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Abstract
The loss of tropical forests has led to establishment of protected areas such as
national parks to conserve environment. National parks often affect the livelihoods
of local people, especially when they are strongly linked to natural resources. For
conservation efforts in a national park to be efficient, cooperation of local people is
required. This thesis focuses on valuations of conservation regimes, ecotourism and
conservation held by local people, and on the contribution of national park and
non-timber forest products to their livelihoods. The data originated from personal
interviews in local communities around the Okwangwo Division of the Cross
River National Park in Nigeria. In Paper I, the contribution of the Okwangwo
Division to development of local communities was examined. The results showed
that local people who reside around the park benefit from different types of
infrastructure, employment and income from tourism. Some of the development
projects undertaken by the park authorities appear to be capital intensive both in
the short and long term, and risk becoming unsustainable. A choice experiment
approach was applied in Paper II to elicit the preferences held by local people for
different nature conservation regimes. The results showed that most of the
respondents preferred the nature conservation regime that would give them more
access to infrastructure. Paper III reports a study regarding willingness to conserve a
leafy vegetable (afang) important for communities in the vicinity of the Okwangwo
Division, using data from a contingent valuation approach. The findings showed
that local people have a willingness to conserve the afang. However, since
conservation of afang would entail costs to landholders, there is a need for
incentives to encourage them. Data from the contingent valuation approach was
also used in Paper IV to examine the willingness of local communities to contribute
to ecotourism. The results revealed that most of the respondents were willing to
contribute money for an ecotourism project associated with the Okwangwo
Division. The findings also suggest that impacts of ecotourism on the traditions of
local people should be considered when designing an ecotourism project. The
income that local people around the Okwangwo Division derive from sale of nontimber forest products (NTFP) was assessed in Paper V. The results showed that
NTFP play an important role in livelihoods of the local people. The results
suggested that a shift from primarily subsistence to more of a cash economy may
lead to an unsustainable exploitation of the products.
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Introduction
The tropical forests are of great importance to global biodiversity. For
example, about 90% of the world’s species are found in tropical forests
(UNEP, 2001). Tropical forests provide environmental services such as clean
air and water, prevention of soil erosion, nutrient and carbon cycling,
biodiversity and regulation of global and regional climate-systems. They also
provide cultural, spiritual and recreational benefits (Perrings, 2000). Tropical
forests provide goods that are important for agriculture and medicines. For
example, cocoa, banana, rice, coffee, citrus fruits, pineapples, quinine, and
peanuts originate from tropical forests. Conservation of wild relatives of
these plant species is required to maintain productivity (Pearce, 1991).
Genes from wild plants can be used to fortify domesticated varieties against
their vulnerability to diseases, pests and changes in climate. Without tropical
forests, this opportunity is lost, as is the chance to develop new food plants.
One-quarter of modern medicines originate from plants in tropical forest.
Examples include, quinine used for treatment of malaria, vinblastine for
control of tumour, and andrographolide used as an antibiotic (Bierer et al.,
2010).
About 50 million indigenous people who live in tropical region depend
on forests for their livelihoods. Tropical forests offer various benefits – e.g.
food, shelter, medicine, and employment – to these people. Forest products
contribute to the well-being of people especially for low-income earners
who live in rural areas and may help to reduce the incidence of poverty
(Sunderlin et al., 2005; World Bank, 2002). The rate of tropical forest loss in
the world has increased. For example, the annual deforestation was about
0.6% in the 1970s but as much as 1.8 – 2.1% in the 1980s (Pearce, 1991).
Between 1995 and 2000 about 9,400,000 hectares (ha) of forests were
deforested annually across the world (FAO, 2005). The annual rate of forest
loss in Africa is about four million hectares (FAO, 2005). Deforestation and
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forest degradation are more severe in the tropics than in other regions of the
world (WRI, 2005). Tropical deforestation accounts for about 20% of
anthropogenic carbon (IPCC, 2007a). This has serious consequences for
species, tropical forest ecosystem services and people who depend on forests
for their livelihoods (Chapin et al., 2000). For example, 12% of the bird
species, 25% of the mammals and 32% of the amphibians living in tropical
forests are threatened with extinction over the next century (WRI, 2005).
Central Africa is home to one of the world’s largest tropical rainforests,
second only to the rainforest of the Amazon Basin in South America (FAO,
2005). This forest stretches from the Democratic Republic of Congo to the
Republic of Cameroon. The rainforests of Central Africa sequester twothirds of the carbon stored in the vegetation in tropical Africa. Forest loss
and degradation in Central Africa account for about 73% of the total carbon
released from land use changes in Africa (Gaston et al., 1998). West Africa is
another tropical forest region in Africa. This region stretches from southern
Nigeria to Guinea Bissau where logging, land fragmentation, and clearing
for agriculture often degrade the forest. The West African forest is the most
fragmented tropical forest in the world (Sayer et al., 1992; Myers et al.,
2000; Rudel and Roper, 1997). Nigeria has lost about 90% of its natural
tropical rainforests (Caldecott et al., 1989; Ebin, 1991). The annual rate of
forest loss in Nigeria is 410,000 ha (3.3%). Between 2000 and 2005 the
country lost 55.7% of her primary forests (FAO, 2005). These old-growth
forests are the most biologically diverse ecosystems. The impact of human
activities on forest conservation and climate has increased (Searchinger et al.,
2008; Malhi et al., 2008; IPCC, 2007b). Human activities that threaten the
Nigerian tropical rainforest include agriculture and fuel-wood (Adejuwon,
1971; Berry, 1974); spread of rural settlements (Osunade, 1991); oil and gas
exploration (Akparobi et al., 2000; Abare, 2003; Ubong, 2003); and
introduction of exotic species (Aloba, 1983; Ekanade et al., 1996). These
have impacts on ecosystem services and livelihoods of people in Nigeria
(Zhao et al., 2006; Lewis, 2006). Forest and biodiversity conservation
policies have seen a huge evolution in Nigeria in the last decades. They have
traditionally been based on the creation of protected areas in which most
human activities are prohibited. The Nigerian government has shown
increasing concern for the preservation of indigenous species. This has led to
the establishment of game reserves and national parks and also being
signatory to international cooperation agreement for protection of wildlife.
A decree to regulate traffic in endangered species was promulgated in 1985.
The Nigerian Conservation Foundation (NCF) was established in 1982 to
involve private participation in the promotion of forest and biodiversity
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conservation ethics in Nigeria. But the nation’s goals of managing wildlife
for tourism, preservation of a national heritage and biodiversity conservation
remain hard-pressed in the face of mounting economic problems, an
expanding population, and the continuing destruction of natural habitats.
The efficiency of protected areas, especially in the long-term, heavily
depends on the way that the buffer zone – the area surrounding the central
protected areas – is managed. The development of agriculture in the buffer
zone can lead to wide destruction of natural ecosystems and biological
diversity and, thus diminish the efficiency of conservation measures in the
central areas. The general function of the buffer zone is to protect some
ecological characteristics of the artificial ecosystems so that the ecological
stability of the central protected area will improve. To achieve their
conservation goals, authorities of protected areas require cooperation of local
communities who reside in the proximity of the protected areas because the
livelihood activities of local people have impacts on the areas. The
establishment of protected areas such as national parks for biodiversity
conservation has in most developing countries not been very successful
(Dixon and Sherman, 1990). This has been attributed to inadequate linkages
between conservation efforts and the local conditions (Emerton, 2001;
Shyamsunder and Kramer, 1996). For example, local people are seldom
involved in planning regimes for forest and biodiversity conservation in
national parks. Most local people depend on natural resources for their
livelihoods and land is their major asset (Platteau, 2006).
The establishment of national parks leads to reduction in land area
available to local people and consequently their livelihoods. The local
people are seldom compensated for a reduction in access to land because the
land resource in Nigeria is mostly the state property (Famoriyo, 1982). This
generates a conflict situation between national park managers and local
people. To minimize conflicts, many national park authorities in Africa have
combined biodiversity conservation with development (Barrow and
Murphree, 2001), i.e. provision of infrastructure such as rural feeder roads,
primary health care, water and vocational training centres. The infrastructure
is expected to provide local people with access to more livelihood
opportunities that have less negative impacts on biodiversity conservation.
For example, vocational training centre would provide local people access to
new technologies in food processing, preservation and sustainable harvesting
techniques. National park authorities in Africa promote ecotourism to
generate income and provide local people more access to livelihood
opportunities (Abbot et al., 2001; Marsh, 2000). To improve the efficiency
of biodiversity conservation, national park authorities have proposed
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community-based conservation, i.e. involvement of local communities in
conservation of species that contributes to their livelihoods. This may help
to reduce the pressure exerted on wild population thus reducing the risk of
extinction of species. National park authorities have also proposed to involve
local people in planning natural resource management regimes because if
they are involved in choice of conservation regimes, more of the people
would support conservation efforts.

Objectives of the thesis
Using the Okwangwo Division of the Cross River National Park in Nigeria
as a case, the general objective of this thesis is to examine valuations of
conservation regimes, ecotourism and conservation held by local people, as
well as the contribution of national park and non-timber forest products to
their livelihoods. The specific objectives are to:
1) Assess contribution of the Okwangwo Division to development of local
communities in the vicinity of the park, i.e. provision of infrastructure,
income from ecotourism and employment (Paper I).
2) Examine the preferences held by local people for nature conservation
regimes (Paper II).
3) Estimate economic values of conservation of an indigenous plant species
and ecotourism, respectively to local communities (Papers III and IV).
4) Estimate income from non-timber forest products traded in markets and
how these values are influenced by socio-economic factors (Paper V).

Forest and biodiversity conservation in Nigeria

Characteristics of the Nigerian forests

Nigeria’s vegetation can be classified as in Figure 1. These diverse habitats
and the tropical climate lead to a large amount of biodiversity in terms of
terrestrial and aquatic species. Nigeria has 274 mammal species and 906 bird
species (Ezealor, 2002; Federal Environmental Protection Agency, 2003).
The endemic species include three monkey species, i.e. the white-throated
monkey (Cercopithecus erythrogaster), sclater’s guenon (Cercopithecus
sclateri) and the Niger Delta red colobus (Procolobus pennantii epieni);
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three bird species, i.e. the Anambra waxbill (Estrilda poplipaia), the Ibadan
malimbe (Malimbus ibadanensis) and the Jos indigo-bird (Vidua maryae), see
Aminu-Kano (2001). Many of the birds and mammals of Nigeria are at low
population levels and mostly found in protected areas, where they are still
threatened due to inadequate protection. Some larger species such as giraffes,
antelopes and ostriches are threatened due to habitat degradation and
hunting pressures (Federal Ministry of Environment, 2001). Nigerian forests
habour 135 reptile species, 109 amphibian species, and 648 fish species
(Federal Environmental Protection Agency, 1992). One of the snake species
(Nahelya egbensis) and five of the amphibians are endemic to Nigeria
(Aminu-Kano, 2001). Nigeria has 20,000 insect species, 77 mollusk species,
5 echinoderm species, 848 algae species, 5,013 higher plant species and 200
lower plant species (Federal Environmental Protection Agency, 1992;
Federal Environmental Protection Agency, 2003). According to the
International Union for Conservation of Nature (IUCN) Red List of
Threatened Species (Hilton-Taylor, 2000) 148 animal and 146 plant species
of those being globally threatened are found in Nigeria. Of these, 26 animal
and 18 plant species are classified as endangered, while 3 animal and 15 plant
species are critically endangered worldwide. Nigerian forests are known as a
global hotspot for primate species such as the Cross River gorilla,
chimpanzee and drill (Bassey and Oates, 2001).

