some people, though, did not wish to have more
wildlife around because it was a hazard to their crops or it
was dangerous (large game). However, others suggested that
the wildlife is easy to control by hunting or collecting and
then they can also benefit. People indicated that they
would like to have more wildlife around because then they
could substitute it for meat which is expensive.

However, some people also suggested that they would like to
have wildlife in the environment for their children to see
and because they find the wildlife, such as birds,
attractive. Others felt that the wildlife had a right to
exist, although some people expressed concern over where the
wildlife would live due to lack of habitat.

Many people considered the wildlife important to their diets
and felt that the income, if they sold wildlife, was also
helpful. However, a couple of people did not feel that the
wildlife was important to their diets and incomes and they
could do without it.
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TABLE 5.11 Number of Hshlds In Each Wealth Grouping
citing Particular Reasons For Not Consuming
Certain wWildlife.
Lower Middle Higher | Total Nr.
Reasons Wealth Wealth Wealth . of Hshlds
Grouping Grouping Grouping
Lack of
wildlife S 3 9 i?7
Taste
Preference 2 2 4 8
Religion 4 2 1 7
No One To
Collect 4 2 1 7
TABLE 5.12 Number of Hshlds In Each Remoteness
Category Citing Particular Reasons For Not
Consuming Certain Wildlife.
1 2 3 Total Nr.
Reasons Least Average Most of Hshlds
Remote Remote
Lack of
wildlife 5 3 2 10
Taste
Preference 4 0 2 6
Religion 1 2 4 7
No One To
Collect 3 3 5 11
TABLE 5.13 Number of Hshlds Who Desire Wildlife
According To Wealth Grouping.
Wealth Lover Middle Higher No Total
Grouping Wealth Wealth Wealth Grouping | Nr. of
Grouping | Grouping | Grouping Hshlds
Nr. of
Hshlds That
Desire 4 4 14 2 24
Wwildlife
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5.2.8 Willingness To Pay (WTP)

Ten households were selected during their interview to be
asked Willingness To Pay (WTP) questions. Most of the
people asked the WTP questions were able to respondls,
However, some people did have difficulty coming up with a
value and one person could not respond. Responses ranged
from $5/month to $400 as a one time payment. Most
households were willing to pay because they could substitute
for meat expenditure!’. One household suggested $40/month
for a project to increase wildlife because they presently
pay $40/week for meat. Another household also saw wildlife
as a substitute and would pay $20/month. Other households
were willing to pay $5/month and $10/month. At one
household the father had difficulty determining what he
would pay. However, the son suggested $400 as a one time
payment and the father decided that he would be willing to
pay $100/6 months. In order to be able to legally hunt
hares and buck a household suggested that they would pay
$10/month.

Some households desired wildlife even if they did not use it
for meat. A value of $20/month was suggested by one
household and three others suggested $50-60/month. Finally
one household was not able to give a WTP value but stated
that she would pay whatever everyone else had to.

5.2.9 Discussion of Chinamura Results

The results of the field survey, while not conclusive, do
provide several possible insights into wildlife utilization
and importance. Household's generally did not utilize a
large number of wildlife or in great numbers. However, some
amount of wildlife did play a role in every household.
Certain species, such as birds, mice and ishwa, did seenm

I5WTP responses are in the comments section of Table D.1, Appendix D.
1"Meat expenditure for some households are found in Table D.2, Appendix D.
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quite significant when they were available. The small
wildlife were mostly used for home consumption. However, if
they were collected in surplus they were marketed. This
small additional income seemed to be considered helpful.

Wildlife was generally collected from around the household
and was usually uncdertaken in conjunction with other tasks.
However, some respondents did make occasional trips
elsewhere for certain species. Seasonality was also a
strong factor in collection. While some species may be
collected year round, others are only collected for during a
certain period. This is especially true with the insect
species, although mice also arz subject to some seasonality
in collection.

This study was conducted during the harvest and later in the
dry season. The time of gathering data may be affected by
when it is collected because quantities may be hard for
households to recall for the year. During the harvest and
during the rainy season, particularly at the onset of the
rains, appears to be when the most wildlife collection
occurs.

A greater proportion of households in the higher wealth
grouping utilized wildlife than in the Jlower wealth
grouping. These higher wealth households also utilized a
greater variety of wildlife. The higher wealth households
however may not face labour constraints that may be

connected with 1lower wealth households. Perhaps, these
households are also more ambitious which is also why they
are wealthier. These households may also be large and

therefore require a greater food supply. Taste preferences
do not seem to bias against wildlife with the higher wealth
households.

While the higher wealth households cited lack of wildlife as
a reason not to collect, this may be because these
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households also tend to be located near main roads and
densely populated areas. However, lack of wildlife is also
cited by lower wealth households which may suggest that they
are located in environmentally degraded regions which de not
attract wildlife. The environmental quality of the area was
not explored in this study. Generally, though, most people
felt that wildlife had decreased in the area, due to
pcpulation pressure and not due to over-hunting.

Wildlife utilization in 1least remote areas was actually
slightly higher than in more remote areas. However, this
may not reflect availability of wildlife but may be due to
other factors such as lack of labour in households located
in remote areas. Also, there were a greater number of
people who did not consume due to religious reasons in the
more remote areas. Therefore they are not utilizing the
wildlife even if it is available.

Taste preferences was cited more often in the least remote
areas as a reason not to consume wildlife. These households
have greater access to shops and can purchase itens,
therefore their tastes may be influenced. Also, wildlife is
hard to collect therefore if the butchery is nearby and the
household is wealthy then it is easier to buy meat. Several
households also mentioned that there was no one to collect
the wildlife or that it was difficult to collect so not
used.

Religious restrictions and Dbeliefs differed between
households which suggests that a variety of religions may
occur in any area. This variety may be due to immigration
of people from other areas or possibly even neighbouring
countries. As a result there may not be a strong religious
cohesion between the residents of any area therefore
traditional religious controls and taboos may not be
followed.
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The amount of marketing varied throughout the area.
Marketing of wildlife may be a factor of the abundance of
w.ldlife in the area and amount of surplus collected by
households. Much of the wildlife is never bought or sold.
If there was not a market for the wildlife in the area then
households in the area often had difficulty stating what
price they might charge if they sold. Where markets did
exist, purchasing wildlife was practiced more often by
higher wealth households, although selling by these
households was rare. These households may have more cash
income to spare and therefore can buy more wildlife.
However they may also have larger households and therefore
require additional food. Large households may not have
surplus to sell which could account for less selling.
Remoteness may also be a factor influencing marketing. The
most purchasing occurred in the most remote areas.
Households in more remote areas do not have the same access
to stores. Access to meat supplies and other products for
variety may be limited. Therefore, if these households do
not collect the wildlife themselves then they may purchase
it for variety or to supplement their protein requirements.

In terms of use, several households did indicate that they
desired more wildlife so that they could substitute it for
meat. The majority of these households were in the high
wealth grouping. Households in the lower wealth grouping
seemed more concerned with crop destruction by wildlife
perhaps indicating their greater vulnerability. However,
several households in all wealth groupings also felt that
wildlife was important to have in the environment for
existence, spiritual, aesthetic and bequest reasons. The
men seemed more interested in having wildlife in the area
than the women.

The field study also gave some insight into the potential
success of non-market valuation methods. Because time
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tradeoffs were not significant and collection expenditure
minimal, TCM is not suitable as an appropriate valuvation
method. Minimal time seems to involved with most collection
of wildlife. Also many of the collection activities occur
concurrently therefore it may be difficult to derive time
spent. This collection is also highly variable or a matter
of circumstance. TCM could only be used if the time
tradeoff with harvesting could be measured and given a
value. This however would be very difficult because
tradeoffs with agricultural activities may not necessaril

result in lower yield or lost value because the time would
probably be compensated for or agricultural activities may
not really be interrupted.

The only potential for TCM would be with respect to specific
hunting trips which are occasionally organized for hares and
bucks and could perhaps be documented. The number of days
of the trip, equipment and food could be used as variables.
However, the time involved in the trip does not necessarily
mean lost income or decreased agricultural production. Long
hunting trips tend to be scheduled during the off-season
when there is 1little agricultural work and therefore
opportunity costs may be low. Also, most farmers work their
land to provide for their household and therefore do not
receive a wage. A hunting trip would be part of the many -
activities which provide for the household. Also as
mentioned earlier, expenditure on equipment is minimal if
not zero. Food expenditure is also minimal and perhaps zero
because food would either be brought from home or acquired
along the way. The only relevant expense might be any food
purchases. Therefore, TCM does not appear to have a
significant potential as a suitakle valuation method.

Similarly hedonic modelling also does not have great
potential. Hedonic modelling 1is generally based on the
assumption that the land and environment have value and this
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is v»*sed on land ownership on property rights. However a
sysce + of property rights is absent in communal areas and
Jand .enure is granted but the land is not actually owned
and sar wot be sold so there is no market price for the
laxl. A3 a vesult there is no basis for Hedo. ic because the
errvease in value of the land as a result of environmental
< srade” o can not actually be measured and compared.

Fron: the iirmited attempts in this study, WTP questions for
CV appear t# te possible and did not meet with non-response
as was expected It appeared that people were willing to
pay some =mount for increased wildlife although the accuracy
of their gieusnonses was not tested. However, success with
WTP questions may depend on the household's market
experience. In areas without a market for wildlife
products, households that were asked to state the price they
would charge to sell individual wildlife, often had

difficulty. Therefore they may also have difficulty
estimating a WTP. Other households, however, were able to
estimate a price. With careful research and planning CV

excercises should be able to extract values for small
wildlife resources.

5.3 NYANGA STUDY AREA

5.3.1 Area Description

In the Nyanga study, a total of 18 households were
interviewed in 5 villages located in 3 very separate wards.
The field data are documented in Table D.3, appendix D.
Within Sanyatwe ward, two households were interviewed in
Nyahumbe village, four in Nhyari village and four in Gukutu.
Six households were interviewed in Nhonheyapundi village in
Gone ward and two in Nyhokwe in Ruchera ward. This broad
cross-section was intended to provide some Ggeneral
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comparison with Chinamura. However, due to the small sample
size the analysis of the data will not be as extensive as
with the Chinamura data.

Sanyatwe ward is a resettlement area established in 1980.
Villages were small <consisting of 10-12 households.
Nyahumbe and Nhyari, were classified as most remote. They
were very remote from any business centres and guite distant
from the main road. Road access was very poor and there did
not appear to be ownership of any vehicles. Gukutu village,
in contrast, was located on the main road between Landon
stores on the highway and Bonda, a nearby township.

Nhonheyapundi village, in Gonde ward, was located near
Nyanga township. Therefore this village was least remote
with easy access to large markets. Many of these households
had large houses with a couple rooms and concrete
foundations. Also, many of the households have an absent
member working in Harare or elsewhere. As a result, some
households also had workers.

Nyhokwe village, in Ruchera ward, was visited because it was
most remote. This resettlement area was established in
1983. While located along a main road, it was however very
distant from other +wvillages and business centres. In
contrast to the other areas visited though, there was not a
high density of people.

5.3.2 Small wWildlife Utilization

There seemed to be less wildlife utilization in this area.
However, this result may be ‘iuae to the small sample. While
mice and locusts seemed to be utilized by a majority of
households, other wildlife was much less commonly utilized
(Table 5.14). The species utilized in this study are
incorporated in Table C.2, Appendix C. A timeline of



TABLE 5.14 Number of Hshlds Utilizing Small Wildlife

Number of
wildlife!d Households
Birds 6
Guinea Fowl 3
Mice 12
Hare 1
Buck 3
Ishwa 5
Huhuri 3
Locust 14
Cricket 4
Madora 5
Motho 1

185ome wildlife (ishwa, madora) was purchased as well as collected.
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agricultural activities and wildlife seasons is included in
Table D.4, Appendix D.

Mice were used by 12 households. Collection would take
place nearly every day during harvesting activities and
result in 0-10/day. Although one household only collected a
total of three mice in their last season. About half of the
households trapped after the harvest season. They might
trap every day or only a couple times a week and collect
0-4 /day.

Birds were collected by some households with scme households
specifically catching guinea fowl. Birds were caught by
circumstance or a few households made a couple trips a week
and might therefore might get 2-5/wk. In one household, the
children, collected young birds from nests. Guinea fowl
were rarely caught although one household regularly made
trips every couple weeks and caught 1-2/trip. Another
household only collected the eggs. Hare and buck were also
very rare, perhaps amounting to 1/yr for those who did hunt.
However, the household that regqularly caught guinea fowl
also reported on buck and hare per month.

Locusts were <collected throughout the areas by 14
households. These, like mice, were also collected during
harvest. They were collected every day or a couple times a
week. While some collected less than 10/day, some
households collected 0.5-1.0 L. However, in several

¥

households, 1locusts were just collected by children as =
game.

The other insects, such as ishwa, huhuri, crickets, madora
and motho were not utilized by many households. However,
this may have veen due to limited availability of these.
Madora was only collected by some households, and bought
from the store by others. Collection involved several
hours. 1In one area the women organized a trip once a year



because of the distance. They would leave at 5 or é AM and
return noon. In another area, they did not have to travel

far but would only make one trip per year, which would take
all day.

Most wildlife, including mice, birds and 1locusts, was
usually eaten as a snack. however, if collected in large
numbers mice could be used as relish particularly by
children. One household also said that a buck could be a
source of permanent relish for a long time although buck
were not commonly caught by most other households.

There was little evidence of marketing of wildlife in any of
the areas. However, this may be because of 1limited
availability or a result of the small sample size. One
household did buy ishwa once or twice per season from others
in the area. They purchased 2 cups each time for $1.50/cup.
Another household would occasionally buy 1 or 2 cups from
the Rusape market for $1/cup. Some households purchased
madora from nearby stores. One household even purchased a
piece of kudu (over 1 kg) every year from another household
for $10.

Wealth groupings and remoteness did not seem to influence
use. The most commonly stated reason to consume was because
there was no one to collect wildlife. Limited availability
seemed to also be a main 1limiting reason. Several
households stated that there used to be small game in the
area. However, this small game had now moved t:u protected
areas because of the increase of residents in the area.

Religious reasons were also commonly cited. Some species
were not consumed because they were considered unclean by
their religion. However other species were clean but were
still forbidden by their religion. According to one person,
the 01d Testament restricts use but the New Testament aliows
use, however he chose not to use wildlife because he was not
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interested. Religion provides protection for the wildlife
because they are not allowed to use some wildlife and they
are not interested in killing other wildlife because they
are taught to appreciate it. There are also sacred areas
where killing of wildlife is prohibited although a few
people do hunt in this area.

Social reasons were stated by sone. People can kill
wildlife that is on their property however not the wildlife
in the forest. Also they only kill wildlife that they are
going to use. Some people may break this rule but very few.
Certain species may also have restrictions on their use.
For example, there is a particular bird in the area that
kills snakes therefore it is protected. Also, baboons are

protected because people do not eat them.
5.3.3 Political Arrangements

In addition to the regular questions about wildlife, severa

households throughout the various villages were gquestioned
about political processes within their village. The purpose
of these questions was to determine how community decisions
are wade about projects and to see if people would be
comfortable with a referendum or voting approach to CV.

In Sanyatwe resettlement area, there is a chairman. This
chairman is in charge of the resources in the area,
allocates the land being resettled and determines the number
of residents in the resettlement area. The chairman
administers any prcjects and makes decisions to allocate
resources to the project. The villagers do gather to
discuss issues such as grazing or projects. They come up
with a group decision based on their debate over facts and
problenms. If a group consensus can not be reached then
there is a vote. The chairman acts as a monitor for the
debate, however the grour makes the decision. Ruchera ward
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is also a resettlement area. Again, decision-making is done
through village gatherings with a vote if necessary.

In communal areas the political setup is different than the
resettlement area, however the political processes are
similar. In Gonde ward, to decide on a project or issue the
village would gather and discuss the facts. The headman
acts as a chair for the discussion however the final
decision is made by the group. The decision is based on
group consensus, however if there is much debate then there
is a vote. The headman of the village then presents the
group's decision to the councillor who approaches the local
government.

5.3.4 Discussion of Nyanga Results

The Nyanga results are not particularly relevant on their
own, however their significance is in comparison or contrast
to the Chinamura results. The findings in Nyanga suggest
that, as suspected, different species have priority in
different areas. Wildlife use did not seem to be as
prevalent as in Chinamura in variety or quantity, although
this may be due to the small sample size. In particular,
mice and birds were collected in much smaller gquantities and
frequency in Nyanga. Also, insect use was much lower than
in Chinamura.

However, if wildlife utilization is more limited in Nyanga
it may be mainly due to limited availability of certain

species and not a 1lack of desire to consume. Nyanga
district is heavily populated therefore wildlife may not be
present in large numbers. No one to collect the wildlif:

also seemed to be a limiting factor in wildlife utilization.
In many households the husband works and lives elsewhere,
such as in Harare and is therefore only home occasionally.
As a result, there is no one to hunt which is traditionally
the man's role.
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Very little marketing seemed to occur in Nyanga. However if
there is a lack of wildlife then there would be less
marketing because it is usually the surplus that is seold.
Remoteness or access to markets may influence marketing
however that was not determined in the Nyanga study. It is
possible though that households with less cash income would
not buy wildlife therefore markets for wildlife products may
not exist, even informally. However, it is not known 1if
households in Nyanga have a lower cash income than in

Chinanmura.

In Nyanga, there also seemed to be less interest in having
more wildlife around. Perhaps this lack of interest is
because wildlife does not have high use value to the
households. Existence value may be a luxury and if people
are richer in Chinamura then they may have the freedom to
have non-use values. Long-term vs. short-term survival
concerns will influence the values that are placed on
resources. Several households in Nyanga mentioned that they
would even prefer not to have wildlife in the area because
it is destructive to crops. People in Nyanga may be more
dependent on agriculture due to limited income or less
market access. As a result they are more affected by
outside factors and are more risk adverse. Crop destruction
by wildlife may be a big enough concern that they would
rather forego wildlife because they can not afford crop
loss. Nyanga is located in a favourable agroecological
region, however other factors may be involved.

5.4 OPPORTUNISTIC INTERVIEWS

The following interviews were not conducted as part of the
intended field studies but occurred opportunistically when
visiting other rural areas. However, a brief mention of
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these interviews 1is included because they indirectly
contributed to developing the overall background.

In Wedza, a clinic was visited, and the nurse as well as a
man who was present, contributed to a discussion. They
listed several small wildlife that are used including mice,
hares, several types of birds such as doves, guinea fowl and
partridges, and several insects including crickets, mopane
worms, termites, mandere and cicadas. They did not feel
that there had been any change in wildlife populations over
time and there was no concern about these resources. The
nurse felt that if these resources were gone then the people
would just do without them however she did mention that
during drought they become more important as a relish.
Another interview found that mice and birds were used. One
man felt that wildlife was very important for meat. He
hunted lots of hares as well as duiker, steenbok and impala.
He said that people used to be intimidated by the government
not to hunt. A group interview of men, women and children
at a local shop found that a large variety of small wildlife
was suggested. This wildlife included doves, guinea fowl,
wild ducks and other birds, as well as small game such as
wild pig, hares, duiker, steenbok and bimha, also large game
such as kudu and antelope and insects including ishwa,
tsambarafuta, grasshoppers, locusts and termites. A final
household interview also indicated use of caterpillars,
locusts, mice and hares with some marketing of mice at the
beer hall and hares to the neighbour.

In Mutoko town, one man said that his brother-in-law hunts
birds part-time to sell to the local market as well as
exporting for $75-80 each. It may be possible that he is
seiling exotic birds in the pet trade. A teacher at a rural
school was also interviewed and listed hares, doves, guinea
fowl, partridges, buck, termites and ishwa as being used in
the area. He felt that hares and wild pigs had decreased
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and in particular wild pigs were fewer because they were
overhunted. He said that most hunting by people was done
for personal use not income. Another group interview of
four men found that mice, guinea fowl, doves, wild duck,
hares, caterpillars, termites, ishwa and ants were used.
They said that some people may eat bullfrogs, rats and rock
lizards but that was a matter of personal taste. Also,
chameleons, snakes, caterpillars and ants are used in
medicine. Use of small wildlife in traditional medicine was
not really explored in the two field studies, but could
represent another important use. Finally, two cbildren were
interviewed while herding. They stated that they hunt mice,
hares and birds as they come home from school or while
herding. one of the boys was even carrying a slingshot.
They said that they may catch up to 10 birds in a day and he
had eaten one the previous day. The children's comments
suggest that hunting of small wildlife by children may occur
regularily and could be significant.

5.5 CONCLUSIONS

Evidence suggests that the use of small wildlife by communal
area households is significant. While large quantities may
nct be utilized, small amounts of various wildlife
contributes to the household diet. The importance or actual
sxtent of this use may not be fully recognized even by the
households themselves. In particular the role of these
resources during drought or the importance of these snacks
to children's diets may be more significant.

As expected, these studies show wildlife use differs between
different areas. Even within an area, this use differs
between villages and even households. The availability and
variety of small wildlife will vary betw2en areas for
ecological regions such as available habitat and climate.



Human factors such as population density and agricultural
clearing will also affect wildlife population. The actual
time of collection will alsoc vary between different areas
because the seasons of wildlife availability and
agricultural activities will also vary slightly throughout
the country. As well as wildlife availability, use is also
influenced by religious, social and taste reasons or the
presence of someone to collect.

The amount of marketing also differs between and within
areas and villages. A lack of wildlife may result in less
marketing because there is no surplus to sell. However.
limited access to formal markets such as at local business
centres or cities does not necessarily result in less
marketing. On the contrary, informal trading may flourish
because there is less access to substitutes at stores. In
fact access to markets may discourage wildlife utilization
because it is easier to purchase meat, especially if
wildlife is difficult to find.

The general belief is that the amount of wildlife in the
communal areas has decreased due to agricultural clearing
and increased residency. These are permanent factors which
cannot be easily changed, therefore there may nct be the
potential to increase wildlife in an area. Also, there may
be resistance against increasing wildlife by those who do
not use the wildlife or see it as an agricultural pest.
Therefore attitudes towards wildlife in an area are
important to determine. However, many people do value
wildlife for its non-use as well as its use values and would
encourage attempts to increase the wildlife.

While TCM and HPM do not appear to be suitable valuation
methods to apply to valuing small wildlife in communal area,
CV does have potential. 1In areas with interest in wildlife,
such as in Chinamura, WTP questions should be possible.
However, in areas with little interest or use of wildlife,
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particularily where wildlife is seen as a pest such as in
Nyanga, attempting WTP gquestions may be irrelevant.
Differences between areas as pointed out earlier prevent a
blanket approach to valuation in different areas. However,
recognition of different conditions and factors influencing
use will increase the success of the valuation. Also, the
data from these studies should provide some general
background for initially planning the valuation approach.
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6.0 FRAMEWORK

6.1 CONCEPTUAL FRAMEWORK

6.1.1 Household Production Model for Communal Area Housahold
in Zimbabwe.

Household production theory, which was introduced in Chapter
3, will be used to develop a contextual framework for
household decision making in a Zimbabwean communal areal!. A
description of the socioeconomic situation of communal area
households will be formed and presented within the Household
Production Function framework. This description will be
based on Zimbabwean literature as well as field observation.
This framework will then be used to analyze the value of
wildlife to a household in a communal area in Zimbabwe.
This study will focus on the role of wildlife in household
use through the contribution of wildlife resources to the
basic needs satisfaction of the household. Household demand
theory will then be used to conceptualize how to derive a
value for wildlife. A brief discussion will relate this to
the valuation of forest resources, however this study
focuses on the valuation of the wildlife and does not make
any further attempts to apply this to valuation of the
forest. '

Household production theory cannot be used to measure non-
use values (Braden & Kolstad, 1591). Therefore, the use of
wildlife is examined to see its value to the household and
possible household production valuation approaches. The
household production framework also provides the framework
to consider non-market valuation methods. The following

This model is designed through adaptation of a combination of ideas presented in Gaiha (1991), Singh et
al (1986) and Strauss (1986).
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description of communal area households provides the
characteristics that will be incorporated into the household
model.

This study focuses on the agricultural household in a
communal area (or resettlement area?) in Zimbabwe.
Generally, farm households are large, consisting of about
ten members including two non-residents who work elsewhere
(MLARR, 1990). The agricultural production systems in
communal areas are characterized by a mix of food production
for own consumption as well as for the market (Bradley &
Dewees, 1993). Agriculture consists of cropping and
vegetable growing as well as livestock management.

Farm holdings average from 0.9 ha to 2.0 or 3.0 ha in the
poorer regions and typically include 3.0 ha of arable land
which is often located further than one kilometre from the
household (Bratton, 1987; Reh et al, 1988; Sithole &
Attwood, 19%0). Garden plots vary in size and may be
located near a source of water. Literature implies that
farmers do not have sufficient land to meet their needs.
Dewees (1992) suggests that the availability of arable land
is a major constraint in high potential areas although in
low potential areas the lack of grazing land is at least as
serious a constraint. However, Watson (1994) found that
respondents in her study did not feel that lack of land was
a restraining factor. Nearby communal grazing areas support
the community's livestock. These are savanna areas opened
up by deforestation and agricultural clearing (Campbell et
al 1991). However this land is often overstocked resulting
in soil erosion. Trees and other products in these areas
are also used communally under different forms of social
control.

2References to communal areas also include resettlement areas, although there are some differences
berween communal and resettlement areas.
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The main crops grown include: maize, sorghum, finger and
bullrush millet, ground nuts, sunflowers and cotton.
Vegetables such as tomatoes, pumpkins, squash, kale and
others may be intercropped with the crops or grown in the
garden patches. Sugar cane, bananas, mangoes, oranges and
other fruits are also grown. This produce is essential to
supplying the households basic food needs?. However, much
is also transported to local and urban markets. This income
provides an important source of cash.

Livestock is generally kept for household use. The patterns
of livestock ownership and distribution varies across and
within 2Zimbabwe's natural regions (Christensen & 2indi,
1991; 2indi & Stack, 1991). Cattle represent a source of
wealth and generally are not consumed but kept for draught
power, milk and manure. They also represent a form of
insurance and can be sold if necessary or may be used in the

payment of 1lobola* (Scoones, 1992). Other 1livestock
includes goats, chickens, rabbits, birds and occasionally
donkeys. Goats are valued for their meat and hides,

although some households use the milk. Some of the smaller
livestock may be slaughtered for household meat. Sithecle &
Attwood (1990) found that in their study area the average
household owned seven cattle and seven goats, however one in
five households hired draft animals. Livestock also provide
income. zindi & stack (1991) found that this income was
mostly used to purchase grains or mealie meal, as well as
for school fees, clothes, farm inputs, medical expenses and
lobola.

The main input into production is family labour with simple
technical inputs (Rukuni & Bernsten, 1988; Sithole &
Attwood, 1990). However the returns to labour are very low

3However, some drier areas often experience droughts and the government must supply food relief.

4This bride price is a sum of money, usually in conjunction with cattle, that must be paid to the parents
of the bride by the prospective groom.
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(Sithole & Attwood, 1990). Women are responsible for most
of the household as well as agricultural tasks and therefore
household food security. Children are also involved in many
household and agricultural tasks such as collecting fuelwood
and water or herding cattle.

Little or no capital input may be involved in agricultural
production although seed®, fertilizer or additional labour
may be purchased. Variable inputs into farming are
dominated by draft animals which account for over 40 % of
total variable inputs and fertilizers which comprise about
25 % (Sithole & Attwood, 1990). Cattle and to some degree,
donkeys, play an important role in providing other inputs
such as manure, draught and transport (Cousins et al, 1988).
The success of crop outputs depends on access to the inputs
at the optimal times (Ashworth, 1990; Cousins, 1990;
Cummings & Bond, 1991; Jackson, 1989; Scoones, 1989; Shumba,
1984; Watson, 1994). Households without cattle may have to
wait until others finish planting before they can borrow
cattle. However these late crops are the often hardest hit
by drought. Fertilizer is also critical to yield especially
in areas of poor soil.

The households also utilize their surrounding woodlands for
timber and non-timber products. Small wildlife and insects
are the non-timber products of interest in this study. Due
to limited access to meat and protein for many rural
households, wildlife resources are an important contribution
to household food security (Chimedza, 1989). Family members
contribute some labour and nminimum equipment to collect and
harvest these products. Different ages or genders collect
different products. Generally collection is the task of
women and children while hunting is done by the men and
boys. This opportunistic collection is done in conjunction

SIn disadvantaged areas, seed packets may be distributed by the government.
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with main tasks such as herding, gathering fuelwood,
collecting water, or harvesting.

Many households in communal areas face income constraints.
Household income has been found to vary considerably between
households (Jackson & Collier, 1988; Sithcle & Attwood,
1990; Stanning, 1989; Rakuni & Bernsten, 1988). Jackson and
Collier (1988) found a range of 2$28 to 2$771, however they
also found that 50 % of households received less than Z$137
per capita and 75 % were under 2$248. Jackson and Collier
(1991) estimated an annual mean aggregate income of 2Z$701
per household or Z$227 per capita. If non-cash flows and
gifts are excluded, annual mean aggregate cash income is
Z$421 per household or 2$130 per capital. Sithole & Attwood
(1990) found annual gross farm income varied from Z$600 to
Z$2 000 per household® with an average of 2$1 288. Allowing
for variable costs of about 2$500 per farm and overhead
custs of about Z$60, average net farm income was 2Z$735 and
average non-farm income was 2$375 for a total net household
income of 2Z$1 110. Mudimu et al (1990) found mean annual
per capita incomes in their two study areas to be Z$140 and

2$153. The value of production for home consumption is
estimated to be from 35% to 50% of total household per
capita income. This hcne-use production accounts for a

larger portion of income (70%) in lower income households
than higher income households (55-65%) which have other
income sources.

The factors influencing income are the basic soil and
climatic characteristics and size of the farm area as well
as the 1level of non-farm incomes received (Sithole &
Attwood, 1990). Socio-economics differ between ecological
zones. The main source of income is sale of agricultural
crops {(Mudimu et al, 1990) particularily maize, groundnuts,

6The average farm houseliold surveyed in their study had ten members, although in two areas the average
household had swelve members.
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finger and pearl millet and other crops in smaller
quantities such as bambara nuts, sunflowers and cotton.
cattle also contribute a substantial although not primordial
amount to household income (cash and non-cash) (Jackson &
Collier, 1991; Sithole & Attwood, 1990). Mudimu et al
(1990) found that generation of cash income was dominated by
non-farm and off-farm income generating activities. Sithole
& Attwood (1990) found that vegetables are sold by 38 % of
farmers, while 26% brew beer and 19 % receive remittances.
Many households have absentee members, usually the male, who
are employed in towns or cities. These households then
receive remittances from these absent members. Another
source of income or wealth may be lobola. Household incomes
may be also be supplemented by remittances or gifts from
other relatives. Extended family links often mean that a
member who is well off is expected to help out less well of
family members. Some people also earn extra income by
marketing products from their surroundings.

Through agricultural prc’uction and harvesting of products
from the surroundir~s rany of the basic needs of the
household are met. However, households in communal areas do
not subsist solely on what they produce on their farms
(Mudimu et al, 1990). Products and services are also
purchased from outside. These mayv include construction
materials; agricultural inputs such as seed and fertilizer;
school fees; milling fees’; food items such as oil, sugar,
bread, meat and snacks such as chips, cookies and soft
drinks; as well as other items such as clothing and soap.
Mudimu et al {1990) found that food and clothing
expenditures amounted to 60 - 70% of household income and
this was generally across almost all income groups. This
purchased portion is therefore critical to the households
needs. However, agricultural input purchases were found to

TThe stap's food item maize is ground into mealie meal which involves milling charges.
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be low, which may be because there is little income left
after meeting food and clothing requirements.

This household description can provides the background for
developing a Zimbabwean Household Production Function model.
The household utility function is specified in which utility
is posited to depend on consumption of food, P, (home-
production, purchased or supplied by relatives or
government), consumption of other goods, G, (clothiry, basic
supplies, construction supplies, agricultural inputs,
milling fces, school fees, and other services), health, H,

and leisure, R, among other things. The vector F includes
purchased food, f3, as well as food produced by the

household, f5, food gifts, f3, and coliected food products

such as wildlife, w. The utility function is:
U = U(F,G,H,R) (1)

This U is maximized subject to a "full" income constraint?
and a set of production functions. The "full" income would
be ¥ = py*f; + pg*G. Y is "full" income including income

from crops, wages from employed household members and cash
remittances. pj; is the price of purchased food, f3 and pg

is the price of other goods, G.

Production furictions may include health and nutrition, and
also fertility and longevity. This study will consider the
production of what will be termed Household Basic Needs
Satisfaction, 8, that is, the household utility a&s uzuzen to
be satisfied by meeting at least the basic needs @uch as
food security and purchase of necessary goods. Hildlife
contributes to this utility either directly as a sourta of
protein or by providing income to buy food and other goods.
The qualities offered by wildlife are as an input to food
security and possibly income. Therefore wildlife

8This may be hard to value if labour is for household production and does not receive a wage or if
payment is through bartering.
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contributes to utility. The production function is

represented as:

(2) 8 = (fllfz(glLIK)lf3lw(glLIK)IG)

Therefore the household's basic needs satisfaction, 8, is
produced by consumption of purchased food, f3, produced

food, £, food gifts, f3, wildlife, w, and other goods, G.
The production of food by household agricultural production
requires inputs, g (seed and fertilizer), labour, L
(purchased and household labour), and capital, K (plough,
draught powver). Collection of wildlife may also require
inputs, g (bait), labour, L (household) and capital

(weapons, traps).

Producti~a decisions involve minimizing the cost of
production, ¢ = pg*g + Pp*L (where Py is the price of
labour) subject to time and technology constraints given 8
and K. The following cost function results from
manipulation of equations:

c = f(PglPLIS;K) (3)

The production and consumption decisions are integrated by
the household to maximize utility through production of
goods while minimizing the cost of inputs.

The conceptual household production model that is
constructed above for this study forms the framework for
designing subsequent empirical studies that could be done to
value the wildlife resources. Once determined, the
information on these wildlife values could be used in
estimating the total forest value. This aspect of the value
of forest would involve considering the role that the forest
plays in providing habitat for the wildlife. While this is
beyond the scope of this study, a brief discussion follows.
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The forest could be assessed according to its quantity and
quality of habitat, carrying capacity, present wildlife
levels and other biological features. The value of the
forest could then be analyzed based on the value of the
wildlife stocks present in the forest, the amount of
wildlife harvested from the forest by the communal area, or
the forest's potential wildlife capacity. These approaches
would provide some means of assigning a wildlife-derived
value to the forest. The values derived through some of the
above approaches, could be used to compare the value of
forest in situ for wildlife resources versus its use for
fuel and other products. These wildlife and tree resources
may also have potential but unrecognized value that is
greater than the value of the alternatives and greater than
the costs of acquiring these resources.

Empirical work to determine wildlife value would require
data on demand for wildlife. These data could be collected
through a detailed study of the communal area. One approach
to valuing wildlife would be the derived demand approach
which will be discussed next followed by a discussion of
other possible approaches to valuing wildlife resources.

6.1.2 Derived Demand Approach

By making assumptions about certain characteristics of the
production function®, the marginal willingness to pay for
wildlife can be calculated. The household's utilization of
the wildlife resources specifies the demand for these
resources. Derived demand theory can then be used to find a
value for trees based on the utility or value of wildlife to
households. The derived demand approach measures quantities
of marketed products used by the household. The value of
the product is the product price minus the costs of
production. Campbell et al (1994) used this approach in a

9See Maler (1981) and Smith (1990).
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study of two villages in Zimbabwe. They were able to
determine values for a number of products.

In order to determine the household's production function,
however, detailed information on flows of resources is
required. However, this information may be difficult to
collect. Campbell et el (1Y94) could no% get accurate
information on products collected occasionally and
opportunistically. As a result they simpl:i:fied their data
collection to a limited range of frequently used products.

Documenting the flow of wildlife to households however, may
not be that difficult in areas where the quantities and
varieties utilized are limited. The field studies found
that households were able to give an account of the wildlife
they used and quantities. However, because much of the
wildlife is collected occasionally and opportunistically the
household may not actually be aware of the full amounts. A
household diary of wildlife utilization may be the most
accurate approach. The diary could record collection and
consumption patterns. However, success would regquire
cooperation because the diary would need to be kept by
households for a year due to the seasonality of wildlife
use. Detailed information collection should be possible
with adequate research time although the costs of collectirg
this detail must be considered.

The study by Campbell et al (19294) also revealed some
possible biases in collecting information. These included
interviewer bias as a result of inconsistency between
different interviewers in asking questions about guantities.
There may also be respondent bias. If the respondent was
suspicious about the purpose of the research they may have
under 9r over estimated their guantities. There may also be
unit bias because local units had to be converted to
technical units and conversion factors may not have been
sppropriate. Seasonality bias due tc¢ high levels of
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seasonal variation made it difficult to assess annual
consumption rates.

These biases could affect collection of wildlife data also.
Interviewer and respondent bias are also possibilities with
collecting information on wildlife. In particular,
respondents may under-report their wildlife quantities such
as buck or hare if they feel this h iting is illegal.
Respondents nay also not want to adm: us=ing wild foods if
they feel it is shameful. Strategic . a< could also occur
if the respondent downplays the importance of wildlife so
that food relief supplies will not be decreased. Conversely
some people may over estimate their wildlife guantities to
make these quantities seem more worthwhile. Unit bias can
be avoided by comparing amounts to standard container sizes.
ie. establish a standard size of a dish, bowl or bucket and
In particular, seasonality determines consumption therefore
the time of data collection will influence the accuracy of
the data.

The value of the product is its price minus its production
costs, however Campbell et al (1994) found that labour was
virtually the only input in producing wocdland products.
Tools were occasionally used but these had negligible costs,
especially when considered over the life of the implement.
The same is also true for collection of wildlife. Equipment
costs are negligible and 1labour time is the main input.
Therefore values would be the market price of the product
minus labour costs.

Labour time, however, may be difficult to determine because
much wildlife collection is opportunistic. Campbell et al
(1994) used a variety of methods in their study of woodland
products to determine labour time. Transportation costs
were measured as the distance from the household to the
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collection site multiplied by a travel rate!® of five km/hr
to give travel time per trip. Total travel time was
therefore the nurber of trips times the travel time per
trip. Total collection time was collection <time per
guantity!!’ multiplied by the gquantity collected. Total
labour time therefore was the sum of travel time and
coilection time. If production time could not be determined
then labour costs were assumed to be 40 % of the product's
market value.

These methods of determining total labour time would only be
applicable with certain wildlife species that involve a
collection trip. For wildiife that is collected
opportunistically or in conjunction with other tasks there
would be no travel time. However an estimate of the actual
time involved in collecting the individual wildlife could
probably estimated. Total collection time at the end of the
day or the end of the task would be based on the number
collected. For example if a locust took one minute %o catch
out of harvesting time then if six locusts were caught
throughout the day then six minutes of collection time are
involved with collecting locusts. However, it is suspected
that collection times for many species would be very
minimal.

Even if labour time can be determined, labour wage rates may
also be difficult because they may vary considerably.
Campbell et al (1994) found a range of $5 - $25 per day. In
some cases, benefits of activities would be negative if
labour was given much value (Campbell, 1993). Also, labour
availability is very seasonal (Gumbo et al, 1990; Zinyama,
1988) . As a result of the lack of data on labour, this
input is often downplayed or neglected (de Beer & Mcdermott,
1989; Moyo et al, 1992; Southgate, 1988). Assigning a wage

10This rate was based or survey data.
UThis was also based on household interviews.
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rate to the time spent collecting wildlife does not seem
appropriate because these househoclds are not working for a
wage. In particular much of the collection is done by women
and children. If men are available for collection then they
are probably not employed off their farm and would therefore
not be drawing a wage. 1In fact the value of time seems to
hold a different meaning in communal areas than in urban
areas where society and work is based on schedules.

Another concern is that current market and labour prices may
not be appropriate for valuing large changes in areas where
woodland is a major part of :.e local economy (Campbell et
al, 1994). 1If large areas of woodland were removed in these
areas, then woodland prices would increase and labcur prices
would decrease. Because woodland producers are also the
consumers, studies using derived demand need to 1look at
consumer surplus as well as producer surplus.

However, if woodland was removed and the wildlife decreased
then probably less wildlife would be used and less would be
sold because there would be less surplus. Prices may not
increase because wildlife products do not appear to be
significant enoug: to be very price elastic. However, it is
possible that in certain areas there may be a strong
dependence on wildlife and woodland products and therefore
large changes could affect prices.

6.1.3 Other Valuation Approaches

The most basic approach to valuing wildlife resources would
be to determine the market value for the wildlife and then
multiply by the total quantity sold to get a total market
value. However, while wildlife products may have a market
value if there is a demand for such items in cities, this
may not be a relevant value to assign to wildlife products
used by communal households. Urban markets may be supplied
by specific suppliers and not by communal households.
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Hobane (1994) fcund ‘“hat collectors came from urban areas to
collect caterpillars in the rural areas. These collectors
did this as a job. ‘“ae market price in the city also may
not be applicable if it is high to cater to people who can
afford "specialities". These prices may be higher than
communal households would actually pay in their area. If
communal housernlds actually had to pay this price for the
wildlife they may aot be able to afford it and would
therefore exclude it from their consumption bundles.
Therefore, prices in informal markets may be more
appropriate. However, some households might only consume
wildlife because access to these products in the forest is
essentially free except for the time and labour in acquiring
it. Therefore, finding a market-based value for wildlife
excludes a large portion of the use value which is home

consumption.

It is also assumed that market prices reflect scarcity.
However, scarcity may instead result in 1less wildlife
marketed instead of a change in price. Households may not
be willing to pay a higher price for wildlife and will
substitute away or Jjust omit wildlife from their diet.
Households that sell wildlife may be forced to gquit because
they do not have surplus or else they will have to sacrifice
their own consumption in order to sell what they harvest.
Therefore market prices may not actually reflect scarcity
and may not be a suitable indicator of wildlife value.

Instead of determining a monetary value there are a wide
range of non-monetary value indicators that could be used to
measure demand for wildlife products (de Beer & Mcdermott,
1989). The demand for wildlife products could be proxied as
a function of the frequency of consumption of the products
or the frequency of collection. This collection and
consumption could be compared to overall food intake. It
may be possible to equate this percentage of wildlife intake
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to total food value to get a value of wildlife. However,
this would involve determining the total value of food which
would include food that is produced at home as well as food
expenditure.