Agencies responsible for forest and biodiversity conservation in Nigeria

Biodiversity and forest conservation activities in Nigeria are the
responsibility of various governmental agencies, non-governmental
organizations (NGOs), and universities. The government agencies are the
Federal Ministry of Environment, Ministry of Agriculture, and Ministry of
Water Resources. Government agencies at the state level, local government
level and community level are also charged with aspects of biodiversity
conservation. The administration of game and forest reserves is managed at
the state level. Many NGOs participate in various aspects of biodiversity and
tropical forest conservation initiatives (Nigeria Conservation Foundation,
2000). The NGOs include the Nigeria Conservation Foundation (NCF),
Nigerian Field Society, Center for Environmental Resources and Sustainable
Ecosystem, and the Nigerian Environmental Action/Study Team.
International NGOs such as Wetlands International and the Wildlife
Conservation Society have ongoing programmes in Nigeria. Universities
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also have roles to play in Nigeria’s conservation efforts, by being involved in
research activities regarding biodiversity conservation. The Government of
the Federal Republic of Nigeria is a signatory to many natural resources
conventions and treaties. These include Convention on the Protection of
the World Cultural and Natural Heritage, Convention on International
Trade in Endangered Species (CITES), Convention on the Conservation of
Migratory Species of Wild Animals, Convention on Biological Diversity
(CBD), and Ramsar Convention on Wetlands of International Importance.

Figure 1. Vegetation types in Nigeria

http://www.mapcruzin.com/free-maps-thematic/nigeria_veg_1979.jpg

Causes of inefficient land use in Nigeria
Conversion of forestland to other land uses such as agriculture is one of
the primary factors that contribute to loss of forests and consequently
biodiversity loss. The value of land is much affected by location and land
uses (Dolan and Lindsey, 1988). Uses of land may be compatible or
incompatible with each other. Incompatible land uses is likely to generate a
conflict. For example, agriculture and biodiversity conservation are typically
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conflicting in Nigeria (Osemeoba, 1988). In cases where land is treated as
private property, the market can be used to resolve land use conflicts
(Gravelle and Rees, 2004). Given no market failures (inability of prices to
reflect the true value of resource use), markets tend to allocate land to its
highest valued use. A rational economic agent who is faced with the
decision of whether to conserve an area of tropical forest or to use the area
for agriculture will base his decision on the rate of return (profitability) of
the two options. The economic agent will choose conservation if the rate of
return from this alternative is greater than that from agriculture (Tietenberg
and Lewis, 2010), i.e. net benefits from conservation exceed those from
agriculture. Benefits from biodiversity conservation accrue in a longer time
perspective. A typically landowner will prefer benefits now rather than later,
and costs later than now. Assume that the landowner is to choose between
$100 today and $100 ten years ahead. From the individual’s perspective the
$100 today will be preferred because the money can be invested in a bank
or land to become $100 plus accrued interest during the ten years ahead, i.e.
from the individual’s perspective, it is more profitable to ‘develop’ than to
conserve. Furthermore, the economic values of conservation are not
revealed in market prices (non-market priced) and the individual landowner
has no economic incentive to take account of them. The benefits may also
accrue to other people more than to the landowner himself. The benefits
from ‘development’ of the land by agriculture are tangible, while the
benefits from conservation are more intangible. The rate of return from
conservation appears to be low to the individual landowner which may not
give him enough economic incentive to conserve.
In some developing countries property rights to land is informal or
nonexistent. Land use may be determined on a “first-come, first-served”
basis. In this case land is acquired for free, and occupiers do seldom consider
the cost of other alternative land uses that must be forgone (opportunity
cost). This results in inefficiency as low-valued uses may dominate over
high-valued uses. For example, forestland with high biodiversity value may
be converted to farmland. The property rights on land influences the forms,
intensity and efficiency of land use (Osemeobo, 1991). Although the
Nigerian Land Use Act (in force since 1978) stipulates that all lands are
owned by the government, but traditional land users perceive government
ownership of land as an alien concept. Hence, land ownership in Nigeria has
been an unresolved issue. The Land Use Act is dormant and exists just as a
mask on the customary land tenure system in rural areas. The land Use Act
is mostly applicable in urban areas (Famoriyo, 1982). The property rights
situation seldom give people the incentive to use environmental resources
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sustainably or invest in long-term projects such as forestry. This contributes
to deforestation, overgrazing and inefficient conversion of land to farmland.
Although the value of sustainable alternatives may be higher, inadequate
resources mostly limit people to invest in sustainable land use. If facilities
(e.g. roads, oil extraction) associated with developments are not properly
designed and managed they might lead to forest loss. For example, the
expansion of some of the Nigerian road system, oil exploration and
extraction contribute to forest and biodiversity loss (Ola-Adams, 1981;
Anadu and Oates, 1982).

Forest and biodiversity conservation efforts in Nigeria
Various approaches have been applied to conserve forests and biodiversity
in Nigeria. These can be classified into formal and non-formal approach.
The formal approach is protected areas while non-formal approaches include
traditional, community conservation work and environmental education.

Protected areas

Biodiversity conservation activities in Nigeria focus mainly on the
establishment and maintenance of various types of protected areas such as
national parks. Nigeria has seven national parks which cover about 3% of the
total land area of the country. The main aim of the Nigerian national parks
is protection and preservation of endangered species and wildlife of Nigeria.
The national parks are controlled and managed by the federal government
through the National Park Service. The establishment of network of a
national parks system was introduced in Nigeria in 1979. These parks
include a number of key wildlife habitats and representative ecosystems of
Nigeria. In addition to the national parks, there are game and forest reserves
that are managed by various state agencies. Within some of the forest
reserves and national parks there are Strict Nature Reserves, i.e. areas setaside to preserve representative forest habitats in an untouched state. Game
reserves were established with the primary role to conserve animal species.

Traditional approach

Most local communities in Nigeria have various ways to conserve forests.
In some communities, some tree species are preserved during farming
activities due to their benefits, e.g. provision of shade and religious purposes.
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The types of trees that are protected vary from one community to another.
In some communities, there are natural forests dedicated to deities (gods),
which are deemed to be sacred. They are protected from exploitation. The
protection and management of these forest areas is based on regulations and
taboos that are stipulated and approved by custom and by the local people.
These natural forests serve as important reservoirs of living collections of
useful plants from which local people can obtain various items such as food,
medicine and other materials.

Community conservation work

Most advocates of nature conservation have the opinion that local
communities should be involved in planning and implementing natural
resource management (Shackleton and Shackleton, 2004: Shackleton and
Campbell, 2001). In Nigeria, this is supported by NGOs who work in
various habitats together with local communities. For example, the
Savannah Conservation Nigeria works on various community development
projects in areas around national parks and game reserves in the savannah
belt of Nigeria. Their work includes resolution of conflicts between local
communities and park managers, and various poverty alleviation schemes. In
the southern forest belt of Nigeria, the Nigerian Conservation Foundation
(NCF) and the Coalition for the Environment work with selected
communities in and around rainforests. They use education, alternative
sources of income and natural resource management regimes to involve local
people in forest and biodiversity conservation.

Environmental education

In 1987, the NCF helped to develop and draft a national conservation
education strategy that suggested that the subject be integrated in the
primary and secondary schools’ curricula. This was not very successful
because of inadequate resources in most schools in the country, but the
establishment of Conservation Clubs in many schools appear to be more
effective (Nigerian Conservation Foundation, 2000). These clubs serve as an
extracurricular activity to students. This gives them opportunities to learn
more about natural environment and how to promote forest and
biodiversity conservation. Other NGOs also include environmental
education as one component of their conservation-based programme. There
is an environmental education certificate and B.A. degree programme at
various Nigerian universities, which provide teachers with appropriate
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knowledge and skills to work with schools and various environmental
NGOs.
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Theoretical framework
Economic theory of individual preferences and the demand for goods and
services assume that consumers are aware of what gives them utility
(Gravelle and Rees, 2004). If a consumer prefers consumption bundle J over
K, then it is assumed that consumption bundle J is the utility maximizing
choice between the two alternatives (consumption bundles J and K). In
perfect markets, individuals choose goods that maximize their utility subject
to a budget constraint, i.e. when the consumers are faced with fixed prices
and a budget restriction they choose quantities of different goods such that
their utility is maximized. A higher price of a good results in less quantity of
that good consumed and consequently a welfare loss to the individual
(Dolan and Lindsey, 1988). On the opposite, a lower price results in higher
quantity consumed and an increase in welfare of the individual. Welfare is
based on market priced as well as non-market priced goods and services, and
values today as well as values in the future. There should also be a fair and
equitable distribution of welfare among people, or among populations in
different regions.
Local communities near the Okwangwo Division (OD) in the Nigerian
tropical rainforests are typical examples where the welfare of the people is
based on a mixture of market priced goods (e.g. timber for own use,
fuelwood, game meat, wild fruits and vegetables and agricultural products)
and non-market priced goods and services (e.g. forest as climate regulator,
provider of clean air and water, recreation, and biodiversity). However, this
thesis focuses mainly on estimation of welfare changes of non-market priced
goods. The compensating variation (CV), equivalent variation (EV) and
consumer surplus (CS) are often used monetary measures of welfare change
e.g. change in environmental quality (Champ et al., 2003).
The CV is the maximum amount of money an individual would be
willing to pay to have an increase in environmental quality. The EV is the
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minimum amount of money the individual would require to voluntarily
forego the increase in environmental quality. The CV and EV translate to
willingness to pay (WTP) and willingness to accept (WTA) compensation
depending on the project (Champ et al., 2003). For an environmental
improvement, CV is WTP and EV is WTA. For an environmental
degradation, CV is WTA (the change) and EV is WTP (to avoid the
change). The CV is defined relative to the initial utility level while the EV is
defined relative to the final utility level. For example, if we consider an
improvement in quality of facilities for ecotourism, the CV can be obtained
by asking individuals the maximum amount of money they would be
willing to pay in order to secure the improvement. In contrast the EV can
be obtained by asking individuals the minimum amount of money of
compensation that they would be willing to accept to forgo the
improvement. The willingness to pay and willingness to accept measures
reflect individuals’ preferences.
The Marshallian demand curve specifies what the consumer would buy
in each price and wealth situation assuming it perfectly solves the utility
maximization problem. The CS is equal to the area under the Marshallian
demand curve (relationship between price and quantity demanded) bounded
by the horizontal price line (Nicholson, 2002). For each given quantity of
the good, there is a difference between the market price and the maximum
amount of money the individual is willing to pay for an additional
(marginal) unit of the good. We can obtain the CS by summing up the
surplus for all marginal units up to the equilibrium consumption level. The
Hicksian (utility constant) demand curve is the demand of a consumer over
a bundle of goods that minimizes his/her expenditure while delivering a
fixed level of utility. The area under the Hicksian demand curve is the
integral of WTP or WTA for different units of good. The Marshalian
demand curve holds money and income constant. Cash income adjusted for
inflation or deflation (real income) is constant along the Hicksian demand
curve, which has the same effect as holding utility constant. The effect of a
relative price change on the optimal consumption bundles leads to
substitution and income effects. Substitution effect is the change in
consumption that would prevail if the consumer was compensated in such a
way that he/she maintained his/her original utility level. Income effect is the
change in consumption that results from the gain (loss) of purchasing power.
The Hicksian demand curve is associated with substitution effect, while the
Marshallian demand curve is associated with both income and substitution
effects. The smaller (larger) the proportion of income spent on a good, the
smaller (larger) the income effect and the more similar (dissimilar) the
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Hicksian and Marshallian demand curves is. The Hicksian and Marshallian
demand curves are identical when the income effect is zero (Gravelle and
Rees, 2004; Garrod and Willis, 1999). Consequently, when the income
effect of a price change is zero, CS would be equal to EV and CV.
The WTP estimate tends to be lower than the WTA estimate
(Gwendolyn, 1998; Brown and Gregory, 1999; Shogren et al., 1994),
because the WTP is bounded by the individual income (the budget
restriction), but not so for the WTA. Individuals’ values of a loss are mostly
higher than the comparable valuation of a gain, relative to initial
endowment of assets. Environmental goods often have limited substitutes
(Kahneman and Tversky, 1979; Knetsh and Sinden, 1984; Hanemann,
1991).
Many environmental goods and services provided by tropical forests are
non-market priced, i.e. their economic values are not revealed in market
prices. Hence, there may not be enough economic incentives to optimize
the use of these natural resources. This contributes to undervaluation of
environmental assets and consequently deforestation of tropical forests and
biodiversity loss. The inability of markets to capture the complete value of
natural resources leads to market failure (Garrod and Willis, 1999) which is
discussed below.