A direct value could also be found by considering the time
and effort expended obtaining wildlife products or the
percent of household time budgets devoted to collecting

wildlife. This collection tire would have an opportunity
cost of lost wage value. However there may not be an
appropriate wage value to use. Collection time could be

proxied by the imputed value of time in other activities
such as food production or the value of foregone production
(Bojo, 19293). However, the value of colle .ion time would
be affected by seasonality with a higher value on this time
during the harvest season compared to the winter when there
is less work. Time spent collecting wildlife could also be
ranked against time spent on other activities to determine
its relative importance. Values could also possibly be
inferred from distance rather than time. “The distance that
people are willing to travel to find substitutes for
resources that are exhausted near the homesite would
indicate the demand. However it is suspected that if nearby
wildlife is exhausted then the wildlife would not be used.
Most collection seems to occur around the homesite with
little effort required although occasional trips may occur
to a specific collection site or for a specific wildlife.

It may also be possible o wslue wildlife resources by
tracing their link with orga#izwd. markets for other products
(Campbell, 1993). One approach could be achieved by
considering tre walue of substitute products that would have
to be purchased from organized markets if these wildlife
products were eliminated. i.e. their "replacement cost"!2
(Bojo et al, 1990). Thus crude estimates could be

12For a critical discussion of this application, refer to FAO (1992).
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calculated by multiplying the quantity of wildlife products
collected from the forest by the "farm gate price" or
“replacement cost" of the wildlife product. However, since
many of these products are not bought and sold then there
may be an understatement or overestimate of local use value
(Campbell et al, 1991; Behnhke, 1985; Bojo, 1993). In
reality, financial constraints might not permit the farmer
to switch to a marketed product, they may not choose to buy
the marketed replacement good, or the good may be a
necessity with no replacement or close substitute. Gumbo et
al (1990) used the replacement cost method to derivs a value
for trees in Southern Zimbabwe. Campbell et al (1991) also
used this method in conjunction with other valuation
exercise to look of the value of trees in Zimbabwe.

However, with respect to wildlife products, "farm-gate"
prices would not be appropriate. Wildlife is often used as
a snack or extra therefore there would not be a replacement
product. Also wildlife meat may be considered cheaper to
buy than domestic meat. In the field study, one household
that was asked about market prices for wildlife, compared
prices to similar domestic animals but stated that the
wildlife would be cheaper. Wildlife may be considered
cheaper because it is &essentially a free resource.
Therefore "farm-gate" prices would be an overestimate of the
value.

Alternatively, a value for wildlife products could be
obtained if these products are bartered. Eventually, the
bartering would lead to a 1link when a market good is
bartered for a non-market good. This could be used as a
basis for determining a value for the non-market good in
terms of the market good. However, in the field study,
wildlife products did not appear to be bartered and
therefore this approach may be inappropriate.
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Fines and penalties for misuse of resources may alsc be an
indication of the value of the resources. However, the
extent of enforcement would vary between areas. Also, much
of the resource control appears to be social pressure not
legal control.

Ranking of wildlife among other goceds could also be used to
determine a value. By ranking these goods among goods with
a market value, an approximation of their value could be
derived. This value would be somewhere in the range between
the prices of the market goods ranked above and below the
wildlife good. However this assumes that the prices of the
market goods are also in relation to their household
irportance. Different resource areas could also be ranked
to show the values of the different resources, including
wildlife, in relation to each other. A value could be
inferred if some of these resources were tied to a market
value. This ranking may be done by direct questioning of
individuals or through analysis of household surveys. Also
PRA could be used to get a community ranking. Even if the
ranking does not determine a monetary value, it seems to be
an appropriate approach to determining value because it may
not be the monetary value of wildlife that is relevant but
rather the significance of the resource in relation to other
tradeoffs.

Finally, while these approaches generally utilize some type
of market connection to determine value, most small wildlife
is probably used for subsistence therefore nonmarket use
values need to be incorporated. Non-market valuation could
involve application of techniques such as Travel Cost
Modeling, Hedonic Price Modeling which are Household
Production approaches to measuring use values or Contingent
Valuation which can measure non-use as well as use values.
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6.2 ANALYSIS8 OF NON-MARKET VALUATION METHODS 1IN A
ZIMBABWEAN CONTEXT

The theoretical basis behind the non-market valuation
methods, Travel Cost Modeling, Hedonic Price Modeling and
Contingent Valuation was discussed in Chapter 3. As well,
these methods were mentioned with respect to developing
countries. These methods will now bhe examined more
specifically with respect to their application to the
valuation of small wildlife in communal areas in Zimbabwe.

6.2.1 Travel Cost Modeling (TCM)

Based on data about the processes involved in small wildlife
collection and use, Travel Cost Modeling was found to be
unsuitable for wvaluing small wildlife in communal area
households in Zimbabwe. TCM involves distinct trips with
time and expenditure that can be estimated. However,
everyday trips and activities by a communal area household
may not be easily identifiable and measurable in terms of
costs. Small wildlife, in particular, is often collected
opportunistically with few inputs.

The value of time presents a major problem as the concept of
time and the cost of time may be different than in developed
countries. In developed countries there may be time
tradeoffs with paid labour time. However in rural areas in
developing countries, there may not be an opportunity cost
of time such as lost ir .uile becalse there is no alternative
income. Also, wage YyYates are very low so the cost of the
trip in terms of time costs would appear low.

However, there 1. .y be tradeoffs with other activities which
are significant. Women are responsibl= for agricultural
production, emsuring household food security as well as
household dutikes. Therefore collection of wildlife, such as
insects, may ®rovide a conflict with time spent on other
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activities. Children, however may collect wildlife, such as
birds, while herding cattle therefore the collection does
not interfere with their main activity or require additional
time. Collection of mice from the stalks during harvest
involves everybody but does not necessarily interfere
significantly with the harvest. It may be that while the
collection of the wildlife ir the different cases requires
some time tradeoff with other activities, there may be
sufficient time that all activities can be still be
incorporated. '

TCM alsc does not account for r 1- .ourpose trips. It is
very likely that a trip t. hunt or ..arvest wildlife may also
involve other tasks, such as collection of other non-timber
products. Alternatively, the main purpose of the trip may
not be to collect wildlife and this collection may just be a
function of opportunity that arises on the trip. Because a
hunting trip may not be easily isclated this further
discourages the application of TCM.

People 1living at a subsistence or low income level are
limited in their capital. Therefore, expenditure tends to
be on necessary items that can not be produced by the
household. Weapons or traps for hunting and collection are
made from household or local materials and therefore does
not involve additional costs. Food on hunting trips would
be brought along or received from people almnng the way. Due
to the nature of extended family and relationships there mezy
be friends or relatives along the way to lcdge with so iz is
doubtful that lodging would be an expense. As a result the
actual costs of the trip would be low or non-existent.

Because there really may not be any substantial costs or
time allotments, TCM does not appear t: be appropriate to
apply to small wildlife valuation in communal areas in
Zimbabwe. However, it can not be entirely ruled out and
could possibly be applicable for other resources which
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involve specific trips although low costs would probably
still limit its application. Probably the most suitable
application of TCM, in 2Zimbabwe, would be in valuing
recreational areas such as the National Parks.

6.2.2 Hedonic Price Modeling (HPM)

Due to a lack of property rights, Hedonic Price Modeling
(HPM) also does not appear to be very applicable in communal
areas in Zimbabwe. In Zimbabwe, land is held in customary
tenure. The land is allocated to the household and is
inherited by t!.e sons. Unused land is reallocated to those
who need it. While the individual may assume they have
title to the 1land, legally they do not have title. As a
result land can not be bought or sold. This effectively
precludes application of HPM because there are no land or
housing prices and no property markets. Therefore
environmental qualities can not be incorporated into a
property price.

Even if property could be assigned a price, income
limitations would impose restrictions on choices. It may be
possible that for many people, no additional income could be
alotted to purchase land with better qualities such as
greater wildlife opportunities in the area. Also, since
these resources are public then purchasing 1land near
wildlife opportunities would not prevent use by others in
the areal!’. Therefore there may not be an ince::tive to pay
a higher price for this land which would not havz exclusive
rights to these resources.

This lack of property rights and the ability the purchase
desired qualities essentially eliminates HPM. The only way
that it might be applicable would be through some
modification. Perhaps, HPM could be used in a ranking

3Hunting and harvesting of these products would be rival use since use by an individual precludes
further use by anyone else.
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exercise of different areas or sites, where the preference
for different qualities would be incorporated in the
individual's ranking of the site. However market prices
would not be involved unless these choices could be linked
to a market and this would be difficult if land can not be
bought or sold.

6.3 CONTINGENT VALUATION (CV)
6.3.1 Factors Affecting Application in Zimbabwe

Evidence from other developing country studies suggest that
Contingent Valuation can be successfully applied to
valuation in a developing country. CV is currently the only
method available for measuring non-use values as well as use
values and it also appears to be the most appropriate of the
non-mark=2t valuation methods to apply in the valuation of
small wildlife resources in communal areas in Zimbabwe.
Interest is also growing in CV's potential applications to
natural resource valuation in Zimbabwe. Campbell et al
(1991) used CV to value woodlands and their products. The -
following examination will consider possible survey design,
biases, considerations and modifications for the application
of CV to communal areas and small wildlife resources.
However, since no actual testing of CV occurred in the field
studies, no definite conclusions can be stated, only
possibilities.

One factor that may limit the application of CV is lack of
education and illiteracy. In the two provinces where the
studies were conducted, Mashonaland East and Manicaland
provinces, 71 % and 76 % of people over the age of five had
less than a grade 7 education (CSO, 1992). Of these 41 %
and 49 % respectively had no education (CSO 1992). 1In
Manicaland, 75 % of the population over 15 years of age were
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literate (CSO, 1992). This included 69 % of females and
83 % of mal=s (CSO, 199%2). These rates tended to decrease
significantly with age from 91 % for those 15-19 years to
32 % among those over 65 years of age. These literacy rates
also varied significantly between the districts within the
province. Socio-economic studies on communal areas
houseliolds in Zimbabwe by Cutshall (1989; 1990) found that
most of the adult population had no school experience. They
found that the 1likelihood of no education was higher in
older adults than younger adults. Most of those that did
have education only had primary education. Also, males were
more likely to have attended school than females.

However, while evidence suggests low levels of education and
literacy is common in communal area households these factors
should not prevent application of CV. Instead, these
limiting factors should be considered when designing the
survey for the targeted respondents;,. Oral interviews rather
than written guestionnaires would likely be more
appropriate. Other methods of gathering information could
also be used, such as PRA and RRA. CV should be possible
with <clear explanation at an appropriate 1level and
sufficient time. Other CV studies in developing countries!4

with low levels of education have been successful.

Another factor affecting the success of CV questions will be
people's attitudes towards wildlife. These attitudes will
differ within and between areas. Where wildlife poses more
of a threat to agriculture than a benciit, then WTP
questions will be irrelevant. Due to household factors,
such as tastes, religion, or 1lack of labour to collect
wildlife, use values for small wildlife may be 1low.
However, while low use values may discourage use of CV, non-

use values may still be significant.

14See section 3.3 for CV studies done in developing countries.
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The choice of WTP or WTA will depend on the purpose of
determining the wildlife value. However, income effects
must be considered. Cash income is 1limited in some
households which constrain a household's WTP bid while their
WTA bid could be high. Also, income distribution is highly
skewed in Zimbabwe and even within communal areas there are
wide differentials (Jackson, 1989; Jackson & Collier, 1988;
Moyo et al, 1992). Related to this income bias may be
gender bias. Female respondents may not be willing to
suggest a WTP value if they do not have access to the
household's cash income and therefore could not pay.
Female-headed households may also be poorer so their bids
may be constrained. However, Stack & Chopak (1990) who
conducted a study on household income patterns in Zimbabwe,
found there was insufficient evidence to support the common
assumption that female-headed households are a disadvantaged
income group. Therefore due to skewed income distribution
and possible gender effects the choice of question and its
success could vary greatly within a sample.

While WTP and WTA bids may differ if the good in question is
unique, small wildlife resources and insects would probably
not be considered unique or rare. Therefore the elasticity
of substitution would probably be large. In fact it already
appears that a lot of substitution away from these goods has
taken place. However while WTA would measure the cost of
loss of wildlife resources this probably is not realistic
because it is not 1likely that any form of compensation would
be offered. Also it appears that these resources nray
already be gone in several areas. Therefore it may be more
realistic to ask WTP to see what individuals will pay to
have increased wildlife resources or increased access
through a licence particularily if they were guaranteed wmore
wildlife in the area.
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Oopen-~ended or closed-ended questions could be used. These
questions could determine the WTP for a project to increase
wildlife although this would involve work in developing and
defining the project. WTP for a licence may be more
definable and is a way of assigning property rights to a
common property. ~~ople may be more willing to pay for this
vnan for a communal project where they may expect problems
with free-riding.

Open-ended questions were used in this field study to test
response to WTP questions and response was mixed. While
some people were not able to state a value, others could
come up with a value that seemed rational. However, my
guestions were not really a test of the open-ended
technique. The closed-ended bidding format may be more
suitable in Zimbabwe because a good deal of trade occurs
through bargaining similar to the bidding format. Therefore
it seems reasonable to sugjest that closed-ended questions,
would be appropri :ce.

However, determining the rang= of possible values for
closed-ended questions requires careful consideration of
incomes and expenditure and then pretesting. The stated
values range must be low and high enough to include the
respondents possible total value. One comparison for this
range of bids may be in relation to average meat
expenditure. For use value it is not expected that the
respondent would pay more to substitute wildlife then they
wouid for meat expenditure. It is expected they would pay
significantly less because wildlife meat is considered
cheaper to buy than domestic meat. The household's monthly
expenditure on meat may give a rough indication of what they
may be WTP for increased wildlife to hunt in their area.
Household income, may be a check on how realistic a bid is.
An average income value could be used as a guideline for the
upper limit. However, several households in the field study
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indicated that non-use is also important. Thexrefore the
range of bids needs to account for the non-use portion of
the resmondent's WTP which may be large.

An open-ended question may capture high bids which include a
greater non-use value than was expected. However, whether
an open-ended dgu=stion at the end of the closed-ended
questions wonld offer additional information or would
instead be influenced by the bidding prices is unknown. It
is suspected that the open-ended value could be biased
towards the bidding prices, especially as the respondent may
want to give the answer they feel is correct.

A possible format may be to introduce an open-ended question
initially and then follow this by closed-ended questions.
By introducing the open-ended question first then there
would not be starting point bias from the suggested bids in
the closed-ended section. The open-ended bids could then be
compared to the closed-ended bids and the bids could be used
as a check on each other.

The terms of payment require consideration. Mocnetary terms
are usually used in developed countries however this may not
be the most effective in developing countries. Although
money is wused in rural areas in 2Zimbabwe, monetary
transactions may be less common among some households.
Particularly households 1living close to subsistence level
where cash income is very limited or very isolated

households. Money value may be suitable for villages
located near markets or with rvad access to market. Here
the concept of money is 1likely to be strong. These

households probably sell products in the markets or visit
urban markets therefore their market exposure is great.
However in more isolated or distant areas, people may not
regularly visit large markets. Although trade may occur
within informal local markets which may involve cash.
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Non-monetary contributions may be more successful because
some people may not be able to afford monetary
contributions. Also, monetary centributions may be biased
if people feel that the government should be paying.
Promises were made during the 1liberation war in Zimbabwe,
and now certain public goods are considered fundamental
government responsibilities (Robinson, 1988). wildlife
resources are a public good with open access, therefore
people may not be willing to pay for them. However, in the
field study, respondents did appear to be WTP some amount.
No one indicated that they felt that they were not
responsible for paying or that the government should ey-
Some households did, however, express some concerr about
ensuring that everybody paid.

Alternate forms of payment, such as trading, may be employed
within rural areas. Therefore, payment in terms of maize or
other crops may be a more recognizable form of payment.
Main crops grown in the survey area should have a well-
established value. Therefore payment in terms of crops
could be easily converted to a money value. Contributions
in terms of labour or materials may also be suitable.

Frequency of the payment should also be considered. This
frequency should perhaps be the same as for some other
billing or payment that might be received regularly by the
household. Farmers would not receive monthly income but
would be paid after harvest, so WTP bids could be very
seasonal. However, individuals receiving remittances from
spouses or relatives may receive these monthly. Instead of
regular payments over time (monthly, bi-annually, annually)
the payment for a project could also be a one~-time payment
for access. The seasonality of wildlife availability as
well as income availability may be a consideration in
determining the payment schedule.
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Hypothetical bias could be a problem. While communal area
households may have 'indigeneous technical knowledge' about
trees and utilization (Campbell et al, 1993), they may be
uninformed about externalities associated with that use
(Campbell, 1993). Therefore tradeoffs in use may not
account for these affects on other resources they use, such
as their non-timber resources. Information and explanation
may reduce bias due to lack of understanding or incorrect
perceptions about the good being valued. However,
hypothetical bias can still arise if the respondents do not
take the CV questions seriously or do not anticipate having
to pay. It seems reasonable to suspect that this type of
hypothetical bias could be relevant. If the survey is not
taken seriously then unrealistic responses may be given for
amusement, particularly if other people are also present.
Hypothetical bias was not examined in the field study.
However, verification of responses might be to compare
responses across the village or to consider the response
compared to other expenditures and how much the wildlife is
or would actually be utilized.

In this field study, interviews were conducted with
respondents answering at the time of questioning instead of
a possible approach where the respondent may be given a day
to contemplate their answer. 2Allowing time to respond may
be inportant for households to determine how they could
allocate their income. However, the extra time may also
introduce bias. Time would allow the respondent time to
discuss the bid with family members and neighbours.
Therefore they could collude to influence the actual bid.
Also, the respondent may individually strategize especially
if they see an opportunity to free ride. The best approach
would probably be to receive the answers immediately and
therefore avoid the possibility of this bias. The
interviewer can allow sufficient time for the respondent to
think about their response at the time of the question.
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In conducting household interviews it was found that any
available household members usually congregated as well as
visiting neighbours. The presence of others, however did
not appear to cause any hesitation in answers. Perhaps,
privacy is not as sensitive an issue as it appears to be in
developed countries where people as concerned with
anonymity. In communal areas population densities are high
and there is sharing of communal resocurces. As well, many
tasks are done with others, such as collecting water,
fuelwood or harvesting. Therefore the society may be more
community orientated rather than individualistic. While the
presence of people may not influence whether people respond,
it may influence the actual answer. The respondent may not
express his true WTP if he feels it sounds %too luw or too
high compared to what others may say. Or perhaps the
respondent may want to impress others or influence their
bids also. While the presence of other people may influence
responses, this situation may be difficult to avoid.

An alternative approach to WTP questions as discusz:zl above,
involves the referendum format. The referendum apprcach may
in fact be more suitable, particularily if a specific value
is not needed. Instead, the respondent votes on different
scenarios with differing levels c¢f wildlife quality or
quantity. There could even be a price tag included with
each scenaric to determine monetary values. Votes for a
particular scenario would indicate what the tradeoffs are in
terms of wildlife and other resources. This approach may
avoid some of the problems outlined above.

The field study found that community decision tended to be
made by group consensus rather than voting although voting
did occur. This reluctancy to vote against someone else may
be a cultural trait (K. Muir-Leresche, pers. commn.).
However, a referendum survey does not involve voting against
someone else but is a choice for a particular scenario. The
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referendum format also precludes determining an exact value
for wildlife. If carefully designed the survey should allow
wildlife to be ranked among other characteristics in the
household's production function. It may be possible to
value these other characteristics that are being traded off
against different wildlife scenarios if the purpose is to
derive wildlife values. However the ranking of wildlife
within the household's production function may be sufficient
to satisfy the purpose of valuing the wildlife.

Studies in other developing countries have supported use of
CV. The background knowledge gathered from this study also
suggests that CV could be possible. However, it would have
to be closely tailored to the social and economic conditions
of the research area. Conditions vary dgreatly across
communal areas and within the communal areas and villages
themselves. Therefore a blanket approach to CV is not
applicable and some modifications are needed. It is not.
suitable for researchers to import CV studies done elsewhere
without careful consideration of differences in the research
area. More specifically, the researcher should have a
familiarity with the area where they are attempting to
employ CV or should employ assistants that are familiar with
the area and with what the researcher is attempting to
achieve. Also, pilot studies can be an important
determinant of the success of a survey. Feedback from
individuals in the villages may suggest which type of survey
questions will work best. After revisions then a pre-test
can be used to determine the finsl version of the survey.
In general, the success of the valuation study will depend
on the researchers understanding of the processes and
conditions in the study area.
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6.3.2 Hypothetical Variables To Consider With CV

The discussion above concluded that CV could be applied and
highlighted factors that may affect the success of its
application. This next section proceeds to suggest the
variables that may influence the household's WTP {or WTR).
These choices are based on variables suggested in other CV
stﬁdies in developing countries as well as observuations from
the field study. The variables income, education,
information and perceptions as well as household size were
introduced in Chapter 3. These are considered as well as
additional possibilities such as household employment, age,
gender, environmental awareness, religion, ethnicity,
drought and nearness to markets. Also, factors that
influence household food security are expected to indirectly
affect wildlife use, if household food security and the use
of wildlife resources are related.

A positive relationship between income and WTP is generally
expected. However with respect to small wildlife, WTP may
decrease with increasing income if wildlife is considered an
inferior good. Wild foods, including wildlife, offer a
coping mechanism during food shortages and are considered
more important to poorer households. Therefore as income
increases, household food security increases so the
dependence on wild food decreases and WTP may also decrease.
Chimedza (unpubl.), however, found a positive relationship
between income and the demand for wildlife. Therefore
wealthier households may not use less wildlife than poorer
households. The field study results also found a positive
relationship between higher wealth households and wildlife
use. In fact, use may be very low by lower wealth
households.

However, it may be important to recognize the importance of
cash income as being the determining factor. A significant
portion of income in general may include non-cash income.
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Therefore while a household may be wealthy in terms of total
income, they may not have sufficient cash income to spare
and ¢nhis may influence their WTP.

In terms of non-use value, WTP may increase with income
because non-use value may represent a luxury that can be
afforcuod. Several higher wealth households in the field
study did indicate the importance of wildlife for non-use
value. “iowever a few of the lower wealth households also
mentioned tiis importance. Therefore it is not obvious if

income would have a positive or negative relationship with
wildlife value.

Outside employment of household members may be a factor. It
is very common for communal area households to have an
absent member who is employed elsewhere to support the
family. This household member, who may be the household
head, may only return occasionally throughout the year.
Therefore if this is the male of the house then hunting of
certain wildlife may not occur. However, households with no
one to collect wildlife may be also be less WTP, even if
they have the cash income, if they do not feel that they
would benefit from increased wildlife resources.

Household size may be a variable for several reasons.
Larger households would have greater demands on income and
may be less able to contrikute money, although they may be
able te contribute labour. Mudimu et al (1990) found that
larger households had lower per capita income. Therefore
through income effects larger uLouseholds may have a lower
cash WTP bid. Alternatively, large households may also
utilize and value wildlife more because they have more
individuals to feed. However, Cutshall (1989) found that
household size and compositions had very marginal effects on
the value of wildlife (large) to the household, although
smaller households were a 1little more inclined to view
wildlife as valuable.
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Education may have a positive affect on non-use values of
wildlife if environmental awareness has been increased
through school or exposure to literature and information.
Alternatively, increased education may also decrease the
respondent's use value for wildlife if they are exposed to
more ‘'modern' society where these resources are less
acceptable. However, education is not expected to be
significant. In fact, older respondents may have greater
use and non-use value through traditional and religious
beliefs, however, these respondents would probably also have
less education.

However, information and perceptions may influence
responses. Cutshall (1989) found that the valuation of
wildlife resources was likely to be affected by perceptions
by the households of costs they would have to bear such as
losses or damages from wildlife. Several households in the
field study indicated that wildlife was destructive to crops
and therefore they would prefer r :t to have it around.
However, other households indicated <‘hat even though it may
be a crop pest, small wildlife cov'd easily be controlled
and could proved benefits as well.

In terms of use value a positive re!>»tionship between age
and WTP is expected. Older respondents may remember
previous wildlife and may have previously hunted but now
they see the wildlife depleted due to population and
deforestation. With respect to use values they may wish to
have wildlife to hunt again and therefore see it as
important. However, Cutshall (1989; 1990) found in their
socioeconomic surveys of communal households in Zimbabwe
that as age increased individuals were more likely to see
wildlife! as valueless.

15These studies mainly dealt with large game.
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Younger generations may have less use value for wildlife.
They may lack hunting sliils to hunt and also may not have a
taste preference for wildlife. However, with respect to
non-use value, younger people may have increased awareness
of environmental concerns through school. This awareness
may increase their existence and option value for the
wildlife. Parents may also have an interest in protecting
wildlife for their children and therefore the wildlife would
have bequest value. Several households did mention that
they would like to have wildlife in the environment for
cheir children to see.

Gender may also be a factor influencing WTP values.
Different ages and genders are responsible for collecting

different species of wildlife. Women tend to collect
insects and some mice during harvesting. Children collect
insects, mice and birds especially as snacks. Men may

collect mice, kirds and small game like hares, buck and wild
pig. With some species there is also a difference between
who collects and who consunes. While the majority of
collection may be done by the women and children, the
hcusehold male may have priority in eating. Also, mice
collection may be practiced by children, however they may
sell them to men as snacks. Therefore value may also differ
between the collector and consumer. This study found that
generally men tended to favor wildlife more than women.
This was for existence value as well as use value. Women
generally were less positive about wildlife. They were
scared of large wildlife and felt it was dangerous and
scared the children. Both genders were concerned about crop
destruction.

Cutshall (1989; 1990) found gender differences in
perceptions about wildlife also. Female~headed households
tended to be more inclined than male-headed households to
see no value in wildlife. Campbell et al (1994) found that
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all their participatory groups (men, women, boys) highly
ranked non-market values for woodland products. However,
there were slightly different perspectives between the
groups who each emphasized different non-market values. The
men and women were more concerned with spiritual values and
sacredness. In particular, the men were also more concerned
with passing on the resources to their children. The boys
stressed direct use values and ecological functions,
probably due to environmental education at school.

Religion is also considered to be a factor in Zimbabwe.
Zimbabwe is well-known for its traditional religious
practices which are ecologically based (Nhira & Fortmann,
1991). Evidence of religious controls on resource use has
emerged in studies (Bourdillon, 1979; Garbett, 1969; Gumbo
et al, 1990; Matose, 1991; Mazambani, 1991; McGregor, 1989;
Nhira & Fortmann, 1991; Wilson, 1987). Certain wildlife
maybe considered sacred and therefore have great spiritual
value. The household's religious beliefs may therefore
influence their WTP.

Ethnicity may also influence WTP. Cutshall (1989; 1990;
1991) found that ethnicity did have a small effect on the
perceived value of wildlife. Within a study area there may
be different ethnic groups.

Access to markets such as a local business centre is
considered relevant to the value of wildlife. Proximity to
a market would determine the availability of substitutes for
wildlife such as meat from the butcher. Increased nearness
to a market may also mean increased urbanization and less
available wildlife because of increased population density.
Exposure to urbanization may also influence attitudes
towards use of wildlife and taste preferences. A negative
relationship between proximity to the market and use of
wildlife was expected. However the field study results
provided mixed evidence regarding the influence of markets.
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In fact, wildlife utilization appeared to be more prevalent
in some areas near markets while in some remote areas it was
rarer.

Drought or crop failure may be a factor affecting
consumption of wildlife through its effect on household food
security. If crops fail or 1livestock dies then the
household may be forced to rely on other source:. of fooa.
such as small wildlife. Chimedza (unpubl.) found that
respondents felt that this was true. Howevel, the drought
could also result in a decline in wildlife numbers and
therefore a decrease in use. Campbell et al (19924) found
that drought affected producers and consumers of woodland
products. Production of certain products such as mopane
worms decreased. However, extraction of other products
increased because financial pressure forced people to rely
more on their local resources.

Resource richness in an area may also be a factor. Campbell
et al (1994) fcound that an abundance of certain woodland

products in .+ .- i:ge resulted in a low ranking of those
particular piroaust: - ven it they were essential products.
People may rnn* :; ii"cciate the resources because they take

them for grant... Therefore people may be less WIP in areas
where wildlife is abundant if 1little increase in wildlife
resources is needed or the increase would be insignificant.
However, if the wildlife resource is depleted and people do
not feel that it can be restored then WTP will probably be
low.

Household food security and use of wildife are expected to
be related if wildlife is used as a coping mechanism during
food shortages or 1is used more by poorer household.
Therefore factors that affect household £food security
(income, agricultural production, seasonality, etc.) and
agricultural success would indirectly influence WTP for
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wildlife. However, some of these factors are already
considered to directly influence wildlife value.

6.3.3 Methodological Issues

Various methodologies coul’ be employed to carry out non-
market valuation work and data collection. These could
include formal and informal surveys, collection or dietary
diaries, Participatory Rural Appraisal (FRA) and Rapid Rural
Appraisal (RRA). Most studies empioy a formal survey to
collect quantitative information for statistical work.
However, informal surveys can alsco be useful for collecting
gualitative and quantitative data. RRA and in particular
PRA are also being used more for data collection and can
play a role in economic valuation. A combination of
differeat methods may be necessary to obtain the various
comp~nents of the data collection.

Conventional methods to collect market data may utilize
telephone or mail surveys as well as direct interview
surveys. However due to the characteristics of the social
market in developing countries direct personal interviews
are often the only method of obtaining reliable information
(Young & MacCormack, 1986). Social and cultural obstacles
may still need to be overcome in order to conduct these
interviews successfully.

Household interviews and survevs have been utilized in
several household studies conducted in Zimbabwe (Chimedza,
unpukl.; Chopra. 1989; Cutshall, 1989, 1990; Kinsey, 1986;
Matiza et al, 1989; Murindagomo, 1988; Nhira & Fortmann,
1991; Sithole & Attwood, 1990; Stack & Chopak, 1990; Watson,
1994; Wilson, 1990). These studies have taken a variety of
approaches. Cutshall conduct=2d household interviews.
Kinsey (1986) wused a mix of administered structured
questionnaires, formal panel and ad hoc discussion, direct
anthropocentric measurement and observations. Matiza et al
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(1989) administered a two-part structured gquestionnaire.
Derman (1987) suggested that for household surveys, a
combination of structured guestionnaires and both open-ended
and closed-ended interviews is Dbest. Wilson (1990)
conducted qualitative interviews backed up by direct
observation and a recall survey.

Formal surveys may be expensive and =low in comparison to
informal approaches. In fact, formal surveys may be
unsuited to the nature of certain types of data. However, a
combination of informal and qualitative methods can be
combined with the formal and gquantitative. This study
supports the use cf informal questioning supported by as
much direct observation as possible. While in-depth studies
are desirable, it may not be feasible to reside in a
community for a long period of timas. However, PRA may
provide a useful way to get a quick overall picture. PRA
could also allow community feedback into the actual design
of the valuation exercise.

With surveys, there is the question of sampling. However,
the choice of a sampling unit may not be straight forward!S.
Limited statistical information may prevent application of
conventional methodology (Kaynak, 1978; Stanton et al,
1981). Young & MacCormac (1986) suggest that while
constraints may prevent truly random sampling, It should
still be possible to ensure that the sampling uanits reflect
the social environment selected for che study. Bernstein
(1979) even suggests that if the purpose of the study is to
explore then non-random sampling may be adequate. However,
scientific sampling is required if the sample s going to be
described in order to generalize about the population.

Once the purpose of the survey has been determined,
available sampling frames can be assessed to determine which

16Bernstein (1979) discusses sampling units, methods and sampling frames.
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is the most appropriate. A ramber of sampling frames have
been suggested by Bernstein (1979). These include 1lists
from extension agents, although these lists may be biased
towards only the households which the agent visits and who
are therefore more well-informed. Information can also be
obtained from the Ward Counsellor or District Administrator
such as census, voter and farmer lists. However these may
be outdated or exclude certain people such as wemen. There
is also the possibility that 1lists are inflated. Food
distribution lists are based on the number of households in
an area therefore the list may overstate the actual number
»nf households.

The Agritex worker should be a useful source of information
for the area. They should have information at the ward and
household level although perhaps not by village. However,
because this information is aggregated from a village level
census conducted by the regicnal Agritex, village level
information should also be available.

If using census data it must be realized that it may be
outdated, incomplete or inconsistent. A national census was
carried out in Zimbabwe in 1992. However government
statistics and numbers reported in different sources seem to
differ. It is suspected that populations in rural areas may
be underestimated therefore caution should be used in
relying on the census for accurate sample sizes for an area.

Due to the unreliability of existing population 1lists for
the area, Watson (1994) found it necessary to conduct a
mini~-census in order to verify the number of households and
population in her study area. However, Waeterlcos & Guveyo
(1993) based their sample on a membership list for a grazing
scheme. They also suggested use of membership lists from
the secretary of a scheme, or lists from local extension
workers or the village kraalhead.

168



Instead of sampling based on a 1list, another possible
sampling method involves choosing random househclds from air
photos. Grids are drawn on the photos and then random
selections made {rom clusters of households (Derman, 1987).
In this way, clusters could be chosen that may have certain

features that the researcher specificly wants included in
the sample.

Selecting a sampling frame is a compromise so the researcher
must be aware of the biases, However, a sampling frame is
also cheaper and less time-consuming than conducting a
census in the area (Bernstein, 1979). Sampling using air
photos could also be expensive unless they are already
available.

Next, is consideration of the sampling unit. While a
village may seem like an informative unit, Cutshall (1983,
1990) found that the demarcation of villages in Zimababwe
was a  historical artifact of the earlier =laonial
government. In fact the village was not a discreis &riu il
households that may be claimed as part of a villagse may mnot
be within or adjacent to that village. Therefore they felt
that sampling by village would not yield homogeneous
groupings.

Wilson (1990) chose cooperative household clusters as his
sample unit. He felt that these cooperative households
captured the units of social and economic orgainization as
well as domestic management. Because these units were
socially inclusive (ie. they include rich and poor, male and
female, young and old), even non-randor sampling was not
expected to cause nuch bias. Therefore clusters were
selected from different areas to try t¢o be representative.
A fe2w individual households were also included.

Matiza et al (1989), however randomly selected villages
within their survey areas and interviewed all the households
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within those villages. Nhira and Fortmann (1991) used
purposive sampling of field sites to include all natural
regions. Within villazges, their sample of households
included a variety of conditions. Kinsey (1986) used random
and purposive sampling. 1In one area, half of the villages
were selected at random and all households were attempted to
be interviewed. However only half of the villages selected
got full coverage. Some additional villages were added at
random. In the other area, a random sample was chosen,
based on the resettlement officer's 1list of resident

households per village.

Waeterloos & Guveyo (1993) based their stratified simple
random sample on a membership list for a grazing schemne.
Watson (1994) used systematic sampling. An intitial
household was randomly chosen from the mini-census list.
Then every fourth household was selected for an interview.
However, later, purposive and gquantitative sampling!’” was
determined to be more appropriate to get an equal number of
male and female household heads.

Choice of interviewees must also suit the purpose of the
study. Derman (1987) suggests randomly selecting
interviewees within the household and also including
children. Cutshall (1989) only interviewed household heads
or their representatives, Kinsey (1986) interviewed an adult
from the household, Watson (1994) interviewed all available
household adults, while Matiza et al (1989) and Nhira and
Fortmann (1991) interviewed household heads and their
spouses. Wilson (1990) on the other hand addressed his
questions to whomever was most suited to answer.

Finally, key to the data collection or survey success are

the interviewers. In the communal areas, English is not

THowever with purposive sampling, sampling errors and biases can not be determined because the.
assumptions of statistical testing can not be met. Therefore the results of statistical testing on the data
should be interpreted with cau ion.
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generally spoken. Therefore the interviewer must be fluent
in the indigeneous 1language for that area. In Northern
Zimbabwe, the language is generally Shona, while in Southern
Zimbabwe it is Ndebele. However, there are dialects within
these languages. Therefore it may be suitable to have
interviewers from the area. Also, if the interviewers are
familiar with the area then they can help adapt the research
design to suit the area. However, education level would be
important so that the purpose of the research is well
understood by the interviewer.

Other factors to consider may be effects on the responses by
the respondent if they know the interviewer. The respondent
may not take the questions seriously, or may not want to
disclose information to the interviewer because of lack of

privacy or ill-feeling toward the interviewer.
Alternatively, +the housci::id may also be more willing to
share information wit :oorune they know while an external
interviewer might be view:: with suspicion. It is important

to establish credibility and to dispell suspicion so that
the research is taken seriously. Therefore an interviewer
from the area would probably be most suitable in order to
get a more complete picture.

The next main step in the research would be data collection.
In research there is often the concern that something may be
missed, however there is also the possibility that some
information just may not be ohtain-ble. Tt 1is useful to
anticipate what information may have to be neglected or will
require more work. Developing proxies for different
indicators may substitute for intensive time-consuming data

collection. Cousins et al (1988) suggest that concepts
identified in anthropological work could be used as
indicators in formal surveys. The collection of the

fcllowing data are discussed to suggest which are obtainable
and which may be potentially difficult to collect.
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Collecting information on income in the communal and
resettlement areas of Zimbabwe could be difficult. However,
household studies on food security (Chopak, 1989; Chopak &
Stack, 1990; Mudimu et al, 1990; Sithole & Attwood, 1990)
have been able collect data on household income and sources.
They were able to determine the annual net household income
as a sum of a cash-equivalent of production for home
consumption (crops, livestock, non-agricultural products),
cash from income generating activities (sale of agricultural
and non-agricultural products, labour), and cash equivalents
of transfers {remittances, gifts, drought relief, etc.) less
the costs of acquiring the above sources of income.
Socioeconomic studies by Cutshall (1989) also were able to
get household income data.

Indirect methods may aiso be suitable. While electrical
appliances as a measure of income, as in Briscoe et al
(1990), is hardly relevant to households in communal and
resettlement areas, th. same idea of accumulated assets can
be applied. As with Zimbabwean studies by Campbell et al
(1989), Watson (1994)!®, Whittington et al (1990; 1992)!" and
Wilson (1990), observations about the holdings of the
household can be used to infer wealth. Kinsey (1986) used
an index of material well-being in his socioeconomic study.
Observations about the household may include the gquality,
construction material (sheeting vs. thatch??; brick vs. mud
and stick; wooden frames and glass vs. ncne) and number of
buildings. As well, presence and quality of toilet and
water facilities, farming implements and tools (buckets,
hnes. chemical spray:rs, plough, cultivator, harrow)?!,
trailers (Scotch cart) and vehicles, household items and

13Watson (1994) used farm implements as a weaith proxy.

19Whittington (1990; 1992) develope.. an index based on the nature of housing, domestic water supply
and sanitation facilities, cooking ard lighting fuel, home furnishings, farm equipment and traasportation.
20wilson (199C) found that iron and asbestos sheeting was more common in wealthy households.

2lwilson (1990) also found that the wealthy, as would be expected would have more agricultural
equipment.
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other assets. However, land access does not appear to be an
indicator (Watson, 1994; Wilson, 1990).

Another indicator is the level of remittances from outside.
Those householids receiving outside income tend to be better
off22, However, Cutshall (1989) felt that it would be very
difficult to measure the cash injected into household
economies from outside because the calculation and guesswork
required would not even guarantee that the full and accurate
amount was disclosed. Also a precise measurement time would
be needed. They found that there were few observable signs
in households with extra income although they may be more
likely to be growing a cash crop because they can afford the
inputs. However, they suggested that the best predictor of
extra income was the annual status of household residents.
Those households with part-time residents and newer
households were more likely to receive extra income.

An important wealth indicator is livestock, such as cattle,
goats and sheep. These act as a cash reserve to be drawn on
during times of need (Stack & Chopak, 1990; Cousins et al,
1988; 2Zindi & Stack, 1991). Cattle, in particular, are a

sign of wealth. They represent insurance in times of need
and are often used as payment in lobola. Cattle's
contribution to household income (cash and non-cash) is
substantial (Jackson & Collier, 1991). This ownership,
however, may be hightly skewed between the rich and the poor
(Wilson, 1990). 2indi & Stack (1991) found that the highest

wealth quartile had the highest percentage of people with
cattle and small livestock, while the lowest quartile had
the highest percentage of :eople with either no livestock or
only small livestock.

Houschold composition and size may also reflect wezalth. The

numker of wives a man has may indicate wealth assuming that

22 Although perhaps these housetolds are worse off and require this outside help.
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the wealthier a man is the more wives he can afford. In
many African societies, labour is constrained. However, as
households have more members they become richer. Wealthy
households tend to have more members because wealthy men can
afford to increase their household size through marriage to
additional wives. Also, children may 3join wealthier
households and supply labour in exchange for school fees.

An alternative to basing wealth groupings of households on
observations which may be misleading, is to use wealth
ranking exercises. Ranking exercises can be done through
PRA as done by Campbell et al (1991) and Wilson (1990). The
ranking attempts to plsce households into homogeneous groups
which can be distinguished from each other by selected
characteristics. In -hese exercises, community members
assign ranks to peori2 within their own community.
Characteristics that differentiate the different wealth
groups may include remittances, other sources of income,
agricultural success with widows, the Ielderly and others
withcut support being placed in a low ranking?i. However,
several prohlems may make this type of ranking inappropriate
or incorrect for analysing certain causal relationships
(Wilson, 1990).

Gathering information on expenditure accounts may be
difficult. Recalling weekly expenditure may take some
encouraging. However expenditure should be recordable
because it would probably be relatively minimal and would
consist of <certain basic goods which are regularly
purchased. Information on basic goods could be extrapolated
to monthly and annual expenditure. However, seasonal
affects on expenditure, especially with wildlife, must be
considered as these may be considerable. Several household
studies (Chopak, 1989; Chopak & Stack, 1990; Mudimu et al,

Examples of wealth groups are found in Campbell er al (1991), p. 34.
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1990) have been able collect data expenditure on different
categories of goods.

Household composition may also prove to be rather ambiguous.
Extended family linkages and absent members may cause some
confusion as to the actual household composition. Defining
the household in the field study was not always entirely
clear. The number of people stated for the household often
did not match when specifically asked for a breakdc: . of the
family members into mother, father, sons and daughters,
their spouses and children. Yowever, after some discussion
among household members and clarification by the researcher
the household couvld usually be identified. With careful
tracing of the relationships the researcher should be able
to determine the household composition that coincides with
the researcher's definition.

In 2Zimbabwe, determining exact ages may not always be
possible. Cutshall (1989) found that 'the collection of
precisely accurate age data in rural and largely illiterate
communities was a problematic task at best'. Nhira (1989)
and Watson (1994) also encountered problems collecting age
data on household residents. Relating an individual's birth
to an associated event, as well as using information about
marriages and births of other family members, may be also be
good methods to determine the approximate date of bhirth.
Cutshall (1989) based age estimates upon informed guesses or
estimates by the survey enumerators. He felt that the ages
reported for younger respondents uzre prcobably quite precise
but were propably inaccurate in most cases for older
repondents. Watson (1994) used age categories to reduce
anxiety. Wilson (1990) obtained age as accurately as
possikle for those under 20 years old and grouped the
remaining population into decadenal age categories.