Market failure
In a competitive market – or a so called perfect market - the price of any
good equals the private marginal cost of producing it (Dolan and Lindsey,
1988). At market clearing prices, marginal cost equals marginal revenue. In a
perfect market we assume that the market price of a good or service reflects
its opportunity cost, i.e. the value of a resource in its best alternative use.
Consumers and producers have perfect information about prices and other
relevant variables. We also implicitly assume that sellers in the market have
well-defined property rights to the goods and services offered for sale. Given
such conditions associated with a perfect market, the pursuit of self-interest
by both consumers and producers results in an efficient allocation of
resources. This efficiency is also known as Pareto optimality (Dolan and
Lindsey, 1988), i.e. when the market reaches equilibrium it is impossible to
make anyone better-off without, at the same time, making at least one other
person worse-off. At the equilibrium point it is impossible to reallocate or
redistribute resources in a more efficient way, seen from a societal welfare
economic point of view.
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Economic growth and population growth lead to an increase in
demand for environmental resources (Tietenberg and Lewis, 2010). Most
environmental goods are “normal goods” in the sense that the value that
individuals place on them increases with income (Gravelle and Rees, 2004).
The social value of environmental resources is likely to continue to rise,
especially when one considers that the resources are becoming increasingly
scarce. Many goods are marketed and thus priced, but many are not. The
economic values of market priced goods are generally reflected in their
prices on the market, and the mechanisms of competitive markets should (in
theory) allocate resources efficiently. But this does not apply to non-market
priced goods. Most environmental resources are not adequately valued
through the market system. Complexity arises when an environmental
resource yields multiple outputs where some of the outputs are valued by
the market while others are not (Hanley, et al., 2007). For example, the
resource forestland can be used to produce timber, which has readily
observable market prices, but the same forestland can be used to sustain
populations of native plants and animals which are not valued in markets.
This may lead to misallocation of resources. Markets are often efficient in
allocating resources to ‘exploitation activities’ but may fail with respect to
investment in environmental conservation (Gravelle and Rees, 2004). For
example, the commodity markets provide signals to individual landholders
about the value of clearing land for agricultural production, but markets for
conservation actions are mostly missing or inefficient. Moreover, when
individuals make trade-offs across different activities, they mostly observe
values that are priced through markets. This incompleteness of markets leads
to distortion of resource allocation from the ‘efficient’, or value maximizing,
outcome. Markets fail to allocate environmental resources through the price
mechanism because it is unable to capture the full social costs for the use of
environmental resources (Field, 1994), i.e. the equilibrium market prices fail
to reflect the true social costs and benefits of resource use. Resource
extraction may give rise to external effects. For example, extraction of
timber may contribute to soil erosion and affect farming downstream.
Hence, market prices of timber may not accurately reflect resource scarcity
and resources may be used inefficiently and be misallocated. The markets for
biodiversity are very rare, incomplete or distorted. As a result market prices
may not reflect true social values. Markets work well when prices reflect all
values, i.e. opportunity costs. Some of the factors that may lead to market
failure include characteristics of the goods, externalities, information
asymmetry, ill-defined property rights, and time preferences, as discussed
below.

24

Characteristics of the goods

Goods can be broadly classified into private goods and public goods.
Private goods are excludable and rival (Nicholson 2002), i.e. the owner of
the good can exclude others from consumption (excludable) and the
consumption of one economic agent reduces the amount of the good
available to others (rival). Private goods tend to satisfy an individual’s want.
Public goods are both non-excludable and non-rival. A good is nonexcludable if once produced it is impossible to prevent anyone from
consuming it, i.e. if the good is supplied to one consumer, it is available for
other consumers too. For example, no one can be excluded from enjoying
ecosystem services such as clean air and water provided by trees in tropical
forests. Because it is practically impossible to exclude people from using
public goods, a free-rider problem arises, i.e. individuals refuse to pay or
underestimate the maximum amount they would be willing to pay
(willingness to pay) for the good. This is because they know that they can
consume the good even if they do not pay (fully) for it. Hence, there is not
sufficient incentive for the private sector to provide the good. A good is
non-rival if the same unit of the good can be consumed by more than one
person, i.e. more than one person can obtain benefits from a given level of
supply at the same time. Because of both non-rival and non-excludable,
actual markets for environmental goods such as biodiversity are unlikely to
exist (Field, 1994). The absence of markets for environmental goods may
result in production of too little or nothing without government
intervention.
Externalities

When the production of an economic agent is affected by the actions of
another there is an externality (Hanley, et al., 2007). It is a by-effect of
production or consumption for which there is no market. For example,
biodiversity loss as a result of conversion of forestland to agriculture, air
pollution caused by a paper factory, and pleasure derived from a neighbour’s
beautiful garden. Externalities occur for reasons such as interdependencies
(synergies) between producers and consumers or different groups of
producers e.g. beekeepers that unintentionally provide pollination services
for nearby fruit growers. Externalities may occur as a result of the use of a
particular technology e.g. air pollution caused by smokestack industry. The
off-site costs or benefits resulting from nature conservation represent
externalities caused due to the conservation activities. These are off-site costs
and benefits borne due to nature conservation that are not reflected in the
market price because they affect other economic agents in the society.
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When externalities are present, landowners who use nature destructive
practices gain all the benefits but do not bear all the costs, and landowners
who engage in activities that promote nature conservation bear all the costs
but do not gain all the benefits. As a consequence, the resource use plan of
private individuals may not lead to optimal results from societal perspectives.
Private costs and benefits from nature conservation do not equal the social
costs and social benefits because private individuals take into consideration
only the direct costs and benefits accruing to them. From an economic
perspective all direct and indirect costs and benefits from any activity need
to be taken into account. Therefore, the presence of off-site costs results in a
discrepancy between private and social optimal rates of nature conservation.
When negative externalities are present in the production of a good, and if
the market is left to its own device, it sets too low price for the good
because it fails to take account of the cost to third parties of producing the
good. As a result too much output is produced and leads to deadweight loss,
i.e. each unit of additional output produced in excess of the equilibrium
quantity. Externalities lead to inefficiency because it makes marginal social
costs to exceed marginal social benefits. Investments in nature conservation
under this situation are likely to benefit the society more than the private
individuals. This may require appropriate government policy intervention.
Information asymmetry

Information is needed for markets to operate competitively and allocate
resources efficiently (Nicholson, 2002). In many developing countries, as
well as developed countries, access to information regarding benefits and
costs of nature conservation to society is limited. Some ecosystem services
provided by tropical forests such as biodiversity and climate regulation are
post-experience goods, i.e. their consumption does not necessarily reveal
information to consumers. The information needed is expensive to gather
and individuals may be unwilling to pay for it, and third parties may not
have the incentive to provide the necessary information. Government
intervention to reduce information asymmetry associated with postexperience goods is likely to be efficiency-enhancing because learning
through individual action does not always occur. The long-term period
over which the effects of natural resource use and management decisions
take place implies need of information about the future. When there is no
adequate information, the long-term impacts of human activities on nature
conservation may not be known. This may delay individuals from making
information-based decisions about nature conservation.
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Ill-defined property rights

If property rights are not well defined or absent in the economic system
rational individuals may not have incentive to invest in an asset because they
cannot appropriate the full benefits. This may lead to inefficient allocation of
resources from societal point of view. For example, polluters who do not
bear the costs of their activities, have no economic incentives to limit the
amount of pollution especially if they know that the farmer at downstream
has no property rights. Natural resource depletion by destructive exploitative
practices implies redistribution of natural resource rate to the present. When
there is poor specification of property rights over a natural resource,
individuals are likely to have short planning horizons so that long-term
effects of biodiversity loss will have less influence on natural resource use
decisions. Therefore, they may use practices that are destructive to natural
resources which will deplete the resource at present at the expense of the
future. In addition, the most reliable indicator that individuals would have
regarding the effects of biodiversity loss would be through land price.
However, in countries like Nigeria where land is state-owned and not
tradable, the market mechanism cannot help to provide information about
the user cost of biodiversity, which hence leads to market failure. Welldefined property rights are exclusive (sole right to use a particular unit of
good), transferable (right to transfer the good to another individual), secure
and enforceable. Goods that have a complete set of property rights are
typically private goods (excludable and rival goods). For the case of pure
public goods, the conditions for property rights do not hold. Hence,
governments mostly intervene in the market to correct market failure.
Time preferences

Rational private individuals are expected to analyze the benefits over time of
nature conservation activities and compare these benefits with expected
benefits without conservation. Most private individuals will use a higher
discount rate and shorter time planning horizon (Tietenberg and Lewis,
2010). But society uses a lower discount rate and longer time planning
horizon which is favourable for nature conservation decisions as these will
result in a higher net present value of future benefits. This is because the
asset basis for society is larger than for individuals and minimizes risks
through diversification. This divergence between private and social time
preference leads individuals to discount future benefits excessively and thus
to consume assets that society as a whole would prefer to have conserved.
We will now discuss methods used to estimate economic values of nonmarket priced goods and services.
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Economic valuation methods and review of
literature
For the case of market priced goods such as timber and some of the nontimber forest products (e.g. mushrooms, game meat, wild fruits and
vegetables and fuelwood) their values are reflected in their market prices and
therefore the values can easily be assessed (Garrod and Willis, 1999). The
assignment of economic values to non-market priced goods helps to make
rational decisions on the use of natural resources e.g. forests (Garrod and
Willis, 1999). Such valuation helps society to make informed choices with
regard to trade-offs (Loomis, 2000). Decisions on logging, management or
conversion of forestland are mostly determined on criteria such as the
demand for timber, the need to export forest products to earn foreign
exchange or the demand for agricultural products (Adger et al., 1995). But
market transactions provide an incomplete picture of the total economic
value of forests. Those forest benefits which are not normally exchanged on
markets are mostly ignored or undervalued in decision making which
introduces distortions in efficient resource allocation. Estimating the
appropriate (shadow) prices of non-marketed or partially marketed forest
functions, as well as developing appropriate mechanisms to capture the
estimated economic values is required to improve the efficiency of resource
allocation (Adger et al., 1995). Another justification for valuation of nonmarket priced goods like biodiversity is that all species have an inherent right
to exist regardless of their material value to human, and that present
generations have a social responsibility to conserve nature for the welfare of
future generations (Gowdy, 1997; 2005; IUCN, 1990; Flint, 1992).
Economic valuation of non-market priced goods provides a way of arriving
at decisions that maximize, or at least improve, well-being. It provides a way
of trading-off objectives and it is effective since it speaks in the economic
language to which policy-makers listen (O’Connor and Spash, 1999).
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Valuation of environmental resources enables planners and policy-makers to
incorporate also such values in policies and strategies, and to select the
course of action that yields the most to society.
Methods for valuing non-market priced (e.g. environmental) goods
and services can be classified into revealed preference (indirect) and stated
preference (direct) methods (Harris, 2006). The indirect methods make use
of consumers purchasing habits to estimate the value of the non-market
priced goods or services. The most frequently used indirect methods include
the travel cost method, and the hedonic pricing method. The basic
assumption of the travel cost method is that the travel cost that people incur
to visit a site represent the value of access to the site. Hence, individuals’
WTP to visit the site can be estimated based on the number of trips that
they make at different travel costs. The hedonic pricing method is used to
estimate economic values of ecosystem or environmental services that
directly affect market prices. For example, it is applied to variations in
housing prices resulting from variations in local environmental attributes.
The main advantage of indirect methods is that they use data from actual
market behaviour but their limitation is that they cannot be used to estimate
non-use values e.g. existence value. This thesis uses direct methods and we
will now elaborate more on these.