In Zimbabwe, a date of birth 1is required on each
individual's national identity card however this may not
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necessarily be accurate. Nevertheless, using the date of
birth on the national identity card may be accurate enough
for research purposes. The extra time invested in trying to
get a more accurate age may not be worthwhile.

Accurate agricultural information (acreage, quantities) may
not. always be easy to obtain. Quantities of crops marketed
should be possible, especially if the farmer markets his
produce through the Grain Marketing Board or the Cotton
Marketing Board. Grain is measured in sacks prior to
storage however the size of the sack may vary?. In good
rainfall years, farmers typically publicly count out their
sacks of grain therefore overall yields are well Kknown
(Wilson, 1990). During 1low rainfall years, however,
harvesting is done piecemeal from the field and not measured
all together. People also do not want to discuss poor
yields. Wilson (1990) did find that women gave better data
than men in poor years compared to good years.

Acreage estimates are also questionable. While some farmers
may know their acreage, most of the smaller farmers probably
will not have a concept of acreage or hectares of land.
This is likely among communal area households which may be
largely illiterate and innumerate (Cutshall, 1989; 1990).
Watson (1994) found that while some people were confident
about their estimates, others were unsure. However, there
were also wide divergences in estimates within households
and even by the land owner for different pieces of similar
sized land. Acreage estimates may have to be determined by
the researcher based on their own observations or
measurements. Reliable acreage figures may be difficult
without aerial photos or physical inspection. However,
these methods are coctly, time-consuming and are only a
marginal imprcvement over informed dquessing (Cutshall,

24Wilson (1990) found thai whiiz the offical sack contained five buckets of grain or 90 kg, the local sack
was larger.
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1989). Wilson (1990) used physiral inspection as well as
tracing boundaries with aerial photos. Cultivation methods
though may serve as an indicator. Cutshall (1989) found
that hand-cultivated plots (about 3.99 acres) were around
two acres smaller than those cultivated mechanically or by
draught (about 6.2 acras!). Therefore cultivation methods
could be used to determine a general grouping of land sizes.

It may also be difficult to determine livestock holdings.
People may be reluctant to reveal full amounts. There could
be further complications due to the complexity of ownership
relzations and terms (Scoones & Wilson, 1988). However, the
researcher must also be aware that there is a difference
between livestock ownership and holding (Scoones - Wilson,
1988). While ownership entitles an individual to ‘he final
authority and proceeds of sale of the animal, a holuing only
allows an individual year round access to the use of the
livestock. Kundhlande & Mutandi (1989) found that 3 % of
the herds in their area were held not owned. Also,
ownership of livestock may involve different members of the
household (Scoones & Wilson, 1988)

A study on the use of wildlife may entail studying overall
food intakes to get a perspective on the significance of the
wildlife in the diet. However, Wilson (1990) found that
obtaining quantitative information on actual intakes was
difficult. He even found that it was hard to make general
estimates of the importance of specific foods. It is hard
for people to recall over the year. He decided to determine
what properties of households stated that they had consumed
a particular food within the last year. Consumption was
therefore measured in terms of the number of days in the
season that people in the household consumed the particular
food. However, this data does not indicate what guantity is
actually consumed. Wilson (1990) also suspected under-
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recording of wild foods. Certain foods may be considered
shameful and therefore eaten in private.

Questions about education and occupation should be possible.
People should know how many years they went to school
Although maybe some will not want to admit if they have
little education. Watson (1994) and Cutshall (1989; 1990)
were both able to collect this infomation. Occupation
information however will probably be with regards to absent
household members who are working elsewhere, so detailed
information may not be possible.

The next methodological issue, after data collection,
involves treatment of study results. Data from one resezaxrch
area can not necessarily be extrapolated to Zimbabwe as a
whole. Bradley (1990) found large differences in rates of
woodland dependency which suggests that woodlands have to be
valued quite differently from area to area. Wilson (1990)
also found large differences in the abundance and use of
wildlife in different ecological areas. As well, househcld
studies in Zimbabwe found that consumption of woodland
products varied between households (Campbell et al, 1%3%%;
Grundy et al, 1993; McGregor, 1991). The field study
results also found a great deal of variation between
different villages as well as between the two study areas.
Therefore, to generalize based on a study would be
inaccurate. Bojo (1993) suggests that the broader the group
the more difficult it is to obtain a valuation. However,
focusing on a household level and differentiation between
households may be more relevant to examining tradeoffs
between woodland management and other household resource
allocation strategies (Dewees, 1992).

The challenge with doing a study is in trying to
contextualize it within its wider regional or national
environment (Devereux & Hoddinott, 1993). If a population
is homogeneous then a few observations can be used to
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generalize to the entire population (Casley & Lury, 1987).
However, this study did discover that this is not the case
thercfore sweeping generalizations can not be inferred from
the data. It would be inaccurate to generalize on the
incidence of a phenomenon or average value of a variable
within a larger population based on these field studies. 1In
fact, the study served to demonstrate that there is a lot of
variability within the country wt a local as well as an
individual level. Therefore any further studies shouid also
recognize that the results would not necessarily be
consistent with the situation elsewhere. However,
individual studies are useful in that they may enable one to
reject existing generalizations regarding wildlife use and
values and to develop a range of values.

6.3.4 Summary

CV should be possible to apply to resources, such as small

wildlife in communal areas. However factors may 1limit its
success such as income constraints which may render WTP as
zero while WTA may be large. ultural traits may
influence accuracy of respon’ ssicn of variables
that may influence WTP = all wildlife, and
possibly other resourr wmagzzsted  income,
household size, educatic perception, age,
gender, religion, ethnic: -nd envirconmental
conditions such as resour. .-~ drought effects,
as well as factors infl. .ousehoid food security.

Discussion of metl>dological approaches included survey and
data collection approaches as well as potential problems and
alternatives. This comprehensive examination of CV should
provide a framework for future researchers to design their
valuation study.
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7.0 DISCUSSION AND IMPLICATIONS

7.1 B8UMMARY

Zimbabwe, while faced with a rich endowment of resources
also faces resource utilization probiems in communal areas.
Deforestation in communal aress is a rising concern,
particularly because households in these areas rely heavily
on trees for a multitude of non-timber as well as timber
goods and services. Recognition of the value of non~timber
resources has highlighted the lack of information about
these resources in communal areas. One such non-timber
resource is small wildlife which has generally been excluded
from household studies. The importance of small wildlife is
hypothesized to be great yet 1little 1is known about the
household's actual use and value of this resources.
Recognition of this importance necessitates valuation of
this resource so that its value can be incorporated into
resource management,

This study provides a better understanding of the communal
area household's use of wildlife and suggests suitable
valuation techniques that can be applied to small wildlife
resources in communal area. Extensive literature review
substantiated by field studies was used to develop a
descriptive background for any subsequent valuation studies.
The field studies consisted of a main household study
conducted in Chinamura communal area supplemented by a study
in Nyanga district. Descriptive and quantitative data were
gathered to determine the importance of wildlife.

The results of the field studies found that nearly every
household utilized small wildlife to some degree. The
quantity and variety of wildlife utilized wvaried between
households as well as between areas. The collection of
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small wildlife generally tended to be opportunistic and
occurred while conducting other tasks such as harvesting or
herding cattle. However, certain species which were very
seasonal might necessitate specific time allocation. In
general, very little equipment or expense was involved in
collection. Small wildlife was often used as a snack or an
extra to provide variety to the main relish. However, if
collected in bulk it could be used as a main relish,
preserved, or marketed. The extent of wildlife utilization
by households was influenced by factors such as wealth,
remoteness, tastes, labour availability, religious beliefs
and social controls, as well as seasonality and small
wildlife availability. In general, people felt that small
wildlife resources had decreased in their areas. They
attributed this decline to increasing human population which
forced the wildlife to migrate to other areas such as state
forests and commercial farms. While some households saw
small wildlife as an agricultural pesit, several households
expressed an interest in increasing wildlife in the area.
They felt it was important in terms of diet and income or
even to have in the environment for existence and spiritual

reasons.

This field data as well evidence from other studies supports
the widespread wuse and importance of small wildlife
throughout Zimbabwe. However, the extent of this
utilization throughout the country varies considerably.
This variation is a consideration in conducting valuation
exercises. Different species and small wildlife in general
will have different values in different areas. Therefore
study results and values may be quite site specific.

In order to address the question of valuation, several
methods of valuation were examined. The Household
Production Function provided the contextual framework to
consider several valuation methods. However methodological
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limitations in communal areas may restrict the applicability
of these methods.

The derived demand approach requires detailed information on
the flow of the small wildlife tc¢ households. This
information may be difficult to acquire because much of the
wildlife collection is occasional and opportunistic.
However, it should be possible. Measurable costs of
wildlife collection may be negligible in terms of time and
equipment. Even if collection time can be determined such
as specific collection trips, assigning a labour rate may
not be suitable. Another serious limitation arises because
much of small wildlife use is for household consumption and
involves no marketing. Therefore this method would
understate the value of the small wildlife to the household.

Other approaches mnay be possible but again these face
limatations. The value of "replacement procducts" presents a
link to market prices but this method should be considered
with caution with respect to small wildlife. Because small
wildlife is often used as a snack or extra no substitution
may occur therefore a replacement product should not be
assigned. Also, communal households may view small wildlife
as a cheaper meat because it is free in the surroundings
therefore domestic meat prices would not reflect what the
household would actually pay.

Alternative approaches involve proxying demand for small
wildlife as a function of frequency of consumption. This
consumption could be compared to total food consumption and
expenditure, although much of the food is obtained through
household production as well as through expenditure.
Alternatively, frequency of collection could be used as a
proxy. This frequency could be related to time spent on
other tasks and perhaps related to food expenditure or wage
rate, although again time allocation may be difficult to
specify. A final limitation of the Household Production
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Function valuation methods is that they cannot be used to
measure non-use values therefore they will understate total
value of small wildlife resources. Thus these approaches
yield only limited values for small wildlife resources.

Ranking may provide a useful method for determining the
importance of small wildlife and possibly inferring a value.
Small wildlife could be ranked among other goods utilized by
households to determine its relative importance. If these
goods have market prices then some idea of value may be
inferred. Alternatively, resource areas with varying levels
of resources including small wildlife could be compared to
determine the importance of small wildlife with respect to
other resource tradeoffs. Ranking may not provide a
monetary value, however it may provide a more suitable
representation of value that could still be reflected in

resource management decisions.

A more specific examination of non-market methods found that
Travel Cost Modeling and Hedonic Price Modeling, two methods
of Household Production Function valuation, were not

considered suitable. Travel Cost Modeling was limited
because of the nature of small wildlife collection. This
collection is often occasional and opportunistic. Much

collection occurs in conjunction with other tasks therefore
the time spent would be difficult to determine. Even if
time can be determined, such as with a specific trip, it
would be difficult to determine an appropriate wage rate.
Also, equipment and collection costs would be minimal.
Therefore there would not be any suitable measurable factors
for this approach.

Hedonic Price Modeling is also inappropriate due to the lack
of property rights. Traditional land allocation precludes
sale of property. However Hedonic Price Modeling recuires
land prices to derive values for environmental qualities.
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While these indirect methods are inappropriate, a direct
approach, Contingent Valuation, appears potentially useful.
CV can be used to estimate non-use as well as use values.
Application of Contingent Valuation though, requires
consideration of several factors. These include choice of
WTP and WTA questions and the method of payment especially
with respect to limited cash incomes. The accuracy of
responses may be affected by cultural traits. The
importance of giving an accurate answer may not be
recognized and the respondent may want to give an
"interesting" response especially with others around. The
respondent may give the answer they feel the interviewer
wants to hear or they may answer strategically.

A variant of Contingent Valuation, the referendum approach,
may be more suitable. By voting on different scenarios with
varyinc levels of small wildlife and possibly a price tag
attached to each scenario, different tradeoffs and value can
be determined. This approach may avoid some of the above
problens.

Evidence supports fthe importance of wildlife. However
valuation 1is newded so that this importance can be
incorporated inte resource management decisions. The

>
P

discussion i valuation approaches and methodological
concerns througi: %#his study should provide a framework for
further valuatizs» work. However, application of any
valuation method «ill require an understanding of the

household and cult:.;:\ factors involved.
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7.2 CONCLUSIOMS AND IMPLICATIONS

The main question that arises out of this study is why do we
need to value small wildlife. One intent of this study was
to determine if small wildlife was worth valuing. If it did
not represent any dgreat value to the household then there
would not be any reason to pursue valuation of this
resource. However, the field results suggest that while
gquantities used may seem small, these resources still remain
significant because they appear to be used by the majority
of households to some extent. Therefore small wildlife
resources play a role in household processes. Also, the
field studies were not intensive, therefore while providing
a broad picture they do not necessarily reflect the true
extent of the use of small wildlife resources. It is
possible that use may be more significant than is apparent

currently.

If small wildlife is indeed important then these values need
to be incorporated into resource management decisions at the
government level or the community 1level. Government
projects such as irrigation, boreholes, rural extension,
afforestation and habitat improvement require Benefit Cost
Analysis to determine their feasibility. Benefit Cost
Analysis regquires values to assess tradeoffs. However,
inadequate values for particular resources such as small
wildlife often means that these resources are excluded from
the analysis. As a result, projects or policies may not
accurately reflect actual tradeoffs.

Recognition of small wildlife values may also help to expand
government policy which may not be meeting the goals of
household in the communal areas. Policy may need to change
to better support the communal way of life. Changes could
be directed at reducing barriers to resource access.
Removal of hunting restrictions on small game and possibly
large game as well as allowing some form of controlled
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access to state forests could expand communal households'
potential resource use which may improve household well-
being. As well, government support could be given to
community projects which enhance habitat for wildlife.

Community management of resources, however, may replace or
supplement government management. Small wildlife values may
be significant in their role in community management. It is
possible that through identification of values, property
rights may start to develop. Contingent Valuation, could be
used to identify individual values. Making these values
explicit to communities and allowing them to recognize and
discuss these values may 1lead to better management of
resources. The result may be better management of habitat
for wildlife which in return results in increased wildlife
for households. While there is the threat with communal
property that overexploitation may woccur, there may be a
strong enough recognition that restraint increases the
benefits for everyone. However, if households do not
realize the value of wildlife or if tastes have already
turned away from small wildlife use then it may be hard to
promote small wildlife conservation wunless significant
values can be demonstrated.

The value of small wildlife could be important also in terms
of market values. These values may determine that marketing
of small wildlife is a viable supplement or even alternative
to household agricultural production. Prices are already
well-established for some wildlife in certain areas where
informal and formal markets are already operating. Informal
markets exist within villages between neighbours. Some
households also sell to formal markets in local business
centres, townships or cities. A barrier to increased
marketing of wildlife, though, may be the amount of wildlife
in the area. However, through community management it may
be possible to enhance small wildlife resources. As well,
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formal or informal markets may emerge where they were absent
before, therefore opening new opportunities.

There is, however, the possibility that increased marketing
could increase the gap between high and 1low incomnes.
Households with transport and market access may exploit
amall wildlife resources to market while households that do
not market but use small wildlife for household consumption
may suffer. However, community control and group incentives
to conserve habitat and small wildlife resources may reduce
exploitation. Through comrunity action it may also be
possible to overcore other marketing barriers, such as
transportation to distant markets. Removing barriers may
allow more households to participate in marketing and
improve overall community welfare. Government may play a
role in reducing some of this market barriers.

While wildlife utilization patterns have changed over time
due to historical and social factors, emerging factors may
also influence use in the future. Household sizes and
compositions may change due to increased employment off-farm
and other factors. As a result, household production and
consumption patterns may change to reflect the 1loss of
labour and/or income. Use of small wildlife may decrease
because there 1is no one available to collect it.
Alternatively, households may become more dependent on
environmental resources if their agricultural production or
income decreases.

Environmental conditions such as changing weather patterns
and frequent occurrences of droughts in communal areas may
force households to look for alternatives to agriculture for
food and income. The use of other environmental resources
such as small wildlife may be more sustainabie. In
particular, small wildlife species that are little affected
by drought may become more widely used.

187



Finally, political and social change could also lead to

change in communal area lives. Household patterns and
tastes may change and as a result, small wildlife use could
change. Also, community cohesion and traditional controls

may be breaking down. This breakdown could affect community
control of resources and the potential success of community
management projects discussed above. Alternatively,
resettlement may ease resource pressures and allow increased
utilization of resources. However, further population
pressure on already strained resources may exacerbate
resource degradation and depletion. As a result, resources
such as small wildlife may become more necessary to meet
household food requirements.

7.3 RECOMMENDATIONS FOR FURTHER RESEARCH

The results of the research suggest potential areas where
further research is needed. The nature of this overall
study was to provide a broad background and investigation
into the importance of small wildlife and its wvaluation.
The analysis considered several issues and suggests a
framework for empirical research. As a result, this study
serves as a stepping stone for more specific and applied
research on the aspects suggested in the model.

First, as discussed at the beginning of the study, very
little research has been done on the importance and use of
small wildlife by communal area households. Of particular
importance is the role these resources play in the household
economy or the extent of dependence of the household on
these resources. This study attempted a broad
investigation. However, specific studies need to be
conducted in various regions in order to better determine
the importance of these products and more specifically to
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which households. This value could vary greatly between
areas and can not necessarily be extrapolated to Zimbabwe as
a whole.

In general, studies of small wildlife are needed at a
household level. These studies need to look at the impacts
of small wildlife use at the household levsl and on decision
making. Little is known about the role of woodland
resources in household allocative processes .nvolving labour
use, land use, income and ~¥penditure. @ relationship of
these resources to hoe »-1ld food eeourity and risk-
snreading is also poorl, . .ritood.

Studies also need tc consider the impacts of small wildlife
use across groups of households as well as within the
household. 1In particular, studies should identify not just
how many households are dependent on small wildlife
resources, but which households and the characteristics of
these households. This information could then be used to
determine how access to these resources can be improved
especially during times when they are needed.

In conjunction with 1looking at household use, overall
communal use of resources should be assessed. Resource
access and control issues need investigation as these
influence the houszchold's freedom to use these resources.
Insight may be g«ined by examining changes in traditional
and institutional! controls over time and the effects on
resource use and value as a result of these changes. It may
also be important to look at tempural and spatial changes in
wildlife use. Ferhaps, instead of just focusing on present
wildlife use, it may be useful to compare past use and
facturs influencing change over time. Information is needed
to determine how wildlife values change in time and space as
a result of variables such as the season or vyear,
environment and individual variables such as gender, wealth
and age. Also, spatial distribution of the human
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population compared to the wildlife population and how this
has changed over time may be important. 1In reality it may
not be possible to increase wildlife numbers due to
population pressure and irreversible change in habitat.
Therefore the costs of restoring or conserving wildlife
should be iavestigated.

Small wildlife as well may have potential market value that
is not being utilized. There has not been any research into
the market demand for these products and factors influencing
this demand. It 1is suspected that any feasible
opportunitinas to market the wildlife would be capitalized on
by resourceful individuals. Therefore, lack of marketing
may be due to costs. The barriers to mark - ting these
resources should be investigated. These barriers may
include lack of transportation, lack of a market or market
information, seasonality in wildlife supply or perhaps a
lack of supply cf wildlife. Investigation into marketing
may discover a potential value for small wildlife that could
be developed if present barriers could be removed or
lessened.

Also, the importance of small wildlife products may not be
only in their individual value per se but in their
contribution to the overall value of forests. Information
on small wildlife values could be gathered as part of larger
studies looking at non-timber valuation. 1In particular, it
is recommended that these resources are studied along with
all wild foods that are gained from the forest.

Valuation of natural resources is a very new area of

investigation in Zimbabwe. The application of ideas and
methodologies need to be adapted and explored with
Zimbabwean rescurce issues. This study suggested possible

methodologies and potential problems were highlighted.
However, these methodologies n2ed to be applied so that
problems can be examined ‘n «dcitnal studies. Also, several
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potential variables have been suggested which may be
significant in CV studies. These variables, however, have
not been empirically tested. It is important to determine
which variables are significant and should be considered in
policy decisions. Further empirical studies can serve to
contribute to valuation research and in general as well as
to wildlife valuation. While this study focused on
valuation methods for small wildlife products, the proposed
framework could be applied to other non-market resources as
well.

Further research should have clear policy links. The
research should be designed to focus on issues that are
relevant to policy decisions and not just to fulfill a
research interest. In developing countries, research
resources are limited and should be directed to areas where
the research is most needed. Therefore research should
provide information to guide policy decisions in the use of
resources and social welfare.

191



BIBLIOGRAPHY

192



Abala, D.O. 1987. A theoretical and empirical
investigation of the willingness to pay for
recreational services: A case study of Nairobi National
Park. Eastern Africa Economic Review 3(2):111-1319.

Adamowicz, W.L. 1988. Behavioural implications of
nonmarket valuation models. Canadian Journal of
Agricultural Economics 36:929-939.

Adamowicz, W.L. 1991. Valuation of environmental
amenities. Staff Paper 91-06. Department of Rural
Economy, University of Alberta, Edmonton, Canada.

Adamowicz, W.L. 1992. Non-timber values in Canadian
forests: An assessment of uses, techniques and data
availability. Froject Report 92-02. Department of
Rural Economy, University of Alberta, Edmonton, Canada.

Adamowicz, W.L. & T. Graham-Tomasi. 1989. Testing
Nonmarket Values in a Nonparametric Framework.
Minnesota Agricultural Experiment Station Publication
No. 16, 883. Dept of Agricultural and Applied
Economics, University of Minnesota, Minnesota, U.S.

Ajayi, S.S. 1979. Utilization of forest wildlife in West
Africa. Report prepared for the Forestry Department,
FAO, Rome. Misc/79/26.

Altaf, A., D. Whittington, H. Jamal & V.K. Smith. 1993.
Rethinking rural water supply policy in the Punjab,
Pakiston, Water Resources Research. Forthcoming.

Anadu P.A., P.O. Elamah & J.F. Oates. 1988. The bushmeat
trade in southwestern Nigeria: a case study. Human
Ecology. 16:199-208.

Anderson. I.P., P.J. Brinn, M. Mago & B. Nyamwanga. 1993.
Physical Resource Inventory of the Communal Lands of
Zimbabwe. An Overview. Bulletin 60. Chantham, Kent,
UK, Natural Resources Institute.

Andersson, T. & J. Bojo. 1990. The economic value of
forests. Research Paper 6408. Department of
International Economics and Geography, Stockholm School
of Economics, Sweden.

Annegers, J.F. 1973. Seasonal food shortages in West
Africa. Ecology of Food and Nutrition 2:251-257.

193



Appasamy, P.P. 1993. Role of Non-Timber Forest Products in
A Subsistence Economy: The Case of A Joint Forestry
Project in India. Economic Botany 47(3):258-267.

Arrow, K.J. 1967. Public and private values. In: Hook, S
(ed) . Human Values and Economic Policy, pt I, A, pp 3-
21. New York University Press, New York.

Arrow, K., R. Solow, P. Portney, E. Leamer, R. Radner & H.
Schuman. 1993. Report of the NOAA Panel on Contingent
Valuation, Washington, DC, Jan 1993.

Asafu-Adjaye, J., W. Phillips & W. Adamowicz. 1989.
Towards the Measurement of Total Economic Value: The
Case of Wildlife Resources in Alberta. Staff Paper No.
89-16. Dept. of Rural Economy, University of Alberta,
Edmonton, Canada.

Ashworth, V.A. 1990. Agricultural technology and the
communal farm sector. Main report. Background paper
preparsd for Zimbabwe Agricultural Sector Memorandum
Agriculture Division, Southern Africa Department, The
Worlcd Bank, Washington.

Asibey, I.0.A. 1988. Wildlife issues in sub-saharan
Africa. In: Proceedings of International Symposium on
Wildlife Management in Sub-Saharan Africa: Sustainable
economic benefits and contribution towards rural
development, October, 1987, Harare, Zimbabwe. IGF,
Paris. pp 32~ 50.

Asibey, E.O.A. 1987. The grasscutter. Forestry
Commission, Accra, Ghana. Prepared for FAO Regional
Office, Accra, Ghana.

Asibey, E.O.A. 1986. Wildlife and Food Security. Paper
prepared for FAO Forestry Department, Rome.

Asibey, E.O0.A. 1974. Wildlife as a Source of Protein in
Africa South of the Sahara. Biological Conservation.
6(1): 32-39.

Adger. W.N. & S. Chigume. 1991. Methodologies and
Institutions in Zimbabwe's Evolving Environmental
Assessment Framework. Working Paper AEE 7/91.
University of Zimbabwe.

Ayling, R.D. 1992. Changing perspectives of the demands on
tropical forests. The Forestry Chronicle 68(4)

Bawa, K.S. & R. Godoy. 1993. Introduction to case studies
from south Asia. Economic Botany 47(3):248-250.

194



Baker~Jones, E. 1956. Some nutrition problems in Central
Africa. Central African Journal of Medicine 2:60-72.

Behnke, R.H. 1985. Measuring the benefits of subsistence
versus commercial livestock production in Africa.
Agricultural Systems 16:109-135.

Bergstrom, J.C., J.R. Stoll & A. Randall. 1990. The impact
of information on environmental commodity valuation
decisions. American Journal of Agricultural Economics
Research 72(3):614-621.

Bernstein, R. 1980. An occasional series of papers and
notes on methodologies and procedures useful in farming
systems research and in the economic interpretation of
agricultural experiments. No. 8, CRIA/IRRI Cooperative
Programme, Bogor, Indonesia.

Birdsall, N. 1983. Strategies for analysing effects of
user changes in the social sectors. Country Policy
Department, Discussion Paper 1983-9. The World Bank,
Washington.

Bishop, R.C. & K.J. Boyle. 1985 The economic value of
Illinois Beach State Nature Preserve, Final report to
Illinois Department of Conservation. Heberlein
Baumgartner Research Services, Madison.

Bishop, R.C. & T.A. Heberlein. 1979. Measuring values of
extramarket goods: Are indirect measures biased?
American Journal of Agricultural Economics 61:926-930.

Bishop, R.C. & T.A. Heberlein. 1980. Simulated markets,
hypothetical markets and travel cost analysis:
Alternative methods of estimating outdoor recreation
demand. Staff Paper Series No. 187. Department of
Agricultural Economics, University of Wisconsin,
Madison.

Bishop, R.C. & T.A. Heberlein. 1984. Contingent vluation
methods and ecosystem damages from acid rain.
Department of Agricultural Economics, Staff Paper No.
217, University of Wisconsin, Madison.

Bishop, R.C. & T.A. Heberlein. 1986. Does contingent
valuation work In: Cummings, R.G., D.S. Brookshire &
W.D. Schulze (eds). Valuing Environmental Goods: An
Assessment of the Contingent Valuation Method. Rowman
and Allanheld, Totowa, New Jersey.

195



Bishop, R.C., T.A. Heberlein, D.W. McCollum & M.P. Welsh.
1988. A validation experiment for valuation
techniques. Working Paper. Centre for Resource Policy
Studies and Programs. University of Wisconsin,
Madison.

Boadu, F.O. 1992. Contingent valuation for household water
in rural Ghana. Journal of Agricultural Economics
43:458-465.

Boadway, R.W. & N. Bruce. 1984. Welfare Economics.
University Press, Cambridge, Great Britain.

Bojo, J. 1991. Economic analysis of environmental impacts.
Departmentof International Economics & Geography
Reprint Series No. 70. Stockholm School of Economics,
Stockholm.

Bojo, J. 1993. Economic valuation of indigeneous woodlands
in Zimbabwe. In: Bradley, P & K. McNamara (eds)
Living with Trees: Policies for Forestry Management in
Zimbabwe. World Bank, Washington.

Bojo, J., Maler, K.G. & L. Unemo. 1990. Environment and
development: an economic approach. Economy and
Environment Series No 2. Kluwer, Dordrecht, The
Netherlands.

Bohm, P. 1972. Estimating the demand for public goods: An
experiment. Furopean Economic Review 3:111~130

Booth, F.E.M. & G.E. Wickens. 1988. Non-timber uses in

selected arid zone trees and shrubs in Africa. CG 19.
FAO, Rome.

Bourdillion, M.F.C. 1979. "The cults of Dzivaguru and
Karuva among the North-eastern Shona peoples." In:

J.M. Schoffeleers (ed) Guardians of the Land: Essays
on Central African Territorial Cults, 235-315. Mambo
Press, Gwelo, Zimbabwe.

Boyle, K.J. 1989. Commodity specification and the framing
of contingent valuation questions. Land Economics
65:57-63.

Braden, J.B & C.D. Kolstad (eds). 1991. Measuring the
Demand for Environmental Quality. Elsevier Science
Publications, Amsterdam, The Netherlands.

Bradley, P.N. 1992. The indigeneous woodland of Zimbabwe

and their role in CC production systems. Background
paper for policy review.

196



Bradley, P.N. 1990. The role of trees and woodlands in
Zimbabwe's communal areas. Draft background paper for
the World Bank Agricultural Sector Mission. World
Bank, Washington, D.C.

Bradley, P.N. & P.A. Dewees. 1993. Indigeneous woodlands:
agricultural production and household economies in the
communal areas. 1In: Bradley, P & K. McNamara (eds)
Living with Trees: Policies for Forestry Management in
Zimbabwe. World Bank, Washington. U.S.

Bradley, P.N. & K. McNamara (eds). 1993. Living With
Trees. Policies for Forestry Management in Zimbabwe.
World Bank, Washington, U.S.

Bratton, M. 1987. Drought, food and the social
organization of small farmers in Zimbabwe. In: M.H.
Glentz (ed). Drought and hunger in Africa: denying
famine a future.

Briscoe, J., P.F. de Castro, C. Griffin, J. North & O.
Olsen. 1990. Toward equitable and sustainable rural
water supplies: A contingent valuation study in Brazil.
The World Bank Economic Review. 4(2):115-134.

Butynski, T.M. & W. von Richter. 1974. 1In Botswana most of
the meat is wild. Unasylva. 26(106):24-29,.

Cambridge Economics, Inc. 1992. Contingent Valuation: A
Critical Assessment. A Symposium, Washington DC, 2-3
April, 1992. Cambridge Economics, Cambridge,
Massachusetts.

Campbell, A. 1986. The use of wild food plants and drought
in Botswana. Journal of Arid Environments 11:81-91.

Campbell, B.M. 1987. The use of wild fruits in Zimbabwe.
Economic Botany 41: 375-385.

Campbell, B.M. 1993. The monetary valuation of tree-based
resources in Zimbabwe: experience and outlook. Paper
prepared for the FAO expert consultation on non-wood
forest products.

Campbell, B. & T. Brigham. 1993. Non-wood Forest Products
in Zimbabwe. Paper prepared for the FAQ expert
consultation on non-wood forest products.

Campbell, B, J. Clarke, M. Luckert, F. Matose, C. Musvoto &
I. Scoones. 1994. Local-level economic valuation of
savanna woodland resources: village cases from
Zimbabwe. The Hot Springs Working Group. Harare,
Zimbabwe.

197



Campbell, B.M., R.F. du Toit & C.A. Attwell (eds). 1989.
The Save study. Relationships between the environment
and basic needs satisfaction in the Save catchment,
Zimbabwe. University of Zimbabwe, Harare, Zimbabwe.

Campbell, B.M., S.J. Vermeulen & L. Lynam. 1991. Value of
trees in the small-scale farming sector of Zimbabwe.
IDRC, University of Harare. IDRC-MR302e, Ottawa,
Canada.

Carr, W.R. 1956. The preparation and analysis of some
African foodstuffs. Central African Journal of
Medicine 2:334-339.

Casey, J. & K. Muir. 1988. Institutional responsibility
for social forestry in Zimbabwe. Working Paper AE
1/88. University of Zimbabwe.

Casley, D.J. & D.A. Lury. 1987. Data Collection in
Developing Countries. Oxford University Press, Oxford.

Central Statistics Office. 1992. CSO, Harare.

Central Statistics Office. 1990 OQuarterly Digest of
Statistics. €SO, Harare.

Central Statistics Office. 1989. Statistical Year Book,
CSO, Harare.

Central Statistics Office. 1987. National Income and
Expenditure. CSO, Harare.

Centre for Applied Social Sciences. 1992. The use of
indigeneous trees in Mhondoro district. CASS
Occasional Paper-NRM 5/1992. University of Zimbabwe,
Harare, Zimbabwe.

Charter, J.R. 1973. The economic value of wildlife in
Nigeria. Research Paper No. 19 (Forest Series) Federal
Forestry Department, Nigeria.

Chimedza, R. 1989. Women, natural resource management and
household food security: An overview. Working Paper
AEE 2/91. University of Zimbabwe, Harare.

Chimedza, R. The use of wildlife resources in household
diets: Women's management of natural resources. Study
carried out as part of the Women Environment and
Development (WEDNET). Environmental Liason Centre,
Nairobi, Kenya. Unpublished report.

198



Chisua, M. & T.S. Jayne. 1991. Is grain availability an
important determinant of variation of nutritional
status among children? 1In: J.B. Wyckoff & M. Rukuni
(eds). Food Security Research in Southern Africa:
Policy Implications. Proceedings of the Seventh Annual
Conference of Food Security Research in Southern
Africa. Oct 28-30, 1991. UZ/MSU Food Security
Research Project, Dept of Agric. Econ and Extension,
University of 2imbabwe, Harare, Zimbabwe.

Chitsiku I.C. 1989. Nutritive value of foods of Zimbabwe.
Zambezia, 15:67-97.

Chopak, C.J. 1989. Family income sources and food security.
In: G. Mudimu & R.H. Bernsten (eds). Household and
National Food Security in Southern Africa. Proceedings
of the Fourth Annual Conference on Food Security
Research in Southern Africa. Oct 31-Nov 3, 1988.
UZ/MSU Food Security Research Project, Dept of Agric.
Econ »~d Extension, University of Zimbabwe, Harare,
Zimbal te.

Chopra, K. 1993. The value of Non-Timber Forest Products:
An Estimation for Tropical Deciduous Forests in India.
Economic otany 47(3):251-257.

Christensen, G. & C. Zindi. 1991. Patterns of livestock
ownership and distribution in Zimbabwe's communal area.
Working Paper AEE 4/91. Department of Agricultural
Economics and Extension, University of Zimbabwe,
Harare.

Cousins, B, C. Jackson & I. Scoones (eds). 1988. Socio-
economic dimensions of livestock production in the
communal lands of Zimbabwe. Cass, University of
Zimbabwe, Harare, Zimbabwe.

Cummings, D.H.M. & I. Bond. 1991. Animal production in
southern Africa: Present practice and opportunities for
farmers in arid lands. Multispecies Animal Production
Systems Project Paper No.22, World Wide Fund for
Nature, Harare, 142 pp.

Cummings, R.G., D.S. Brookshire & W.D. Schultze. 1986.
Valuing Environmental Goods: A State of the Art
Assessment of the Contingent Valuation Method.
Rowtrand & Allanheld, Boulder, Colorado

Cutshall, C.R. 1989. Masoka/Kanyurira Ward. A Socio-

economic baseline survey of community households.
CASS, University of Zimbabwe, Harare.

199



Cutshall, C.R. 1990. Kanyemba/Chapoto Ward. A Socio-
economic baseline of community households. CASS,
University of Zimbabwe, Harare.

Cutshall, C.R. & R. Hasler. 1991. Angwa/Chisunga Ward. A
Socio-economic baseline survey of communal households.
CASS, University of Zimbabwe, Harare.

da Corta, L. & D. Venkateshwarlu. 1993. Field methods for
economic mobility. In: Devereux, S. & J. Hoddinott
(eds). Fieldwork in Developing Countries. Lynne
Rienner Publishers, Boulder, Colorado, U.S.

Deaton, A. & J. Muellbauer. 1980. Economics and Consumer
Behavior. Cambridge University Press. New York, U.S.

de Beer, J.H. & M.J. Mcdermott. 1989. The economic value
of non-timber forest products in Southeast Asia.
Netherlands Committee for IUCN, Amsterdam, The
Netherlands.

Derman, W. 1987. Preliminary reflections on research
issues and strategies for a long-term (five year or
longer) study of common property and natural resource
management with particular emphasis upon the Zambezi
river basin. CASS, University of Zimbabwe, Harare.

Devereux, S & J. Hoddinott (eds). 1993. Fieldwork in
Developing Countries. Lynne Rienner Publishers.
Boulder, Colorado.

de Vos, A. Wildlife utilization on marginal lands in
developing countries. In: Renecker, L.A. & R.J.
Hudson (eds.). Wildlife Production: Conservation and
Sustainable Development. Agricultural & Forestry
Experiment Station. University of Alaska, Fairbanks,
Alaska.

de Vos, A. 1977. Game as food: A report on its
significance in Africa and latin America. Unasylva.
29(116) :2-12.

Dewees, P.A. 1992. Social and economic aspects of miombo
woodland management in Southern Africa: Options and
opportunities for research. A discussion paper
prepared for the Center for International Forestry
Research. February 1992.

Dickie, M., A. Fisher & S. Gerking. 1987. Market
transactions and hypothetical demand data: A
comparative study. Journal of the American Statistical
Association 82:69-75,

200



Duncan, J.R. 1933. Native foods and culinary methods.
Native Affairs Department Annual 11:101-106.

du Toit, R.F. & B.M. Campbell. 1988. Environmental
degradation. In: B.M. Campbell, R.F. du Toit & C.A.M.
Attwell, eds. The Save study: relationships between
the environment and basic need satisfaction in the Save
catchment, Zimbabwe. Supplement to Zambezia.
University of Zimbabwe, Harare. pp. 34-43.

Falconer, J. 1990. The Major Significance of 'Minor’
Forest Products. The Local Use and Value of Forests in
the West African Humid Forest Zone. CFN 6. FAO, Rome.

Falconer, J. & J.E.M. Arnold. 1991. Household Food
Security and Forestry. An Analysis of Socio-economic
Issues. CFN 1. FAO, Rome.

Fapohunda, E.R. 1988. The nonpooling household: A
challenge to theory. In D. Dwyer & J. Bruc (eds). 1988.
A Home Divided: Women and Income in the Third World.
Stanford University Press, Stanford, California, U.S.

Fletcher, J.J., W.L. Adamowicz & T. Graham-Tomasi. 1990.
The travel cost model of recreation demand: Theoretical
and empirical issues. Leisure Sciences 12:119-147.

Fleuret, A. 1979. The role of wild foliage plants in the
diet: case study from Lushota, Tanzania. Ecology of
Food and Nutrition, 8:87-93.

Food and Agriculture Organization of the Nations. 1986.
Natural resources and the human environment for food
and agriculture in Africa. FAO, Rome, Italy.

FAO. 1989. Forestry and Food Security. FP 90. FAO,
Rome.

FAO. 1991. Non-wood Forest Products: The Way Ahead.
FP 97. FAO, Rome

FAO. 1992. Forests, Trees and Food. FAO, Rone.

FAO. 1993. More Than Wood. Forestry Topics Report No.4,
Forestry Dept. FAO, Rome.

Fortmann, L. 1993. "Learning from people, learning with
people, empowering people with research." Paper
presented at the Annual Meeting of the Rural
Sociological Society, Orlando, Florida, 9 August, 1993.
Dept. of Forestry and Resource Management , University
of California, Berkeley.

201



Gaiha, R. 1991. Structural Adjustment and Household
Welfare in rural Areas: A Micro-economic Perspective.
FAO, Rome, Italy.

Ganesan, B. 1993. Extraction of non-timber forest
products, including fodder and fuelwood, in Mudumalai,
India. Economic Botany 47(3):268-274.

Garbett, G.K. 1969. Spirit mediums as mediators in
Korekore society. 1In: J. Beattie & J. Middleton
(eds). Spirit Mediumship and Society in Africa, 104-
127. Africana Publishing Corporation, New York, U.S.

Gibson, G.D. 1977. Himba epochs. History in Africa, 4:67-
121.

Godoy, R. & K.S. Bawa. 1993. The economic value and
sustainable harvest of plants and animals from the
tropical forest: Assumptions, hypotheses, and methods.
Economic Botany 47(3):215-219.

Godoy, R., R. Lubowski & A. Markandya. 1993. A method for
the economic valuation of non-timber forest products.
Economic Botany 47(3):220-233.

Gomez, M.I. 1989. A resource inventory of indigeneous and
traditional foods in Zimbabwe. University of Zimbabwe,
Harare.

Gore, C., Katerere, Y. & S. Moyo (eds). 1992. The case for
sustainable development in Zimbabwe: Conceptual
problems, conflicts and contradictions. A Report
prepared for the United Nations Conference on
Environment and Development (UNCED). ENDA-Zimbabwe,
ZERO, Zimbabwe.

Government of the Republic of Zimbabwe. 1992. Government
of the Republic of Zimbabwe National Report to The
United Nations Conference on Environment and
Development. June 1992,

Grant, P.M. 1981. The fertilization of sandy soils in
peasant agriculture. Zimbabwe Agricultural Journal.
78: 169-175.

Gregory, R. 1986. Interpreting measures of economic loss:
Evidence from contingent valuation and experimental
studies. Journal of Environmental Economics and
Management 13:325-337.

202



Grundy, I., B. Campbell, S. Balebehoro, R. Cunliffe, C.
Tafangenyasha, R. Fergusson & D. Parry. 1993.
Availability and use of trees in Mutanda resettlement
area, Zimbabwe. Forestry Ecology and Management. 56:
243-266.

Gumbo, D.J., B.B. Mukamuri, M.I. & I.C. Scoones. 1990.
Indigeneous and exotic fruit trees: why do people want
to grow them? In: Prinsley, R.T. (ed.) Agroforestry for
Sustainable Production: Econcmic Implications,
Commonwealth Science Council, London, UK. pp 185-214.

Gunatilake, H.M., D.M.A.H. Senartne & P. Abeygunawardena.
1993. Role of non-timber forest products in the
economy of peripheral communities of Knuckles National
Wilderness Area of Sri Lanka: A farming systems
approach. Economic Botany 47(3):275-281.

Gunatilleke, I.A.U.N., C.V.S., Gunatilleke & P.
Abeygunawardena. 1993. Interdisciplinary research
towards management of non-timber forest resources in
lowland rain forests of Sri Lanka. Economic Botany
47(3):282-289.

Hall, P. & K. Bawa. 1993. Methods to assess the impact of
extraction of non-timber tropical forest products on
plant populations. Economic Botany 47(3):234-247.

Hammack, J. & G. Brown. 1974. Waterfowl and Wetlands:
Toward Bioeconomic Analysis. John Hopkins Press,
Baltimore, U.S.

Hanemann, W.M. 1991. Willingness to pay and willingness to
accept: How much can they differ? American Economic
Review. 81: 635-647.

HIFAB International and Zimconsult. 1989. Pre-study on
Environmental Issues for the Zimbabwe Country Study,
Final Draft. Norwegian Ministry of Development
Cooperation.

Hobane, P.A. 1994. The effects of commercialization of
mopane worms. Project No. 690-0251. Natural
Resources Management Project, U.S. Agency for
International Development.