Stated preference methods
Stated preference (direct) methods are used to elicit values of non-market
priced (e.g. environmental) goods and services directly from respondents by
means of survey techniques (Garrod and Willis, 1999; Bateman et al., 2002;
Carson et al., 1996; Mitchell and Carson, 1989). They can be used to
estimate total economic value, i.e. use as well as non-use values. The direct
methods mostly applied on valuation of non-market priced goods are
contingent valuation and choice experiments (choice modelling).

Contingent valuation

The contingent valuation surveying was first proposed by Ciriacy-Wantrup
(1947) and one of the pioneers in contingent valuation was Davis (1963a,
1963b, 1964). Contingent valuation involves survey techniques such as
personal interviews or mail questionnaires to elicit individuals’ valuation of
the non-market priced good in question (Mitchell and Carson, 1989).
Contingent valuation question format includes the iterative bidding, openended, payment-card, dichotomous choice, double-bounded question and
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multiple-bounded question. The iterative bidding approach (Randall et al.,
1974) involves querying the respondent at some initial monetary value and
keep raising (or lowering) the value until the respondent declines (or
accepts) to pay. This approach is well understood and more acceptable than
other approaches by people in developing countries (Whittington et al.,
1990a). This is because the people are used to negotiating over the price of
any item they purchase on a market. Empirical data generated from iterative
bidding have been traditionally analyzed using ordinary least squares
regression techniques. Proponents of the tobit models argue that the tobit
addresses the censoring, i.e. large number of zeros typically found in
contingent valuation surveys, but linear models often ignore this censoring.
The ordinary least squares regression model fails to account for qualitative
differences between zero and positive WTP values (Greene, 2003) which
may result in a biased estimate of the parameters of interest. This has led to
widespread use of tobit models especially among economists (Floro and
Miles, 2003; Kimmel and Connelly, 2007). The open-ended question
(Hammack and Brown, 1974) asks respondents how much they would be
willing to pay for a specified change in an environmental good. The
payment-card question format (Cameron and Huppert, 1988) involves
listing a number of possible WTP values on a card, and respondents are
asked to pick the amount on the card that best represents their WTP. The
chosen amount is a lower bound for the respondent’s WTP, the upper
bound being the next highest on the card. The dichotomous choice format
(Bishop and Heberlein, 1979; Cameron, 1988; Li and Mattsson, 1995) is the
most frequently used format. The payment question typically asks the
respondent if he/she would pay $X for a specified increase in the quality of
a good. There are only two possible responses to a dichotomous choice
question, i.e. “yes,” and “no”. Since one only knows that the respondent’s
subjective valuation is lower or higher than a given cost/bid, econometric
technique (Hanemann, 1984; Kristrom, 1990) such as logit or probit must
be used to estimate the mean and median WTP. Most people in developing
countries are not used to a take-it-or-leave-it (binary choice) kind of
purchase, although it is becoming popular in some shops in cities and major
towns. Some studies have used double-bound questions that include a
second round of bids in which respondents are also asked to indicate if they
would pay, a higher bid if ‘yes’ was the response to the initial bid or a lower
if ‘no’ was the response to the initial bid (Hanemann et al., 1991). Some
researchers have also used a multiple-bounded question that is a hybrid of a
dichotomous-choice and payment-card question (Welsh and Poe, 1998;
Boman et al., 2008).
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Survey methods used in valuation of non-market priced goods include
mail questionnaires (Schneemann, 1997), telephone interviews (Schuman,
1996), and personal interviews (Mitchell and Carson, 1989; National
Oceanic and Atmospheric Administration, 1993). Other methods include
mall intercepts (Boyle et al., 1994). In most developing countries the literacy
level is low, telephones are not readily available for the majority of the
population, and address listing of the people is not normally available.
Hence, personal interviews tend to be the most reliable mode to collect data
with regard to non-market priced goods valuation studies in developing
countries. In this thesis the dichotomous choice and iterative bidding
question formats were used and the survey method was personal interviews
(see questions 8 and 17 in the Appendix).
Statistical models of contingent valuation can be derived from the
economic theory of individual consumer behaviour (Hanemann, 1984;
McFadden, 1974) and from the characteristics and nature of the data
(Cameron, 1988; Haab and McConnell, 1998). The model that is derived
from economic theory is based on the utility maximization principle, i.e.
model obtained from the assumptions of random components in the utility
function which helps to integrate the statistical model to the economic
theory. The random utility maximization is composed of two parts, i.e. one
part that is observable to the researcher (a systematic term, which depends
on a vector of attributes) and another, random, part (random error) that is
not observable. If the random error is assumed to be logistically distributed,
then a logit model is used to model the data. But if the random error is
assumed to be normally distributed with zero mean and constant variance,
then probit, tobit and ordinary least squares regression can be used to model
the data. The model derived by considering the characteristics and nature of
the data focuses on the willingness to pay distribution rather than the
stochastic part of the utility function.
Choice experiments

Choice experiment is based on the Lancasterian consumer theory (Lancaster,
1966), i.e. consumers make choices not on the marginal rate of substitution
between goods, but based on preferences for attributes of the goods. It
predicts consumers’ choice by determining the relative importance of
various attributes in consumers’ choice process (Hanemann and Kanninen,
1999) and combines the Lancaster theory with the random utility theory.
Choice experiments evolved primarily from marketing economics and to
some extent also from transport economics (Louviere and Hensher, 1982;
Louviere and Woodworth, 1983) and have sometimes been considered as a
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replacement for the contingent valuation method (Boxall et al., 1996;
Adamowicz et al., 1998; Louviere et al., 2000). Choice experiments differ
from contingent valuation in that respondents are presented with more
alternatives involving different attributes and their levels, compared with
contingent valuation. The values of respondents are inferred from the
choices or trade-offs they make. In a choice experiment survey, the
respondents are presented with several alternatives and are asked to choose
their most preferred alternative. The alternatives consist of different
combinations of attribute levels, and each set of alternatives is known as a
choice set (Louviere et al., 2000; Alpizar et al., 2003; Ezebilo, E.E. 2010).
Choice experiment originates from conjoint analysis (Green and Rao, 1971)
which also includes contingent rating and contingent ranking that is mostly
used in marketing research to elicit preference information. In contingent
rating (Green and Rao, 1971), the respondents are requested to rate their
preferences for several alternatives on a say ten-point scale. They are
presented with a set of attributes associated with each alternative. The
respondents’ ratings are then regressed against the attributes. For the case of
contingent ranking, (Champ et al., 2003) respondents are required to rank
all the alternatives from least preferred to most preferred. The rankings can
be converted to a rating scale and analyzed with a linear regression model
like ordinary least squares regression. Based on observed rating and ranking,
the researcher could statistically deduce the relative importance of the
attributes and attribute levels from the subjects. Choice experiments have
been analyzed using probabilistic choice models such as multinomial logit
model, the multinomial probit model and the conditional logit model
(Greene, 2003). With choice experiment one can estimate the marginal
values of characteristics (Louviere et al., 2000; Bennett and Blamey, 2001).
In this thesis choice experiment (see questions 20 to 22 in interview
questionnaire in the Appendix) is used.