Hoehn, J.P. 1983. The benefit cost evaluation of multi-
part public policy: A theoretical framework and
critique of estimation methods. Dissertation,
DAI44,1983,2825. University of Kentucky, Kentucky,
U.S.

203



Hoehn, J.P. & A. Randall. 1987. A satisfactory benefit
cost indicator from contingent valuation. Journal of
Environmental Economics and Management 14:226-247.

Hoevenagel, R & J.W. van der Linden. 1993. Effects of
different descriptions of the ecological gocod on

willingness to pay values. Ecological Economic 7:223-
228.

Hsu, G.J.Y & W. Li. 1990. Application of the contingent
valuation method to the Keelung river, Taipei. Water
Resources Developmenent 6(3):218-221.

Hughes, C.H. A Checklist of Names of Indigeneous mammals

Occuring in Zimbabwe, Rhodesia. Department of Natural
Res surces.

Jackson, J.C. 1989. Exploring livestock incomes in
Zimbabwe's communal lands. In: Cousins, B. People,

Land and ILivestock, pp. 173-185. CASS, University of
Zimbabwe, Harare.

Jackson, J.C. & P. Collier. 1988. Incomes, poverty and
food security in the communal lands of Zimbabwe.
Occasional Paper No. 11, Department of Rural and Urban
Planning, University of Zimbabwe, Harare.

Jackson, J.C. & P. Collier. 1991. Incomes, poverty and
food security in the communal lands of Zimbabwe. 1In:
Mutizwa-Mangiza, N.D. & A.J. (eds) Rural Development

and Planning in Zimbabwe. Avebury, Aldershot. pp. 21-
69.

Jiminez, E. 1987. Pricing policy in the social sectors:
Cost recovery for education and health in developing
mountries. The World Bank, Washington.

Kaar:. /1, D. & J.L. Knetsch. 1992. Valuing public goods:
..3e purchase of moral satisfaction. Journal of
Environmental Economics and Management 22:71-~89.

Kaynak, E. 1978, Difficulties of undertaking market
research in the developing countries. European
Economic Research November pp 251-259.

Kealy, M.J., J.F. Dovidio & M.L. Rockel. 1988. Accuracy in
valuation is a matter of degree. Land Economics
64:158-171.

Keita, J.D. 1993. Non-wood forest products in Africa-an
overview. Presented at the Regional Expert
Consultation on NWFP, Arusha, United Republic of
Tanzania, 17-22 October 1993.

204



Kelman, S. 1990. Cost-benefit analysis: An ethical
critique. In: Glickman, T.S. & M. Gough (eds).
Readings in Risk. John Hopkins University Press,
Washington.

Kinsey, B.H. 1986. The socioeconomics of nutrition under
stressful conditions: A study of resettlement and
drought in Zimbabwe. CASS, University of Zimbabwe,
Harare.

Knetsch, J.L. 1990. Environmental policy implications of
disparities between willingness to pay and compensation
demanded measures of values. Journal of Environmental
Economics and Management 18:227-237.

Knetsch, J.L. & J.A. Sinden. 1984. Willingness to pay and
compensation demanded: Experimental evidence of an
unexpected disparity in measures of value. Quarterly
Review of Economics 99:507-521.

Knetsch, J.L. & J.A. Sinden. 1987. The persistence of the
valuation dispsu®ty. Quarterly Journal of Economics
102:691-695.

Kopp, R.J. 1992. Ethical motivations and nonuse value.
Discussion Paper QE92-10. Resources for the Future,
Washington, DC.

Korang, T. 1986. Impact of forest management on the rural
population: A case study of the Subri Project. Thesis,
Institute of Renewable Natural Resources, University of
Science and Technology, Kumasi, Ghana. (unpubl)

Lindstrom, J & R. Kingamkono. 1991. Foods from forests,
fields and fallows. Nutritional and food securlty
roles of gathered food and livestock keeping in two
villages in Babati District, Northern Tanzania.
Working Paper 184. Swedish University of Agricultural
Sciences, International Rural Development Centre.

Longhurst, R. 1991. Dependency on Forest and Tree Foods
for Food Security. A Working seminar held by the
International Rural Development Centre, Swedish
University of Agricultural Sciences, Uppsala, March 13-
15, 1991. Working Paper 181. Swedlsh University of
Agr1cu1tura1 Sciences, International Rural Development
Centre.

Malaisse, F & G. Pavent. 1985. Edible wild vegetable
products in the Zambezian woodland area: a nutritional
and ecological appioach. Ecology of Food and Nutrition
18:43~-82.

205



Maler, K.G. 1981. A note on the possibility of calculating
demand for a public good from information on individual
behavior. Research paper 6209. Stockholm Economics,
Stockholm, Sweden.

Marks, S.A. 1973. Prey selection and annual harvest of
game in a rural Zambian community. East African
wildlife Journal 11: 113-128.

Martin, G. 1983. Bushmeat in Nigeria as a natural resource
with environmental implications. Environmentai
Conservation. 102(2):125-132.

Matiza, T., L.M. Zinyama & D.J. Campbell. 1989. Household
strategies for coping with food insecurity in low-
rainfall areas of Zimbabwe. In: Mudimu, G. & R.H.
Bernsten (eds). Household and National Food Security
in Southern Africa. Proceedings of the Fourth Annual
Conference on Food Security Research in Southern
Africa, Oct 31-Nov 3, 1988. University of
Zimbabwe/Michigan State University Food Security
Research Project, Department of Agricultural Economics
and Extension, Harare, Zimbabwe.

Matose F. 1991. Traditional and modern methods of
v~ 3dland management in Shurugwi. Presentation to
W tshop on Forest and Woodland Management. Centre for
Ap-lied Social Science, University of Zimbabwe, 11
Juiy, 1991,

Mazambani, D. 1991. Chivi/2vishavane community management
of indigeneous woodlands demonstration project: An
examination of household participation in project
activities. ENDA, Harare, Zimbabwe.

McGregor, J. 1991. Woodland resources: Ecology, policy and
ideology. PhD thesis. University of Loughborough,
Loughborough.

McGregor, J. 1989. Coping with deforestation: Local
strategies and state policy in Zimbabwe's communal
lands. Seminar presented at Loughborough University,
Department of Geography, 14 June, 1989.

McNamara, K. 1993. Key policy issues. In: Bradley, P.N. &
K. McNamara (eds). Living With Trees: Policies for
Forestry Management in Zimbabwe. World Bank,
Washington.

Mehretu, A. 1991. Patterns of Land Use Pressure in

Communal Areas of Zimbabwe. Working Paper AEE 9/91.
University of Zimbabwe, Harare.

206



Millington, A & J. Townshead. 1989. Biomass Assessment:
Woody Biomass in the SADCC Region. Earthscan
Publications, London.

Mitchell R.C. & R.T. Carson. 1989. Using surveys to value
public goods: The CV approach. Resources for the
Future, Washington.

MLARR. 1990. The First Annual Report of Farm Management
Data for Communal Area Farm Units. 1988/89 Farming
Season. Ministry of Lands, Agriculture and Rural
Resettlement, Harare, Zimbabwe.

Moyo S., Y. Katerere, G. Mhone & P. Ngobese. 1992, Local
Level Natural Resource Management: Conceptual and
Methodological Issues for the Makoni Project. 2Zimbabwe
Environment Research Organization (ZERO), Harare.

Mudimu, G., C. Chopak, S. Chigume, J. Govereh & R. Bernsten.
1990. Household income, food production and marketing
in low-rainfall areas of Zimbabwe: Status, constraints
& opportunities. 1In: M. Rukuni, G. Mudimu & T.S. Jayne
(eds). Food Security Policies in the SADCC region.
Proceedings of the 5th Annual Conference of Food
Security Research in Southern Africa, Oct 16-18,
1989.UZ2/MSU Food Security Research Project, Dept of
Agric. Econ and Extension, University of Zimbabwe,
Harare, Zimbabwe.

Muir, K. 1988a. The potentizl role of indigenous resources
in the economic development of the ar .d environments in
Sub-Saharan Africa. Working Paper AEE 9/88. Dept. of
Agricultural Economics and Extension, University of
Z2imbabwe, Harare.

Muir, K. 1988b. Marketing Wildlife Products and Services.
Working Paper AEE 2/88. Department of Agricultural
Economics and Extension, University of Zimbabwe,
Harare.

Muir, K. 1991. State Forestry Organizations and Forest
Policy in Africa. Working Paper AEE 2/91. University
of Zimbabwe.

Muir, K & J. Casey. 1989. Institutional responsibility for
social forestry. Journal of Social Development in
Africa. 1,2: 27-37.

Mungkorndin, S. 1981. Forests as a source of food to rural
communities. FAO NO RAPA 52.

207



Murindagomo, F. 1988. Preliminary investigations into
wildlife utilization and land use in Angwa, mid-Zambezi
valley, Zimbabwe. MPhil Thesis. Department of
Agricultural Economics and Extension, University of
Zimbabwe, Harare.

Murray, M.L. 1978. Wildlife utilization investigation and
planning in Western Botswana. Dept. Wildlife, National
Parks and Tourism. Government Printer, Gaberone,
Republic of Botswana.

Nhira, C. 1989. A socio-economic appraisal study of the
Chapota ward, Guruve district. CASS, University of
Zimbabwe, Harare.

Nhira, C. & L. Fortmann. 1991. Local control and
management of forest and environmental resources in
Zimbabwe. CASS, University of Zimbabwe, Harare.

Nhira, C. & L. Fortmann. 1993. Local woodland management:
Realities at the grassroots. 1In: Bradley, P & K.
McNamara (eds) Living with Trees: Policies for Forestry
Managemenrt in Zimbabwe. World Bank, Washington.

Ntiamoa-Baidu, Y. 1987. West African wildlife: A resource
in jeopardy. Unasylva. 156(39):27-35.

Ogle, B.M. & L.E. Grivetti. 1983. Legacy of the chameleon:
edible wild plants in the Kingdom of Swaziland,
Southern Africa. A cultural, ecological, nutritional
study. FEcology of Food and Nutrition, 16:193-208;
17:1-64.

Ohtsuka, R et al. 1985. Diversity and change of food
consumption and nutrient intake among the Gidra in
lowland Papua New Guinea. Ecology of Food and
Nutrition. 16(3):339-350.

Pearce, D. 1993. Economic Values and the Natural World.
Earthscan Publications Ltd., London.

Pearce, D.W. & R.K. Turner. 1990. Economics of Natural
Resources and the Environment. Harvester Wheatsheaf,
London.

Pearce, D.W. & J.J. Warford. 1993. Wworld wWithout End.
Economics, Environment and Sustainable Development.
Oxford University Press, New York.

Peters, C.M., A.H. Gentry & R.O. Mendelsohn. 1989.

Valuation of an Amazonian rainforest. Nature 339:655-
656.

208



Peters. BE.P.J. 1990. Wildlife utilization and rural
development in the Central African Republic. Nature et
Faune 9:3-7.

Peterson, G.L., B.L. Driver & P.J. Brown. 1990. The
benefits and costs of recreation: Dollars and sense.
In R.L. Johnson & G.V. Johnson (eds.) Economic
Valuation of Natural Resources: Issues, Theory and
Applications. Social Behaviour and Natural Resources
Series. Westview Press, Boulder, U.S.

Peterson, M.J. & T.R. Peterson. 1993. A rhetorical
critique of 'nonmarket' economic valuations for natural
resources. Environmental Values 2:47-65.

Phillips, W.E., W.L. Adamowicz, J. Asafu-Adjaye & P.C.
Boxall. 1989. An Econonic Assessment of the vValue cof
Wildlife Resources in Alberta. Project Report
No. 89-04. Dept. of Rural Economy, University of
Alberta, Edmonton, Canada.

Poulsen, G. 1982. The non-wood products of African
forests. Unasylva. 34(137):15-21.

Poulsen, G. 1982. Introduction to the research and
development division. 1In: Pierce, G.D. & P. Shaw
(eds) Forestry research in Zimbabwe. Prc ceedings of
the Anniversary Seminar 'Forestry research advances in
Zimbabwe', Zimbabwe College of Forestry, Mutare, 27-31
August, 1990.

Prescott-Allen, R & C. Prescott-Allen. 1982. What's
wildlife worth? Economic contributions of wild plants,
animals to developing countries. Earthscan, UK.

Prins, R., W. Adamowicz & W. Phillips. 1990. Non-Timber
Values and Forest Resources. An Annotated
Bibliography. Project Report 90-03. Dept. of Rural
Economy, University of Alberta, Edmonton, Canada.

Randall, A. 1987. Resource Economics. An Economic
Approach to Natural Resource and Environmental Policy.
John Wiley & Son, New York.

Randall, A., J.P. Hoehn & G.S. Tolley. 1981. The structure
of contingent markets: Some experimental results.
Paper presented at the annual meeting of the American
Economic Association. Washington, DC, December, 1981.

Randall, A., B. Ives & C. Eastman. 1974. Bidding game for

valuation of aesthetic environmental improvements.
Journal of Environmental Economics and Management No.1

209



Randall, A. & J.R. Stoll. 1980. Consumer's surplus in

commodity space. American Economic Review. 70:449-
455,

Rattray, J.M. & H. Wild. 1961. Vegetation map of the
Federation of Rhodesia and Nyasaland. Kirkia 2:94-104.

Reh, I., S.A.M. van Oosterhout, B.M. Campbell & R.F. du
toit. 1988. Resource use and agricultural production.
In: B.M. Campbell, R.F. du Toit & C.A.M. Attwell, eds.
The Save study: relationships between the environment
and basic needs satisfaction in the Save catchment,
Zimbabwe. Supplement to the Zambezia. University of
Zimbabwe, Harare. pp.15-33.

Robinson, P. 1988. Willingess to pay for rural water: The
Zimbabwe case study. ZIM-CONSULT, Harare, Zimbabwe.

Rondeau, D. & K.S. Rcllins. 1994. Information as a source
of amenity benefits: A new application for the CV
methods. Paper presented at the 5th International
Symposium on Society and Resource Management, Colorado
State University, 10 June, 1994.

Rondeau, D., K. Rollins & P. Martin. 1993. Costly
information and estimating existence values. Paper
presented at the annual summer meeting of the American
Agricultural Economics Association. Orlando, Florida,
August, 1993.

Rukuni, M. & R.H. Bernsten. 1988. Major issues in
designing a resource programme on household food
security. In: Rukuni, M & R.H. Bernsten (eds).
Southern Africa: Food Security Policy Options. UZ/MSU
Food Security Research in Southern Africa Project, Dept
of Agricultural Economics and Extension, University of
Zimbabwe, Harare.

Samples, K.C., J.A. Dixon & M.M. Gowen. 1986. Information
disclosure and endangered species valuation. Land
Economics 62:306-312.

Samuelson, P.A. 1954. Pure theory of public expenditure.
Review of Economics and Statistics No. 36

Sayce, K (ed). 1987. Encyclopedia Zinbabwe. Quest,
Harare, Zimbabwe.

Scherr, B.A. & E.M. Babb. 1975. Pricing public goods: An

experiment with two proposed pricing systems. Public
Choice 23:35-53.

210



Scoones, I. 1989. Patch use by cattle in a dryland
environment: Farmer knowledge and ecoclogical theory.
In: Cousins, B. (ed) People, Land and Livestock. CASS,
University of Zimbabwe, Harare. pp. 277-310.

Scoones, I. 1990. Livestock Populations and the Household
economy: A Case Study from Southern Zimbabwe. PhD
Thesis, University of London.

Scoones, I. 1992. Land Degradation and Livestock
Production in Zimbabwe's Communal Areas. Land
Degradation and Rehabilitation. 3:99-113.

Scoones, I. & F. Matose. 1992a. Woodland management in
Zimbabwe: Tenure and institutions for sustainable
natural resource use. A report for the Zimbabwe
national forest policy review of forestry, f:ree and
woodland resources.

Scoones, I. & K. Wilson. 1989. Households, lineage groups
and ecological dynamics: Issues for livestock research
and development in Zimbabwe's communal lands. In:
Cousins, B. (ed) People, Land and Livestock. CASS,
University of Zimbabwe, Harare. pp,17-123.

Scoones, I., M. Melnyk & J.N. Pretty. 1992b. The Hidden
Harvest: Wild Foods and Agricultural Systems. A
Literature Review and Annotated Bibliograhy.
International Institute for Environment and
Development, London, UK.

Scudder, T. 1984. Development and natural resource
management seminar presented at Dept. Environmental
Studies, UC, Santa Barbara.

Shepherd, G. 1992. Managing Africa's Tropical Dry Forests:
A Review of Indigeneous Methods. Overseas Development
Institute for Environment and Development, London, UK.

Shumba, E.M. 1984. Animals and the cropping system in the
communal areas of Zimbabwe. Zimbabwe Science News.
18(7) :99-102.

Shyamsundar, P. & K. Kramer. 1993. Does contingent
valuation work in non-market economies? Centre for
Resource and Environmental Policy Research, Duke
University, Durham, 1.S.

211



Siandwazi, C. 1989. Nutrition and agricultural policy
issues: Current evidence and reésearch agenda. 1In: G.
Mudimu & R.H. Bernsten. Household and National Food
Security in Southern Africa. Proceedings of the
Fourth Annual Conference on Food Security Research in
Southern Africa. Oct 31-Nov 3, 1988. UZ/MSU Food
Security Research Project, Dept of Agric. Econ and
Extension, University of Zimbabwe, Harare, Zimbabwe.

Singh, I., L. Squire & J. Strauss. 1986. A survey of
agricultural household models: Recent findings and

policy implications. The World Bank Economic Review
Vol 1, No. 1.

Singh, B., R. Ramasubbkan, R. Bhatia, J. Briscoe, C.C.
Griffin & C. Kim. 1993. Rural water supply in Kerala,
India: How to emerge from a low-level equilibrium trap.
Water Resources Research. Forthcoming

Sithole, G. & E.A. Attwood. 1990 Farm management
characteristics of communal farms in Zimbabwe:
Implications for houehold food security. In: M. Rukuni
& J.B. Wyckoff (eds). Market refecrms, research
policies and SADCC food security. Proceedings of the
Sixth Annual Conference of Foocd Security Research in
Southern Africa. November 12-14, 1990. UZ/MSU Food
Security Research Project, Dept of Agric. Econ and
Extension, University of Zimbabwe, Harare.

Smith, Adam. 1937. An Inquiry Into The Nature and Causes
of The Wealth of Nations. Random House, New York, U.S.

Smith, V.K. 1990. Household production functions and
environmental benefit estimation. Discussion Paper
QE90-04. Resources for the Future, Washington, U.S.

Smith, V.K. 1992. Comment. Arbitrary values, good causes,
and premature verdicts. Journal of Environmental
Economics and Management. 22:71-89.

Smith, V.L. 1977. The principle of unanimity and voluntary
consent in social choice. Journal of Political
Economics 85:1125-1129.

Southgate, D. 1988. 'The economics of land degradation in
the third world. Working Paper No. 2. Environmental
Department, The World Bank, Washington, U.S.

Speece, M.W. (compiler) 1982. Draft Environmental Profile

of Zimbabwe. AID RSSA SA/TOA 1-77, Washington, D.C.:
Man and the Biosphere Secretariat, Department of State.

212



Stack, J.L. & C.J. Chopak. 1990. Household Inccone
Patterns in Zimbabwe's Communal Areas: Emperical
Evidence From Five Survey Areas. 1In: Integrating
Food, Nutrition and Agricultural Policy in Zimbabwe.
Proc. of the First National Consultative Workshop.
Juliasdale. July 1950. Economics and Markets Branch,
Ministry of Lands, Agriculture and Rural Resettlement;
Nutrition Unit, Ministry of Health; UZ/MSU Food
Security Project, UZ. University of Zimbabwe, Harare,
Zimbabwe.

Stanning, J. 1989, Policy implications of household grain
marketing and storage decisions in Zimbabwe. In: M.
Rukuni & R.H. Bernsten (eds). Southern Africa: food
security policy options. Department of Agricultural
Economics and Extension, University of Zimbabwe,
Harare.

Stanton, J.L., R. Chandran & S.A. Hermandez. 1981.
Marketing research problems in Latin America. Journal
of the Market Research Society 24(2):124-139.

Stewart, J., W. Ncube, M. Maboreke & A. Armstrong. 1990.
The legal situation of women in Zimbabwe. 1In:
Stewart, J. & A. Armstrong (eds). The Legal Situation
of Women in Southern Africa. University of Zimbabwe
Publications, Harare, Zimbabwe

Strauss, J. 1986. Estimating the determinants of food
consumption and caloric availability in rural Sierra
Leone. 1In I.J. Singh, L. Squire & L. Strauss (eds).
Agricultural Household Models: Extensions,
Applications, and Policy. Johns HopKkins University
Press, Baltimore, U.S.

Swallow, B.M. & M. Woudyalew. 1994. Evaluating willingness
to contribute to a local public good: Application of
contingent valuation to tsetse control in Ethiopia.
Ecological Economics 11(2):153-161.

Swanson, T. & E. Barbier. 1991. Economics for the Wilds.
wWildlife, Wildlands, Diversity and Development.
Earthscan Publications, London.

Tan, J., K.H. Lee & A. Mingat. 1984. User changes for
education: The ability and willingess to pay in Malawi.
Staff Working Paper 661. The World Bank, Washington,
uU.s.

213



Tefft, J.F., M.T. Weber & J.M Staatz. 1990. Research
methods in the MSU food security in Africa project:
Conceptualizing and implementing policy relevant
studies. Working Paper No. 38. MSU International
Development Papers, Department of Agricultural
Economics, #Michigan State.