Short review of literature on economic valuation of nature
conservation in Africa
Most economic studies on non-market values which have applied the
contingent valuation method in Africa have focused on waste management,
health and provision of water. For example, Fonta et al. (2008) studied the
value of improved solid waste management facility in Nigeria. Altaf and
Hughes (1994) studied the demand for improved sanitation services in
Burkina Faso. Furthermore, Whittington et al. (1993) studied household
demand for improved sanitation services in Ghana. Whittington et al. (1989)
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studied the strategy for cost recovery in the rural water scheme in Nigeria.
In another study Whittington et al. (1991) focused on willingness to pay for
water in Onitsha, Nigeria. McPhail, (1994) studied why households in
Tunis do not connect to the piped water system. Onwujekwe et al. (2001)
studied the willingness to pay of a community for insecticides-treated nets in
Nigeria. Swallow and Woudyalew (1994) study focused on willingness to
contribute to tsetse fly control in Ethiopia. Only few contingent valuation
studies have focused on local residents’ willingness to pay for biodiversity
conservation. For example, Turpie (2003) studied how interest in nature,
experience, knowledge, income and perceived level of threat influence local
willingness to pay for existence value of biodiversity in South Africa.
Requier-Desjardins (2006) studied the economic costs of desertification in
Africa. Mekonen (2000) studied local participation in community forestry in
Ethiopia. This thesis (Paper III) contributes to the contingent valuation
literature in Africa on local resident’s value for biodiversity conservation to
fill the knowledge ‘gap’ in Africa.
Most contingent valuation studies on tourism in Africa have focused on
the willingness to pay of foreign visitors’ for tourism, i.e. ecotourism. For
example, Saayman and Saayman (2006) studied the contribution of visitor
spending in the Kruger National Park in South Africa. Mathieu and
Langford (2003) studied the value of marine parks in Seychelles. Navrud and
Mungatana (1994) focused on the recreational value of wildlife viewing in
South Africa. Moran (1994) estimated user surplus of Kenyan protected
areas. However, there is no earlier literature that has focused on local
residents’ willingness to contribute to ecotourism. The thesis (Paper IV)
contributes to contingent valuation literature in Africa on local residents’
value for ecotourism.
Only few studies have applied choice experiments in economic valuation
in Africa. For example, Owubah et al. (2001) used a binary choice model to
predict the willingness to engage in preservation of indigenous,
economically valuable trees, conservation of natural forests and establishment
of forest plantations. Brannlund et al. (2009) used multinomial logit model
(MNL) to predict households’ willingness to engage in activities that are
meant to promote sustainable forest management. Bogale et al. (2006) used
MNL to identify determinants of household choice among alternative land
property regimes to help mitigate consequences of scarcity-induced land
related conflicts. Bekele and Drake (2003) used MNL to identify
determinants of households’ adoption of alternative soil and water
conservation practices. Hassan and Nhemachena (2008) used MNL to
predict determinants of farm-level climate adaptation measures in Africa.
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However, there is no earlier literature on the preferences of a local
community for nature conservation regimes.
Although non-timber forest products contribute to the income of
households (Kumari, 1995; Murphy et al., 2005) this contribution is rarely
included in national income account in most African countries. Inclusion of
the value of non-timber forest products in national income would help to
capture part of the true value of forests. The primary objective for
establishment of protected areas is to conserve forests and biodiversity but it
also has the potential for economic development of local communities
adjacent to them. Only few studies have focused on social and economic
impacts of protected areas (Badalamenti et al., 2000; Fortin and Gagnon,
1999). This thesis would fill some of the gaps in knowledge regarding
economic valuation of nature conservation as well as socio-economic
impacts of protected areas on livelihoods of local people in developing
countries.
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Study site and data collection
Nigeria has lost most of her natural rainforest habitat. The Federal
Government of Nigeria established Cross River National Park in 1991 to
conserve some of the natural rainforest. The park is located in the Cross
River State in south-eastern Nigeria which harbours most of the rainforest
habitat in the country. It covers approximately 4,000 km². The Cross River
National Park is officially managed as two Divisions, the Oban Division in
the south and the Okwangwo Division in the north. The Okwangwo
Division (OD) of the Cross River National Park – which is the study area
(see Figure 2) – is in the Boki Local Government Area. The OD is bordered
to the east by the Takamanda Forest Reserve in the Republic of Cameroon.
This implies that it is equally important for regional biodiversity
conservation. The OD covers an area of 1,000 km² and it is one of the
United Nation’s biodiversity hotspots in the world (Biodiversity Hotspots,
2009). The OD is thus rich in biodiversity. For example, 1,545 plant species
have been documented in the park and it also harbours about 78% of the
primate species in Nigeria (Nigeria Park Service, 2009; Eniang, 2001). The
OD has the highest diversity of primate species recorded at any single spot in
Africa (Chukwuone and Okorji, 2008). The most endangered gorilla
subspecies on earth, the Cross River gorilla (Gorilla gorilla diehli) is found
only in the OD (Bassey and Oates, 2001). The park also houses other
charismatic primate species such as the chimpanzee (Pan troglodytes) and
drill (Mandrillus leucophaeus). Other animals found in the park include for
example, red foxes, buffaloes, elephants, wild pigs and manatees. Sixty-nine
of the plant species found in the OD has medicinal uses. Of these plant
species; Ancistrocladus korupensis and Prunus africana are claimed (Nigeria
Park Service, 2009) to be effective against HIV/AIDS, and prostate cancer,
respectively. More than 1,000 species of butterfly have been recorded in the
Park (Larson, 1997). Over 280 bird species have been recorded in the OD,
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e.g. Picathartes oreas and Calyptocichla serina (BirdLife International, 2009).
The park is important for regional watershed protection, conservation of
biodiversity and ecotourism.
There are 66 villages located around the buffer zone of the OD. They
have a total population of 36,000 people whereof 12,600 are adults (age
≥ 20 years) (Ite, 2004; Cross River State Government, 2008). For their
livelihoods, these villages mostly depend on agriculture, hunting, fishing and
gathering of non-timber forest products (NTFP) such as fuelwood, Gnetum
africanum (afang), Irvingia gabonenesis (bush mango). Cash income for
households’ financial requirements mainly comes from the sale of crop
products, livestock and NTFP. The villages once (before 1991) had access
to the land presently occupied by the OD for their livelihood activities. The
establishment of the OD restricts their access to the land. Although there are
more than 60 park rangers who organize patrols and surveillance in and
around the park, poaching continues unabated throughout the OD
(Nkonyu and Dunn, 2009). Farming activities, cattle grazing by herdsmen
and the use of poisonous chemicals such as gamalin 20 (herbicide) for fishing
by some fishermen have been reported (BirdLife International, 2009). These
chemicals have the potential to cause water pollution and consequently
biodiversity loss. The extraction of forest products in the park has increased.
Presently, there is concern that the needs of the villages compete strongly
with the need for forest and biodiversity conservation. If their activities are
not properly managed it may erode conservation efforts. The location of the
study area is presented in Figure 2.

Atlantic ocean
Figure 2. Location in south-eastern Nigeria (to the left) of Okwangwo Division of the Cross
River National Park (shaded area to the right) and the villages in the survey (Bukalum,
Butatong, and Wula).
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Of the 66 villages located in the vicinity of the Okwangwo Division (OD),
three were randomly selected, namely: Bukalum, Butatong, and Wula in the
Boki area (see Figure 2). As with most rural areas in Africa, there was no
address listing for local residents, no telephone facilities and low literacy level
were also evident in these villages. Hence, face-to-face interview was the
method of choice to collect data (see interview questionnaire in the
Appendix). In each of the villages that were selected for the study, there was
one main street and settlements were scattered along the main street – a
characteristic found in most rural areas in Africa. Every other house along
the main street was visited for interview. If a house was not occupied, then
it was omitted and the next house was visited. The respondents alternated
between the eldest male and the eldest female in each selected household. A
total of 150 respondents were interviewed in the study area – 50 respondents
in each village. There were 68 female and 82 male respondents. All
individuals selected for the survey accepted the interview. The survey began
by seeking approval from the village heads of the selected villages, which is
in accordance with the tradition of the people. Pre-test interviews were
conducted in November 2007 in a community outside the study area.
Findings from the pre-test motivated some changes in the interview
questionnaire such as the wording of valuation questions and conservation
regimes. The main survey was conducted during April and May 2008. Two
interviewers were recruited and trained for 2 days. They were fluent in the
local language (Boki) of the people in the study area. Interviews were
conducted in the Boki language. The initial plan regarding the study was to
interview local people and the park administration, but bureaucracy would
not allow us to interview the administration. We were asked to obtain
permission from the Nigeria Park Service before the park administration can
be interviewed. All our visits to the Nigeria Park Service office proved
abortive. We were either told that the officer in charge was not on seat or
he was too busy to attend to us.
The questionnaire comprised questions about socio-economic
characteristics of respondents and their households (see questions i to xii in
the Appendix), and questions about infrastructure (see questions 1, 2 and 3
in the Appendix; Paper I in Table 1). Furthermore, there were valuation
questions regarding conservation of a leafy vegetable (afang) (see question 8
in the Appendix; Paper III in Table 1) and willingness to contribute money
to ecotourism (questions 17 and 18; Paper IV in Table 1). There were
questions regarding preferences for nature conservation regimes (questions
20, 21 and 22; Paper II in Table 1) and importance of the OD regarding
biodiversity conservation and income from tourism (questions 7 and 19).
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There were also questions about non-timber forest products (questions 4, 5
and 6; Paper V in Table 1), agriculture (questions 9, 10 and 11) and
respondents’ perceptions and adaptation to climate change (questions 25, 26,
27 and 28). A short description regarding the study reported in each of the
papers (Papers I to V), goods valued and methods used are presented in
Table 1.

Table 1. Goods valued and methodological approach
Paper
I
II
III

IV

V

Description

Contribution
of the OD to
local
community
development

Local people’s
preferences
for nature
conservation
regimes

Decision to
conserve an
important
leafy
vegetable

Value of
ecotourism to
local people

Income from
NTFP traded
in local
markets

Type of good(s)

Several
NMP

One NMP

One NMP

One NMP

Several MP

Methodological
approaches

Assessment
of local
residents
perceptions

CE

CVM

CVM

Assessment of
local
residents’
Income from
NTFP

NTFP = Non-timber forest products; NMP = Non-market priced; MP = Market priced
CE = Choice experiment; CVM = Contingent valuation method
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Summary of papers
Paper I: Socio-economic benefits of protected areas as
perceived by local people around Cross River National Park,
Nigeria
Biodiversity loss has led to the establishment of national parks all over the
world (Geist and Lambin, 2002). This strategy has not been very successful
in most developing countries where the livelihood activities of many people
are strongly linked to natural resources. Many national park authorities in
African countries have recognized the need to balance economic, social and
environmental aspects of sustainability in natural resource management
(Spangenberg, 2002) to improve effectiveness in biodiversity conservation.
Most studies on impacts of protected areas have focused on conservation
with only few on socio-economic impacts (Badalamenti et al., 2000). In this
paper (see Paper I in Table 1) we have assessed the contribution of the
Okwangwo Division (OD) to development of local communities in the
vicinity of the park, i.e. provision of infrastructure, income from ecotourism
and employment (see questions 1 to 3, 14, 15 and xii in the Appendix).
The results showed that the local communities in the vicinity of the OD
benefit from infrastructure such as community town halls, a bridge and a
classroom. The communities also benefit from income from tourism and
employment in the OD. Some of the respondents report that they benefit
from income from tourism but this was the case only in one of the villages
in the study area. The OD also contributed to the provision of electric
power supply and water supply but at the time of the study local residents
did not benefit from these facilities because they were no more functioning.
Some of the respondents did not report the infrastructure benefits to the
interviewers. This suggests that they may have lost confidence in the park
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authorities. Although the OD authorities have contributed to the provision
of infrastructure to local communities adjacent to the park, some of the
projects appear to be capital intensive both in the short and long run. For
example, the electric power generating set requires fuel for its operation and
attracts high maintenance cost. The water bore-hole is operated by
electricity and also requires the services of professionals for maintenance.
This suggests that the park authorities have supplied the infrastructure but
have not considered the future maintenance of it.

Paper II: Local residents’ preferences for nature conservation
regimes in south-eastern Nigeria
Incorporation of local people’s needs in nature conservation management
plays an important role in sustainable management of protected areas
(Heinen and Mehta, 2000). Most choice experiment studies on
environmental valuation in Africa have focused on participation in forest
management, soil conservation and adaptation to climate change (Brannlund
et al., 2009; Bekele and Drake, 2003; Hassan and Nhemachena 2008). This
paper aims at providing insights into aspects of nature conservation by
eliciting local people’s preferences for different nature conservation regimes
(see Paper II in Table 1). Having identified local people’s preferences for
conservation regimes, factors that were assumed to determine their choice of
regimes were analyzed.
Hypothetical nature conservation scenarios (see question 20 in the
Appendix) were developed to describe nature conservation regimes that
would promote biodiversity conservation as well as sustain the livelihood of
individuals who live in the vicinity of the Okwangwo Division (OD). This
would give individuals the opportunity to have access to sustainable
livelihood with less land use related conflicts with nature conservation
objectives. The scenarios were developed based on the suggestions and
concerns raised by local people during the pre-test survey. The potential
nature conservation regimes, i.e. INFRAST, COMMON and ACCESS (see
questions 20 and 21 in the Appendix) were described to the respondents and
they were asked to choose the one they most preferred.
The results showed that 59% of the respondents preferred the regime
(INFRAST) that would give them access to infrastructure e.g. vocational
training centre. The INFRAST regime would give local people access to
livelihood opportunities that have less to do with forests. If local people
depend less on forests the forestland area will increase and consequently
biodiversity. Twenty-six percent of the respondents preferred the regime
(COMMON) that would give them access to forest products in forests
owned and managed by their community (community forest). The
COMMON regime would increase local people’s access to forest products
outside the national park as well as increase the forestland area and
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consequently biodiversity. It was 15% of the respondents who preferred the
regime (ACCESS) that would give them access to non-timber forest
products in the national park under the supervision of the park officials. The
officials would help to monitor and control exploitation of the products to
achieve sustainable exploitation. This would provide the local people access
to livelihoods, as well as protect the environment against degradation.
The impact of different variables on the respondents’ choice of nature
conservation regimes was estimated with multinomial logit model. The
results showed that the coefficient associated with education and commercial
exploitation of bush mango was statistically significant and had positive
impacts on choice of the INFRAST and the COMMON regimes,
respectively. This suggests that the respondents who have formal education
and those who engaged in commercial exploitation of bush mango were
more likely to choose the INFRAST and COMMON regimes, respectively
as opposed to the ACCESS regime. The coefficient associated with
commercial cocoa farming was statistically significant and had positive
impact on choice of the INFRAST regime. The coefficient associated with
membership of an environmental group had positive impact on choice of
the COMMON regime. This indicates that the respondents who engaged in
commercial cocoa farming and those who are member of an environmental
conservation group were more likely to choose the INFRAST and
COMMON regimes, respectively as opposed to the ACCESS regime. The
coefficient associated with income from non-timber forest products, and
farmland size had negative impacts on choice of the INFRAST regime,
while the coefficient associated with gender had a negative impact on choice
of the COMMON regime. This suggests that the respondents who have
more farmland, more income from non-timber forest products and are male
were less likely to choose the INFRAST and COMMON regimes,
respectively as opposed to the ACCESS regime. These factors need special
consideration in designing policies and programmes to promote nature
conservation in south-eastern Nigeria.