Thobani, M. 1983. Efficiency and equity implications of
user changes in social sector services: The financing
of education in Malawi. Staff Working Paper 572. The
World Bank, Washington, U.S.

UZ/MSU Food Security Project 1990. Proceedings of the First
National Consultative Workshop on Integrating Food,
Nutrition and Agricultural Policy. Montclair Hotel,
Juliasdale, July 15-18.

van Kooten, G.C. 1993. Land Resource Economics and
Sustainable Development: Economic Policies and the
Common Good. UBC Press, Vancouver, B.C.

Waeterloos, E. & E. Guveya. 1993. Lupin research proje:t.
Th«: survey sample of households: Selection and
composition. Working Paper 6, November 1993.
Department of Crop Science, Department of Agric Econ &
Extension, University of Zimbabwe, Harare, Zimbabwe;
Centre for Development Studies, UFSA/University of
Antwerp, Belgium.

Watson, L.C. 1994. Gender and the perceived value of treues
on homesites in Zimbabwe. Thesis, Department of Rural
Economy, University of Alberta, Edmonton, Canada.

Whitehead, J.C. & G.C. Blomguist. 1991. A link between
behavior, information, and existence value. Leisure
Sciences 13:97-109.

Whittington, D., J. Briscoe & X. Mu. 1987.
Willingness to pay for water in rural areas:
Methodological approaches and an application in Haiti.
Working Paper, USAID/WASH, Activity No. 166.

Whittington, D., J. Briscoe, X. Mu, & W. Barron. 1990a.
Estimating the willingness to pay for water services in
developing countries: A case study of the use of
contingent valuation surveys in Southern Haiti.
Economic Development and Cultural Change 38(2):293-311.

Whittington, D., D.T. Lauria & X. Mu. 19%1. A study of

water vending and willingness to pay for water in
Onitsha, Nigeria. World Development 19(2/3):179-198.

214



Whittington, D., D.T. Lauria, A.M. Wright, K. Choe, J.A.
Hughes & V. Swarna. 1993. Household demand for
improved sanitation services in Kumasi, Ghana: A
contingent wvaluation study. Water Resources Research.
29(6):1539-1560.

Whittington, D., A. Okorafor, A. Okore & A. McPhail. 1590b.
Strategy for cost recovery in the rural water sector:
A case study of Nsukka district, Anambra State,
Nigeria. Water Rescurces Research 26:(9):1899-1913.

Whittington, D., V.K. Smith, A. Okorafor, A. Okore, J.L. Liu
& A. McPhail. 1992. Giving respondents time to think
in contingent valuation studies: A developing country
application. Journal of Environmental Economics and
Management 22:205-225.

Whitlow, J.R. 1980. Deforestation in Zimbabwe. Supplement
to Zambezia. University of Zimbabwe, Harare.

Whitsun Foundation. 1981. Rural afforestation study.
Whitsun Foundation, Harare.

Whyte, A.V.T. 1977. Guidelines for field studies in
environmental perception. UNESCO, Paris.

Willig, R.D. 1976. Consumer's surplus without apology.
American Economic Review. 66:589-597.

Wilson, K.B. 1987. Research on trees in the Mazvihwa and
surrounding areas. A report prepared for ENDA-
Zimbabwe. ENDA-~Zimbabwe, Harare, Zimbabwe.

Wilson, K.B. 1989a. Trees in fields in southern Zimbabwe.
Journal of Southern African Studies. 15: 369-383.

Wilson, K.B. 1989b. The ecology of wild resource use for
food by rural southern Africans: why it remains so
important. Paper presented at conference on The
destruction of the environment and the future of life
in the Middle East and Africa. 14-17 July 1989.

Wilson, K.B. 1990. Ecological dvnamics and human welfare:
a case study of population, health and nutrition in
Southern Zimbabwe. PhD Thesis. University of London,
London, England.

Wilson, K.B. 1991. Rainfall variability, ecological
change, and population dynamics: a case study from an
area of Southern Zimbabwe. Paper presented to a
conference on Population and the Environment, 10
January, London School of Hygiene and Tropical
Medicine.

215



The World Bank Water Demand Research Team. 1993. The
demand for water in rural areas: Determinants and
policy implications. The World Bank Observer 8(1):47-
70.

World Commission on Envirom.°nt and Development. 1987. Our
Common Future. Oxford U, iversity Press, Oxford.

Young, R.H. & C.W. MacCormac (eds). 1986. Market research
for food products and processes in developing
countries. Proceedings of a workshop held in
Singapore, 1-4 April, 1986. International Development
Research Centre, Ottawa, Canada.

zindi, C. & J. Stack. Income versus insurance: Preliminary
findings on the contribution of livestock to communal
area farm household food security. In: J.B. Wyckoff &
M. Rukuni (eds). Food Security Research in Southern
Africa: Policy Implications. Proceedings of the
Seventh Annual Conference of Fouvd Security Research in
Southern Africa. Oct 28-30, 1991. UZ/MSU Food
Security Research Project, Dept of Agric. Econ and
Extension, University of Zimbabwe, Harare.

Zinyama, L.M. 1988. Farmers' perceptions of the
constraints against increased crop production in the
subgistence communal farming sector of Zimbabwe.
Agricultural Administration and Extension 29: 97-109.

Zinyama, L.M., D.J. Campbell & T. Matiza. 1988.
Traditional household strategies to cope with food
insecurity in the SADCC region. In: Rukuni, M. & R.H.
Bernsten. Southern Africa: Food Security Policy
Options. UZ/MSU Food Security Research in Southern
Africa Project. Dept of Agricultural Economics and
Extension, University of Zimbabwe, Harare, Zimbabwe.

ZIRRCON, 1991. Earthkeeping at the grassroots in Zimbabwe.

Zimbabwe Institute of Religious Research and Ecological
onservation, Masvingo, Zimbabwe.

216



APPENDIX A

SUPPLEMENT TO PROFILE OF ZIMBABWE

217



Physical Description

Zimbabwe, located in South-central Africa is divided into
three main altitudinal regions. (Map B.1). Rising up from
1 200 metres above sea level is a high plateau, the
Highveld. Encompassing 20 % of the 1land, the Highveld
dissects the median of Zimbabwe. This gently undulating
plateau, which dominates the country's physical features,
contains Zimbabwe's most fertile land. The wvegetation is
mostly savanna woodland with well-spaced trees over the wide
expanses of grassland. From this plateau two watersheds
serve water courses running northwest to the Zambezi river

and southeast to the Limpopo and Save rivers.

To each side of the Highveld lies the Middleveld at 900 to
1 200 metres above sea level. The landscape is undulating
to rolling with common rock outcrops. This transitional
area of variable vegetation, covers 40% of the country.
However, the land in the Middleveld is less fertile than the

Highveld.

The remaining land below 600 metres is termed the Lowveld.
This area is hotter and drier than the Highveld resulting in
unsuitable conditions for agriculture. Landscape is
generally fairly flat. Here, vegetation mainly consists of

dry savana woodland and scrub.
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other significant regions which are within the abcve velds
are the Eastern Highlands, the Kalahari sandveld, Zambezi
valley and the Middle Save valley. The Eastern Highlands is
comprised of a series of mountain ranges. These extend some
250 km along the Mozambique border. The Kalahari sandveld
covers an extensive area in Western Zimbabwe. This flat to
gently u:idulating land is influenced by a mantle of Kalahari
sand. A transitional areas bridges the plateau in the east
with the sand plain and pans in the west. The Zambezi
valley consists of two subregions separated by Kariba gorge.
The broken terrain of the upper region consists of many low
ridges and hills. While the lower region along the
Mozambique border is 1less broken and becomes flat to
undulating. The Middle Save valley is a broad pediplain

which is generally flat to gently undulating.

Zimbabwe is covered by five main vegetation typesl. These
include: Afromontane forest and grassland which occur in
parts of the eastern highlands; Zambezian miombo woodland in
the highveld and middleveld; Mopane woodland and scrubland
.hroughout the lowveld; Acacia scrubland in the southwest;
and dry forest and scrubland which is found on the Kalahari
sands in the west. This categorization by Bradley & Dewees
(1993) is based on a combination of studies (Millington &

Townshend, 1989; Rattray & Wild, 1961; Speece, 1982).

lsee Table C.2 for scientific names of tree species mentioned.
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Miombo woodland is dominated by Brachystegia spiciformis
along with Julbernadia globiflora. These woodlands dominate
the highveld above 1 200 m with high rainfall and generally
sandy soil. There are variations in the Brachystegia
species and subsidiary species that are present depending on
soil factors. Undisturbed, this woodland is characterized
by a single statum of 6 -~ 12 m in heighﬁ which forms a

canopy cover of up to 80%.

Mopane woodland occurs in the hotter, drier regions below
900 m. It is best suited to deep, well-drained soils and
can develop on more clay-rich substrates. Monospecific
stands of Colophospermuin mopane are quite common but other
species may also occur, although not with as much diversity
as found in the miombo woodland. A closed canopy with
little understorey is common although more open canopies may
form with some scattered shrubs underneath. Canopies may

range from 10-15 m,

Teak woodlands are found growing slowly on the Kalahari
sandstone formations in the west. Here the deep sand is
infertile and rainfall is low. These woodlands are
characterized by Baikaea plurijuga in association with
Pterocarpus angolensis and Guibourtia coleosperma along
with Terminalia and Combretum species. In marginal areas

the teak woodlands may grade into the miombo woodlands.
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Acacia woodland and savannas are extensive throughout
Zimbabwe, occupying specific areas. Different species of
Acacia are associated with different soils derived from
geological formations. Acacia giraffae is dominant in the
Kalahari associations, A. nilotica on black clays, A
gerrardii on basement schists, A. tortilis on the colluvial
sands of the Zambezi valley and A. nigrescens on the Permian
sands of the Save valley. Canopy height may reach 9 m with
varying trees density. In lower rainfall areas, more open

Savanna occurs.

Terminalia - Combretum woodland 1is a tree and shrub
combination. The characteristic species are Terminalia
sericea and Burkea africana. Other trees and shrubs such as

spp. are found in association.

Geologically, Zimbabwe has two distinct zones. The
sedimentary rocks of the Karroo system in the southeast also
cover the 2Zambezi valley and a vast area south of Lake
Kariba. In the extreme northwest and southeast jurassic
lavas are exposed. Kalahari sands cover the northwest. The
Gold Belts and the Great Dyke are also notable in that they

provide the country's main minerals.

Zimbabwe is divided into five main agroecological regions
with agricultural potential declining from Region I to

Region V. (Map B.2)
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TABLE A.1. Land Distribution by Agro-Ecological

Regions
Natural Region Land Area Percentage of

(million ha) Tctal

I 0.62 1.6

1T 7.31 18.8

111 6.85 17.6

Iv 12.84 33.0

v 11.28 29.0

Source: Government of Zimbabwe, 1989.

Natural Region I, includes 0.62 million ha or 1.6 % of the
land. This area has very annual high rainfall (>900 mm
above 1 700m altitude and > 1 000 mm below 1 700 mm) and
normally has some precipitation throughout the year.
Temperatures are relatively low. The area is suitable for
specialized and diversified farming such as dairying,

forestry, tea, coffee, fruits, maize, etc.

Natural Region II, with 7.31 million ha and 18.8 % of the
land, 1is an intensive farming region. Rainfall is
moderately high (750- 1 000 mm) and occurs only in the
summer. Subregion IXa has reliable rainfall and rarely
experiences dry spells in the summer. Subregion IIb may
experience shorter rainy seasons or dry spells during the
rainy season which may affect crop yields in some years.

Natural Region II is suitable for rainfed agricultural crops
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such as maize, tobacco, cotton as well as for beef

production.

Natural Region III contains 6.85 million ha or 17.6 % of the
land. Rainfall is moderate (650~850 mm) however occurs in
infrequent but heavy. Due to severe mid-season dry spells
this area is marginal for maize, tobacco, cotton or
enterprises based solely on crop production. However, the

region is ideal for livestock production.

Natural Region IV includes 33.0 % of the land which is 12.84
million ha. . Lower rainfall (450-650 mm), successive
seasonal droughts and periodic dry spells during rainfall
season make this region marginal for rainfed maize and
unreliable for cash cropping although ideal for drougnt

resistant fodder crops.

Natural Region V incorporates the remaining 29.0 % of the
land or 11.28 million ha. Rainfall is low (< 650 mm below
900m and <600 mm in the Save and Limpopo Valleys) and
erratic. As a result rainfed or even drought-resistant
agriculture is not possible in this very hot area. only
extensive cattle, game ranching or irrigation cropping

occurs in this area.
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Economy

The agriculture sector dominates the 2imbabwean economy
employing 25% of labour in the formal economy and
contributing 15% to GDP and 35% to export earnings (CSO,
1987). This output is mostly supplied by the large scale
sector. However, communal farm production is also
significant contributing 32% of total agricultural output in
1986 (Ashworth, 1990). This does not account for the 61% of
production which 1is retained for household consumption.
There is also consicerable sales of agricultural products

through informal markets.

The forestry sector in comparison is relatively small.
Forestry production only includes about 110 000 ha of
intensively managed pine and eucalypt plantations which are
under control of the Forestry Commission or large companies
(Forestry Commission, 1991). However, Zimbabwe is self-
sufficient in wood with an expanding panel and pulp
industry. This primary processing generates about US$40

million annually (World Bank, 1992).

The manufacturing section is highly self-sufficient. In
terms of value of output it is the largest productive sector
and represented about 26% of GNP in 1988 (Central Statistics
Office, 1989). Over 6 000 different products are

manufactured. This manufacturing is concentrated in the
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major urban centres with over 70% in Bulawayo and Harare.
Mining and quarrying as well as other industries and

services also contribute to the Zimbabwean economy.

Political Institutions

The Ministry of Local Government and Urban Development
(MLGRUD) is directly responsible for all rural development.
They provide state funding to the District Developmant Fund
(DDF) and to the District Councils. The Department of Rural
NDevelopment (DERUDE) are responsible for planning and rural
development projects and policies. This development
process, administered by MLGRUD, is conducted through the
Provincial Development Committee (PDC), District Development
Committee (DDC), Ward Development Committee (WADCO) and the

Village Development Committee (VIDCO).

At the provincial level planning is done by the Provincial
Governor supported by the Provincial Councils (PC). The
provincial work is supported by a PDC which carries out the
Council's work. However these plans are usually not
incorporated into the National Development Plan due to a
breakdown at the ministerial 1level. Therefore funding is

usually unavailable for the development work.

Districts are headed by District Administrators who preside
over the DDC. These carry out public works by producing a

District Development Plan based on the ward and village
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plans. They are advised by the District Natural Resource
sub-committees, however these committees are not taken
seriously because they do not generate funds for the
District Councils. The District councils have statutory
responsibilities with respect to enactment and enforcement
of by-laws, provision of services and community facilities
and investment in initial infrastructure. The Rural
District Councils Act empowers the District Councils in

terms of communal land use and conservation by-laws (1985).

The local level involves the WADCO and the VIDCO. The role
of the WADCO and VIDCO is to make 1local decisions
incorporating the needs and priorities of the area. These
needs are presented to the District Council w-ose purpose is
to carry out the council policies and projects. The VIDCO,
coordinates village development plans. However due to
internal institutional conflicts over resource allocation
the VIDCO is weakened. As a result some traditional
conservation approaches have been lost or repressed. The
WADCO 1is even weaker with no basis for decision making.
Although the WADCO has more identifiable leadership, through
the local councillor, it is susceptible to more political

interference and thus conflict.
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Population, Land Use & Distribution

Zimbabwe has a national population of 10 401 767 with an
annual growth rate of 3.13 %. Urban centres contain about
27% of the populatior. Harare, the capital city, has a
population of 1 184 169 while Bulawayo has 620 936. People
resident in commercial farms and mining towns make up around
17% of the population. The remaining 56% of the population

reside in the communal areas.

There are five major land uses in 2imbabwe including:
Communal areas; Resettlement areas; Commercial Farms; Parks

and State Forests; and Urban areas. (Map B.3)

TABLE A.2 Land Use Categories
Land Use Area Percentage of
(nillion ha) Total Area

Communal Areas 16.3 42.0
Resettlement Areas 3.3 36.2
Commercial Farms 13.5 6.8
State 5.6 14.4
Urban and other 6.3 0.6

Source: HIFAB, 1989
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TABLE A.3 Percentage Distribution of Land Use by
Agro-Ecological Regions.

Region Communal Resettlement Commercial Other
Area Area Farms
I 0.7 11.0 3.5 8.4
II 8.7 33.7 46.4 1.3
I1II 17.1 38.1 55.4 18.7
Iv 47.6 15.3 62.1 28.8
\'4 25.9 1.9 32.1 43.8

Source: Ministry of Lands, Agriculture and Rural
Resettlement, Government of Zimbabwe, 1989.

The Communal areas cover 16.3 million hectares or 42% of the
land and accomodate 57% of Zimbabwe's population. 73.5% of
the Communal Areas are located in agroecological areas IV

and V (Map B.4).

Commercial Farms number about 4 500. These incorporate 13.5
million hectares which is 36.2% of the country. About 17%
of the population 1lives on this 1land. This land is
generally located in agroecological areas II, III, and 1IV.
These areas are suitable for agriculture, particularily cash
crops for export. Farms are individual tenure farms and
range from about 1 503 ha in regions I and II with farms of
2 000 - 3 000 ha in regions III and 1IV. These farms are
generally located on high potential 1land, therefore
productivity is high. However, due to the large size of
these farms, only about 60 % of this high potential land is

utilized while the remainder lies fallow.
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Demarcation for park and state forests has incorporated
14.4 % of Zimbabwe's land for conservation purposes. These
have been run along ecologically sound principles following
prescriptions per agro-ecological zone. There have however
been conflicts with neighbouring communal areas due to their

exclusion from using resources in these areas.
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MAP B.1
MAP B.2

MAP B.3

MAP B.4

APPENDIX B

Major Velds of Zimbabwe
Agro-Ecological Regions
Distribution of Major Agricultural
Land Use Categories

Natural Regions & Communal Lands
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Map B.1
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Map B.2
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Map B.3
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Map B.4
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APPENDIX C

TABLE C.1 Botanical Index

TABLE C.2 Inventory of Wildlife Utilized in Zimbabwe
TABLE C.3 Nutritional Content of Wildlife

TABLE C.4 The Use Of Indigeneous Trees For Insects
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TABLE C.1 Botanical Index

SCIENTIFIC NAME

Acacia gerrerdii

Acacia giraffae

Acacia nigrescens
Acacia nilotica

Acacia tortilis

Azanza garckeana
Baikaea plurijuga
Bauhinia petersiana
Bauhinia thonningii
Brachystegia glaucescens
Brachystegia spiciformis
Burkea africana
Colophospermum mopane
Combretum apiculatum
Combretum erythrophyllum
Combretum hereroense
Combretum molle
Combretum platypetalum
Combretum zeyheri
Convolvus sp.

Cussoria kirkii

Cussoria natalensis
Diospyros mespiliformis
Diplorhynchus candylocarpon
Ekevergia benguelensis
Fadogia ancylantha
Julbernardia globiflora
Parinari curatellifolia
Pseudolachnostylis maprouneifolia
Pterocarpus angolensis
Sclerocarya birrea
Terminalia randii
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INDIGENEOUS NAME

Munzamutema

Mutohwe

Mubhendo
Mutukutu
Muwunze
Musasa
Mukarati
Mupane
Mudziyaashe
Mutepe
Murovamhuru
Mupemberi
Bepu

Muruka

Mushuma

Muvirinyimo
Mushishinwa
Munhondo
Muhacha
Mukavazviyo
Mvamaropa
Mupfura
Musosawhai



Terminalia sericea Mukonono

Uapaca kirkiana Muzhanje
Unidentified Mbiningwa
Unidentified Mushenjere
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TABLE C.4 The Use of Indigeneous Trees For Insects

Indigeneous Tree! Insect Found On Tree If
Specified?

Mubhondo

Mbiningwa

Muhacha

Mukarati Caterpillars

Mukavazviyo/Mutsotsowa

Mukonono/Msusu

Munhondo/Mutondo Mandere, Madora

Mupane Madcra

Musasa Mandere

Mushenjere

Mushishinwa

Mushuma

Mutohwe

Mutukutu/Muchekecha/
Musekesa

Muvirinyimo Madora

Muwunze

Muzhanje

Source: CASS (1992).

1The scientific names are found in Table C.1, Appendix C.
2There is also reference to specific trees for certain insects in Table C.2, Appendix C.
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APPENDIX D

TABLE D.1 Chinamura Field Results
TABLE D.2 Store Prices

TABLE D.3 Nyanga Field Results
TABLE D.4 Timeline
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TABLE D.2

Prices for Basic Goods in Stores in
Chinamura Comnunal Area

Store Murape Eapatu Munywira
Location:
Cooking 0il $6.00/ 500 $5.50/750 mL
wl! $8.50/1 L
Flour $6.75/500g
$12.50/1 kg
sugar $6.00/1 kg
$12.00/2 kg
Tea S€.00/ 500g
$9.00/ 1 kg
Soap $3.00/large

bar

Canned food
items

$3.00/small
can of food

$5.55%/can of
beans

$3.50-$4.00/
can of meat

Baby cereal $7.50/box

(Cerelac)

Cookies $4.50/200 g
box

Dried kapenda | $2.00/cup

(small f£ish)

Dried silver $2.00 each $3.25/package

fish {io0" of 3 fish

long)

Madora $2.30/100 g

package

IPrices are in Zimabwe $ and were collected at the time of the field study.
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