Paper III: Conservation of a leafy vegetable important for
communities in the Nigerian rainforest
The Gnetum africanum Welw (afang) is an indigenous leafy vegetable in
south-eastern Nigeria. Afang leaf and seed have medicinal uses such as
treatment of enlarged spleen, sore throats and management of excessive
urination in infantile diabetic patients (Smith, 1983). Afang leaf is rich in
protein and has the potential to contribute to the protein requirements of
rural dwellers in south-eastern Nigeria (Mialoundama, 1993). The leaves are
either eaten raw or finely shredded and added to soups and stews (Burkill,
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1994). Although afang contributes to livelihoods of many local communities
in south-eastern Nigeria, there is no tradition amongst the people to
cultivate it. The afang leaves are mostly harvested from natural forest. This
may cause risk of driving the afang plant to extinction because afang leaves
are harvested in large quantities to maximize benefit. In addition,
unsustainable harvesting technique is often used. For example, the trees that
the afang vine climbs are mostly felled and afang plant uprooted. This has
negative impacts on natural regeneration of the afang plant, contributes to
deforestation and consequently biodiversity loss. Presently, local
communities in the vicinity of the Okwangwo Division (OD) exploit the
afang plant in the buffer zone. But if there would be a depletion of the afang
plant in the buffer zone these communities may extend their activities to the
OD. The paper examines community’s willingness to conserve afang plant
and how their decision is influenced by socio-economic factors (see Paper
III in Table 1).
The dichotomous choice question format was applied to elicit the value
that local communities attach to conservation of afang plant. The
hypothetical market scenario (see question 8 in the Appendix) was
developed to describe the conservation of afang plant on ‘private lands’ in
order to increase its availability in the long-run. Before this study we had
doubt whether the payment vehicle – conservation cost – would be
applicable to the study area. It is the tradition of the people to bargain the
price of anything they buy, but they are not used to “take-it-or-leave-it”
kind of purchase which is common in the developed countries. So we were
doubtful whether the valuation question format (dichotomous choice)
would be very successful in the study area.
The binary logit model was used to analyze the impacts of the
respondents’ socio-economic characteristics on their willingness to pay to
conserve afang. Since the respondents’ willingness to pay to conserve afang
is latent, i.e. not observable (yes = 1; no = 0), the logit model was used to
estimate the mean willingness to pay.
The results showed that about 60% of the respondents were willing to
conserve the afang plant. The mean willingness to pay of the respondents
was 1422.76 Nigerian Naira (NGN), i.e. US$ 9.485 per year. This
corresponded to 7% of their income from non-timber forest products.
Aggregating the mean willingness to pay over the relevant adult population
(12,600) in all communities in the vicinity of the Okwangwo Division
(OD), the total perceived welfare benefit from the conservation of afang
plant to local residents was NGN 17,926,776 (US$ 119, 511.84) each year.
The results also showed that income from non-timber forest products,
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distance of respondent’s residence to the OD, and educational level were
statistically significant and had positive impacts on the willingness to pay to
conserve afang. Expected cost associated with conservation and respondents’
occupation had negative impacts on the willingness to conserve afang. The
dichotomous choice question (take-it-or-leave-it) format is a new “way of
thinking” for most people in the study area but the study indicates that this
valuation approach can still be successfully applied in south-eastern Nigeria.

Paper IV: Economic Value of Ecotourism to Local Communities in
the Nigerian Rainforest Zone
In most developing countries, local people are rarely involved in planning
and management of development projects (e.g. on ecotourism) that may
have impacts on their livelihoods. This mostly results in low level of
acceptance by local people and might generate a conflict situation between
them and project managers. Prior identification of the preferences of local
people with regard to the usefulness of a development project may help to
gear the project towards the needs of different groups of local people. This
will help policy-makers to design more acceptable and cost effective
development projects. Most contingent valuation studies (Lee and Mjelde,
2007; Asafu and Tapsuwan, 2008) on ecotourism in developing countries
have focused on values which eco-tourists attach to ecotourism but values of
ecotourism development to local people are rarely studied. It is important to
have knowledge about the value that local people attach to ecotourism
projects, because for the project to be successful it requires the support of
local people. In this paper we have used the contingent valuation method to
estimate how much local communities would be willing to contribute to
support an ecotourism project and also the determinants of these values (see
Paper IV in Table 1).
The hypothetical market scenario (see question 17 and 18 in the
Appendix) was developed to describe improvement in the quality of services
in ecotourism in order to attract more eco-tourists to the Okwangwo
Division (OD). This would give more individuals in the local community
the opportunity to derive income from ecotourism. It would also help to
improve infrastructure such as better road network. The payment vehicle
was an annual contribution to a community development fund. This
payment vehicle is not new to the local people in south-eastern Nigeria
because they often contribute to provision of infrastructure (e.g. community
school classrooms) in their community. We have also used the iterative
bidding value elicitation technique, which is similar to what the local people
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in the study area are used to when purchasing goods. For example, they
mostly bargain the price of commodities they are willing to purchase. We
have analyzed the impacts of the respondents’ characteristics on willingness
to contribute (WTC) using the ordinary least squares (OLS) and the tobit
model, respectively.
The results showed that 94% of the respondents were willing to
contribute money to support the ecotourism project. This indicates that
most of the respondents preferred the improvement of quality of facilities in
the ecotourism project. The mean willingness to contribute amount
(MWTC) of the respondents was 1,047 Nigerian Naira (NGN), i.e. US$
6.98 per year which was about 1% of the mean annual income of the
respondents. Aggregating the MWTC over the relevant adult population
(12,600) in all communities in the vicinity of the OD, the total perceived
welfare benefit for the ecotourism projects to local residents was NGN
13,192,200 (US$ 87,948) each year.
The tobit, and the OLS estimates showed similar effects. For both
models, coefficients associated with income, post-high school education,
occupation and membership of environmental conservation group were
statistically significant and had positive impacts on respondents’ willingness
to contribute amount. The distance of respondent’s residence to the OD
was statistically significant and had negative impact on respondents’
willingness to contribute amount. Six percent of the respondents did not
support the ecotourism project. The most important reason was that they
thought that the project would decimate their land and thus dissipate their
source of livelihoods. Another important reason was that they raised doubt
about the capacity of the park authorities to successfully implement the
ecotourism project, and they also raised concerns regarding the sustainability
of the project.

Paper V: Contribution of non-timber forest products to livelihoods
of communities in southeast Nigeria
Non-timber-oriented management of tropical forests promotes sustainable
forestry, because exploitation of non-timber forest products (NTFP) might
result in integration of the use and conservation of forests (Gradwohl and
Greenberg, 1988). NTFP contributes to the livelihoods of many people in
developing countries and can be harvested with relatively little negative
impact on the forest environment (Arnold and Ruiz Perez, 1998). In most
developing countries there is seldom information on the NTFP that are
traded on local markets and those consumed for sustenance (Murphy et al.,
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2005). In this paper we have estimated the income from NTFP and how it
is influenced by socio-economic factors in local communities adjacent to the
Okwangwo Division (OD) (see Paper V in Table 1). We also discussed the
impacts of commercialisation of NTFP on biodiversity conservation.
We
assessed the income that respondents generated from sales of NTFP in local
markets (see questions 4 to 6 in the Appendix). The ordinary least squares
(OLS) regression model was used to analyze the influence of the
respondents’ socio-economic characteristics on their income from NTFP.
The results showed that bush mango, afang (a leafy vegetable), and game
meat (bush meat) were the major NTFP traded in local markets. Income
from NTFP accounts for about 13% of the total annual income of the
respondents. The OLS model estimates showed that coefficients associated
with income from non-traditional employment (e.g. nursing, teaching),
distance of respondent’s residence to the OD and age were statistically
significant and had negative impacts on income from NTFP. The coefficient
associated with income from farming activities had a positive impact on
income from NTFP. Benefits from NTFP accrue to local communities
adjacent to the OD, but an increase in demand for NTFP may result in a
shift from small-scale to a large-scale NTFP extraction activities.
Commercialisation of NTFP might have negative impacts on species
diversity because individuals who depend on NTFP for their livelihoods
may want to maximise benefits, and in so doing, might compromise the
sustainability of production of NTFP.
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Discussion and conclusions
Assessments and economic valuations of impacts of forest and biodiversity
conservation policies on livelihoods of local people in Africa are relatively
rare in the literature. When available, they can provide useful knowledge to
policy-makers with regard to how to develop appropriate conservation
management strategies. The main theme of this thesis has been to assess the
contribution of a conservation policy (e.g. establishment of national park) to
livelihoods of local people, and to analyze its economic values using
empirical methods for policy and decision purposes. The thesis contributes
with estimates and analyses in relation to natural resource management. The
applications relates to the growing concern for forest and biodiversity
conservation. The estimates provided and analyses can be used to identify
how to manage our natural resources more efficiently.
Regarding biodiversity conservation combined with rural economic
development, the results obtained suggest that the conservation strategy can
be successfully applied in south-eastern Nigeria, and probably also in other
parts of the country as well as other less developed countries. Local people in
the vicinity of a national park can derive social and economic benefits from
the park directly or indirectly, e.g. employment in the park, income from
tourism and hard infrastructure such as bridges, community town halls,
water and electric power supply. However, the primary objective of a
national park is not to generate income but to conserve biodiversity. For an
infrastructure to be sustainable it requires maintenance and local people may
not be willing to pay for services provided by the infrastructure. It might be
more cost efficient if national park authorities focus on the provision of
infrastructure that local people can maintain. For example, most local people
in rural Nigeria are used to “water-wells” and if these are provided to local
communities the local people can easily maintain them. There is also a need
to provide infrastructure that addresses the immediate needs of the local
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people. If this is not done, the project might not be accepted by the local
people. This calls for the involvement of local people in identifying their
priorities as regards to infrastructure. Income from tourism was meant to
make up for the reduction in traditional livelihoods of the local people as a
result of the Okwangwo Division (OD). Even the respondents who have
not benefited from tourism would need to earn additional income to reach
their initial utility level, i.e. the level before the OD was established. In so
doing they might engage in activities which may risk the primary objectives
of the OD. From a community perspective, tourism is expected to provide
equitable benefits that consequently enhance local support for conservation.
If benefits from tourism are unequally distributed, like for the villages
studied, it might influence the people’s attitudes towards lowering their
support for the OD. In combining biodiversity conservation with economic
development there is a need to exercise caution, because if not handled
appropriately, economic development may result in biodiversity loss. For
example, provision of infrastructure may attract more people in the areas
around the buffer zone of a national park. More people require more land
for settlements and agriculture, which often compete with land for
conservation. There is a need to have an appropriate threshold with regard
to economic development around national parks. This study contributes to
knowledge on how to efficiently combine biodiversity conservation and
economic development, which could help policy-makers to design nature
conservation policies appropriate to tropical regions.
Most of the respondents were willing to contribute to the ecotourism
project. This suggests that if facilities in the ecotourism are improved, more
of the local people may benefit from the project. But the benefits do not cut
across all groups of the local people. For example, the people who may
benefit more from the ecotourism project include people who have more
money, post-high school education, reside closer to the national park,
engage in traditional occupation (e.g. agriculture) and are members of an
environmental group. All interest groups in local communities should be
involved in planning and management of an ecotourism project. This would
give each group the opportunity to come up with ideas on how to modify
the project so that they can all benefit from it. The park authorities can also
provide facilities to train local people to get more income from ecotourism
projects. This would empower local people with knowledge concerning
ecotourism businesses that require less investment costs. Sensitive issues, such
as the impacts of ecotourism on the traditions of the people, need to be
taken into account in planning an ecotourism project. The planning and
management of the project require involvement of local people. This would
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give them more access to information about the ecotourism project, and
may influence more of the local people to accept the project. If more local
people derive income from ecotourism they may depend less on traditional
income generating activities such as agriculture, which may in turn allow
forest and biodiversity to increase. The knowledge about the value that local
people attach to ecotourism would help to package ecotourism projects to
benefit more of the local people.
Regarding local people’s willingness to conserve an indigenous vegetable
plant (afang), the results obtained suggest that more than half of the
respondents were willing to conserve the plant. Since a project on
conservation of afang will attract costs to landholders, there is a need to have
incentives for them. For biodiversity conservation to be sustainable, it may
require a multidimensional approach, i.e. conservation on both protected
areas and ‘private lands’. For example, if plant species which contribute to
livelihoods is domesticated and local people are encouraged to conserve
them, it would reduce pressure exerted on the wild species. Afang is one of
the important vegetables that contribute to the livelihoods of most people in
south-eastern Nigeria. The increasing human population in the area
increases the demand for afang which may threaten afang plant. This calls for
an introduction of afang into the farming system in order to reduce the
pressure exerted on the wild afang population. This type of biodiversity
conservation may be appropriate for south-eastern Nigeria because much of
the people depend heavily on natural resources for their livelihoods.
Moreover, it may be more costly to provide local people with livelihood
sources that are not linked to use of natural resources. Local people should
be involved in planning and management of biodiversity conservation
because they often know much about the natural resources around them.
During the period of this study income generating activities from nontimber forest products (NTFP) appear not to pose much threat to
biodiversity conservation in the Okwangwo Division (OD). But if there
would be an increase in market demand for the products coupled with the
increasing human population in the area, NTFP extraction activities may
extend to central area of the OD. It may be more beneficial to the society if
precautionary measures are taken to minimize such encroachment. For
example, local people should be trained on processing NTFP to add value
on the products which would give the people, opportunities to earn more
money from lower quantity harvested. NTFP that are extracted from wild
population should not be commercialised because it may contribute to
biodiversity loss. Local people should be trained on sustainable harvesting
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techniques. This would help to reduce wastages of NTFP, thus promoting
sustainable use of the products.
Regarding local preferences for nature conservation regimes, the results
suggest that more than half of the respondents prefer the regime that gives
them access to infrastructure. This suggests that nature conservation
combined with economic development might motivate local people to
support nature conservation policy. Local people are rarely involved in
choosing nature conservation regimes even though these may have impacts
on their livelihood activities. If local people are involved, it may result in a
win-win situation where they collaborate with national park managers in a
harmonious atmosphere. The results suggest that there is a need for
infrastructure that may give more local people access to formal education
and for promotion of environmental conservation groups. In south-eastern
Nigeria, women are more dependent than men on non-timber forest
products for their livelihoods. This implies that nature conservation policy
that restricts access to such products may likely affect women. The results
indicate that nature conservation policy may be more successful if women
are also represented when designing the policy. This study could help
policy-makers to design nature conservation management regimes that may
be more acceptable to local people. This may strengthen local people’s
cooperation with national park managers and thus improve effectiveness of
nature conservation.
The role which environmental resources play in the Nigerian economy
is often overlooked by policy-makers (Federal Environmental Protection
Agency, 2003). This may result in a lack of economic incentives for
authorities to invest in environmental resource management and
conservation. Moreover, conventional measures of national income
normally fail to recognize the unsustainable depletion of biological resources
as a loss to the country’s wealth.
Although forests provide raw materials and inputs for rural enterprises
and play an important role to livelihoods of many people in Nigeria,
economic valuation of natural resources has been in favour of resources such
as oil. Recognition of the value of forests and biodiversity is important for
social and economic development as well as the Nigerian environment.
Effective valuation practices could reduce land use conflicts and degradation
of environmental resources in Nigeria. Effective conservation of tropical
forests and other natural resources in Nigeria requires a strategy that meets
the needs of the human population today as well as the long-term
sustainability of the natural resources. Agricultural practices need further
improvement to increase crop yields on existing agricultural lands, thus
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helping to reduce the loss of more forests. This should be combined with
introduction of sustainable forestry techniques and agroforestry practices that
promote diversity of useful indigenous species. Local communities should be
empowered in natural resource management, sustainable harvesting of nontimber forest products, fisheries, and other aspects of community-based
natural resource management. Protected areas need further strengthening to
ensure their adequate safeguarding. Park officials need more training in
conservation and community liaison work. Environmental awareness need
to be strengthened at all levels in Nigeria. Public awareness campaigns
should be strongly encouraged to help develop further the effectiveness of
forest conservation in Nigeria. Further research is needed in areas such as
local participation regarding adaptation to climate change and institutional
and organisational processes to manage the use of natural resources.

50

References
Abare, S. A. (2003) An environmental evaluation study of industrial pollution in the Niger
Delta; the Finima experience. African Journal of Environmental Studies, 4: 1-6.
Abbot, J. I. O., Thomas, D. H. L., Gardner, A. A., Neba, S. E., and Khen, M. W. (2001)
Understanding the links between conservation and development in the Bamenda
Highlands, Cameroon. World Development 29: 11, 15-36.
Adamowicz, W. L., Boxall, P., Williams, M., and Louviere, J. (1998) Stated preference
approaches for measuring passive use values: Choice experiments and contingent
valuation. American Journal of Agricultural Economics, 80, 64-75.
Adejuwon, J.O. (1971) Agricultural colonization in twentieth century in Western Nigeria.
Journal of Tropical Geography, 33, 1-8.
Adger, W. N., Brown, K., Cervigni, R., and Moran, D. (1995) Total economic value of
forests in Mexico. Ambio, 24 (5), 286-296.
Akparobi, S. O., Emuh, F. O., Bosah, B. O., and Tobi, F. O. (2000) Problems associated
with oil exploration in Isoko-land, Delta State, Nigeria: The use of Bioremediation
Technology. African Journal of Science and Technology, 1: 187-192.
Aloba, O. (1983) Evolution of rural roads in the Nigerian cocoa belt. Singapore Journal of
Tropical Geography, 4 (1), 1-10.
Alpizar, F., Carlsson, F., and Martinsson, P. (2003) Using choice experiments for non-market
valuation. Economic Issues, 8, 83-110.
Altaf, M. A., and Hughes, J. A. (1994) Measuring the demand for improved urban sanitation
services: results of a contingent valuation study in Quagadougou, Burkina Faso. Urban
Studies, 31 (4), 1763-1776.
Aminu-Kano, M. (2001) The state of Nigeria’s Forests and Biodiversity. Paper presented at the
National Summit of the Nigerian Environment, Abuja, September, 18-20, 2001.
Anadu, P. A., and Oates, J. F. (1982) The status of wildlife in Bendel State, Nigeria, with
recommendation for its conservation. Mimeo report, New York Zoological Society and
World Wildlife Fund, U.S.
Arnold, J. E. M. and Ruiz Perez, M. (1998) The role of non-timber forest products in
conservation and development. In: Wollenberg, E. and Ingles, A. (eds.) Incomes from the
forest: methods for the development and conservation of forest products for local communities, pp. 17
– 42. CIFOR / IUCN, Bogor, Indonesia.
51

Asafu, A. J., and Tapsuwan, S. (2008) A contingent valuation study of Scuba diving benefits:
a case study in Muko Similan Marine National Park, Thailand. Tourism Management, 29
(6) 1122-1130.
Badalamenti, F., Ramos, A. A., Voultsiadou, E., Sanchez Lizaso, J. L., D’Anna, G., Pipitone,
C., Mas, J., Ruiz Fernandez, J. A., Whitmarsh, D., and Riggio, S. (2000) Cultural and
socio-economic impacts of Mediterranean marine protected areas. Environmental
Conservation, 27 (2), 110-125.
Barrow, E., and Murphree, M. (2001) Community conservation. In: Hulme, D., Murphree,
M. (Eds.), African Wildlife and Livelihoods. James Curry Ltd, Oxford, UK. pp. 24-37.
Bassey, A. E., and Oates, J. F. (2001) Proceedings of the International Workshop and Conference on
the Conservation of the Cross River Gorillas, Calabar, Nigeria, 6th-9th April, 2001.
Bateman, I. J., Carson, R. T., Day, B., Hanemann, M., Hanley, N., Hett, T., Jones-Lee, M.,
Loomes, G., Mourato, S., Ozdemiroglu, E., Pearce, D. W., Sugden, R., and Swanson, J.
(2002) Economic Valuation with Stated Preference Techniques: A manual, Edward Elgar,
Cheltenham, UK.
Bekele, W., and Drake, L. (2003) Soil and water conservation decision behaviour of
subsistence farmers in Eastern Highlands of Ethiopia: a study of the Hunde-Lafto area.
Ecological Economics, 46, 437-451.
Bennett, J., and Blamey, R. (2001) The choice modeling approach to environmental valuation, New
Horizons in Environmental Economics, Edward Elgar Publishing, Cheltenham, UK.
Berry, S. S. (1974) The concept of innovation and history of cocoa farming in western
Nigeria. Journal of African History, XV, 88-95.
Bierer, D. E., Carlson, T. J., and King, S. R. (2010) Integrating Indigenous Knowledge,
Tropical Medicinal Plants, Medicine, Modern Science and Reciprocity into a Novel
Discovery Approach. Shaman Pharmaceuticals:
www.netsci.org/science/special/feature11.html (Accessed January 15th 2010).
Biodiversity Hotspots (2009).
www.biodiversityhotspots.org/xp/hotspots/West_Africa/Pages/default.aspx
(Accessed January 19th 2010).
BirdLife International (2009) Important bird area factsheet. Cross River National Park,
Okwangwo Division, Nigeria. www.birdlife.org (Accessed October 3rd 2009).
Bishop, R., and Heberlein, T. (1979) Measuring values of extra market goods: Are direct
measures biased? American Journal of Agricultural Economics, 61 (5), 926-930.
Bogale, A., Taeb, M., and Endo, M. (2006) Land ownership and conflicts over the use of
resources: Implication for household vulnerability in eastern Ethiopia. Ecological Economics,
58, 134-145.
Boman, M., Norman, J., Kindstrand, C., and Mattsson, L. (2008) On the budget for national
environmental objectives and the willingness to pay for protection of forest land.
Canadian Journal of Forest Research 38 (12), 40-51.
Boxall, P. C., Adamowicz, W. L., Swait, J., Williams, M., and Louviere, J. (1996) A
comparison of stated preference methods for environmental valuation. Ecological Economics,
188, 243-253.

52

Boyle, K. J., Desvousges, W. H., Johnson, F. R., Dunford, R. W., and Hudson, S. P. (1994)
An investigation of Part-whole Biases in Contingent-Valuation Studies. Journal of
Environmental Economics and Management 27(1):64-83.
Brannlund, R., Sidibe, A., and Gong, P. (2009) Participation to forest conservation in
National Kabore Tambi Park in Southern Burkina Faso. Forest Policy and Economics, 11,
468-474.
Brown, T. C., and Gregory, R. (1999) Why the WTA – WTP disparity matters. Ecological
Economics, 28, 323-335.
Burkill, H. M. (1994) Useful Plants of West Tropical Africa Families E-T, Vol. 2. Royal
Botanical Gardens, Kew.
Caldecott, J. O., Bennet, J. G., and Ruitenbeek, H. J. (1989) Cross River National Park Oban
Division. Plan for developing the park and its support zone. World Wide Fund for Nature
(WWF; Godalming).
Cameron, T. A. (1988) A new paradigm for valuing non-market goods using referendum
data: Maximum likelihood estimation by censored logistic regression. Journal of
Environmental Economics and Management, 15 (3), 355-379.
Cameron, T. A., and Huppert, D. D. (1988) “Referendum Contingent Valuation Estimates:
Sensitivity to the Assignment of offered Values.” UCLA Economic Working Papers, 519,
UCLA Department of Economics.
Champ, P. A., Boyle, K., and Brown, T. C., (eds.), (2003) A primer on non-market valuation.
Boston: Kluwer Academic publishers.
Chapin, F. S., Zavaleta, E. S., Eviner, V. T., Naylor, R. L., Vitousek, P. M., Reynolds, H.
L., Hooper, D. U., Lavorel, S., Sala, O. E., Hobbie, S. E., Mack, M. C., and Diaz, S.
(2000) Consequences of changing biodiversity. Nature, 405, 234-242.
Chukwuone, N. A., and Okorji, C. E. (2008) Willingness to pay for systematic management
of community forests for conservation of non-timber forest products in Nigeria’s
rainforest region. In: Dellink, R. B., Ruijs, A. (Eds.). Economics of Poverty, Environment and
Natural Resource Use. pp. 117-137.
Ciriacy-Wantrup, S. V. (1947) “Capital Returns from Soil Conservation Practices.” Journal of
Farm Economics, 29, 1180-1190.
Cross River State Government (2008) Facts and figures about Cross River State.
www.crossriverstate.gov.ng/facts%20snd%20figures_population.html (Accessed June 3rd
2008).
Davis, R. K. (1963a) Recreation Planning as an Economic Problem. Natural Resources Journal,
3: 239-249.
Davis, R. K. (1963b) The value of outdoor recreation: An economic study of the Maine Woods. PhD
dissertation, Harvard University.
Davis, R. K. (1964) The value of big game hunting in a private forest. Transactions of the 29th
North American Wildlife and Natural Resources Conference. Washington D.C., Wildlife
Management Institute.
Dixon, J. A., and Sherman, P. B. (1990) Economics of protected areas: A New Look at Benefits and
Costs. Earthscan, London, UK.
Dolan, E., and Lindsey, D. E. (1988) Economics (fifth edition).The Dryden Press, Chicago.

53

Ebin, C. O. (1991) Resource conservation and sustainable economic development. The
Cross River National Park approach. Trans. Nig. Soc. Biol. Conserv., 2, 17-31.
Ekanade, O., Salami, A. T., and Aborode, M. (1996) Floristic changes in the tropical
rainforest of southwestern Nigeria .Malaysian Journal of Tropical Geography, 27 (2), 7-13.
Eniang, E. A. (2001) The role of the Cross River National Park in Gorilla Conservation.
Gorilla Journal, 22, 25-26.
Emerton, L. (2001) The Nature of Benefits of Nature: Why Wildlife Conservation has not
Economically Benefited Communities in Africa. In:Hulme, D., Murphree, M. (Eds.).
African Wildlife and Livelihoods: The Promise and Performance of Community Conservation.
James Currey, Oxford. pp. 208-226.
Ezealor, A. U. (2002) Important Bird Areas, Federal Republic of Nigeria. Draft, 2002.
Nigerian Conservation Foundation, Abuja, Nigeria; Royal Society for the Protection of
Birds, Bedfordshire, UK and BirdLife International, Cambridge, UK.
Ezebilo, E.E. (2010) Community-based Preferences for Economic Incentives to Promote
Biodiversity Conservation in a Tropical Rainforest. International Journal of
Environmental Research, 4(3): 501-506.
Famoriyo, S. (1982) Impinging upon land resources management in Nigeria. Ineffcient use of
Nigerian land resources. Proceedings of National Seminar on Agricultural Land Resources,
Kaduna, Nigeria, September, 13-18. pp. 289-300.
FAO (2005) Global forest resources assessment 2005. Food and Agriculture Organization of the
United Nations. FAO Forestry paper 147.
Federal Environmental Protection Agency (FEPA) (2003) Biological Diversity in Nigeria, a
Country Study. FEPA, Abuja, Nigeria.
Federal Environmental Protection Agency (FEPA) (1992) Biological Diversity in Nigeria, a
country Study 1991-1992. FEPA, Abuja, Nigeria.
Field, B. C. (1994) Environmental Economics: An Introduction.
McGraw-Hill International Inc., Singapore.
Flint, M. (1992) “Biological diversity and developing countries” In. Markandya, A., and
Richardson, J. (Eds.). Environmental Economics, Earthscan.
Floro, M. S., and Miles. M (2003). Time Use, Work and Overlapping Activities: Evidence
from Australia, Cambridge Journal of Economics, Vol. 27, No. 6, 881-904.
Fonta, W. M., Ichoku, H. E., Ogujiuba, K. K., and Chukwu, J. O. (2008) Using a
contingent valuation approach for improved solid waste management facility: Evidence
from Enugu State, Nigeria. Journal of African Economics, 17 (2), 277-304.
Fortin, M., and Gagnon, C. (1999) An assessment of social impacts of national parks on
communities in Quebec, Canada. Environmental Conservation, 26 (3), 200-211.
Garrod, G., and Willis, K. G. (1999) Economic Valuation of the Environment – Methods and Case
Studies. Edward Elgar Publishing, USA.
Gaston, G., Brown, S., Lorenzini, M., and Singh, K. D. (1998) “State and change in carbon
pools in the forests of tropical Africa. Global Change Biology, 4: 97-114.
Geist, H. J., and Lambin, E. E. (2002) Proximate causes and underlying driving forces of
tropical deforestation. BioScience, 52 (2), 143-150.
Gowdy, J. (2005) “Toward a new welfare economics for sustainability”. Ecological Economics,
52 (2), 211-222.
54

Gowdy, J. (1997) The value of biodiversity: Markets, Society, and Ecosystems. Land
Economics, 73 (1), pp. 25-41.
Gravelle, H., and Rees, R. (2004) Micro-economics. Pearson education Limited, England.
Gradwohl, J. and Greenberg, R. 1988. Saving the Tropical Forests. Earthscan, London.
Green, P. E., and Rao, V. R. (1971) Conjoint measurement for quantifying judgement data.
Journal of Marketing Research, 13: 355-363.
Greene, W. (2003). Econometric Analysis. New Jersey: Prentice Hall.
Gwendolyn, C. M. (1998) Understanding the disparity between WTP and WTA:
endowment effect, substitutability, or imprecise preferences? Economic Letters, 59, 189194.
Haab, T. C., and McConnell, K. E. (1998) Referendum models and economic values:
Theoretic, Intuitive, and Practical Bounds on Willingness to Pay. Land Economics, 74:
186-202.
Hammack, J., and Brown, Jr. G. M. (1974) Waterfowl and Wetlands: Towards Bioeconomic
Analysis. Baltimore, MD: Johns Hopkins University Press.
Hanemann, W. M. (1991) Willingness to pay and willingness to accept: how much can they
differ? American Economic Review, 81 (3), 635-647.
Hanemann, W. M. (1984) Welfare evaluations in contingent valuation experiments with
discrete responses. American Journal of Agricultural Economics, 66, 332-3341.
Hanemann, W. M., and Kanninen, B. (1999) The statistical analysis of discrete-response CV data
in valuing environmental preferences: Theory and practice of the contingent valuation method in the
US, EU and Developing countries, Ed. Bateman, I. J., and Willis, K. G. Oxford University
Press, Oxford, UK.
Hanemann, W. M., Loomis, J., and Kanninen, B. (1991) Statistical Efficiency of DoubleBounded Choice Contingent Valuation. American Journal of Agricultural Economics,
73(1):1255-1263.
Hanley, N., Shogren, J. F., and White, B. (2007) Environmental Economics: In Theory and
Practice. Palgrave MacMillan, New York.
Harris, J. M. (2006) Environmental and Natural Resource Economics: A Contemporary Approach.
Houghton Mifflin Company, New York.
Hassan, R., and Nhemachena, C. (2008) Determinants of African farmers’ strategies for
adapting to climate change: Multinomial choice analysis. African Journal of Agricultural
and Resource Economics, 2 (1), 83-104.
Heinen, J. T., and Mehta, J. N., 2000. Emerging issues in legal and protected aspects of
buffer zone management with case studies from Nepal, Journal of Environment and
Development, 9 (1): 45-67.
Hilton-Taylor, C. (Compiler) (2000). 2000 IUCN Red List of Threatened Species. IUCN,
Gland, Switzerland and Cambridge, UK.
IPCC (2007a) Climate Change 2007: Impacts, Adaptation and Vulnerability. Contribution of
Working Group II to the Fourth Assessment Report of the Intergovernmental Panel on
Climate Change. Cambridge, UK: Cambridge University Press.
IPCC (2007b) Climate Change, 2007: The physical Science Basis. Summary for
Policymakers, Contribution of Working Group I to the Fourth Assessment Report of the
Intergovernmental Panel on Climate Change (IPCC), Paris.
55

Ite, U. E. (2004) The challenges and imperatives of conservation with development in Cross
River National Park, Nigeria. http://www.earthwatch.org/europe/limbe/upt.html
(Accessed October 30th 2006)
IUCN-UNEP-WWF. (1990) “Caring for the world! A strategy for sustainable living.” Gland,
Switzerland. IUCN.
Kahneman, D., and Tversky, A. (1979) Prospect theory: An analysis of decision under risk.
Econometrica, 47, 313-327.
Kimmel, J., and Connelly, R. (2007) Mothers’ Time Choices: Caregiving, Leisure, Home
Production, and Paid Work, Journal of Human Resources, Vol. 42, No. 3, 643-681.
Knetsh, J. L., and Sinden, J. A. (1984) “Willingness to pay and Compensation Demanded:
Experimental Evidence of an unexpected Disparity in Measures of Value.” Quarterly
Journal of Economics, 99, 507-521.
Kristrom, B. (1990) A non-parametric Approach to the Estimation of Welfare Measures in
Discrete Response Valuation Studies. Land Economics 66(2):135-139.
Kumari, K. (1995) An environmental and economic assessment of forest management
options: a case study of Malaysia. Environment Department papers, Environmental
Economics series, Paper No. 26. Washington, DC: World Bank.
Lancaster, K. (1966) A new approach to consumer theory. Journal of Political Economy, 74,
132-157.
Larson, T. B. (1997) Butterflies of the Cross River National Park – diversity writ large.
Proceedings of the workshop: Essential Partnership – the Forest and the People. Cross River
National Park, Calabar, Nigeria. pp. 229-235.
Lee, C., and Mjelde, J. W. (2007) Valuation of ecotourism resources using a contingent
valuation method: a case of the Korean DMZ. Ecological Economics, 63 (2) 511-520.
Lewis, S. L. (2006) Tropical forests and the changing earth system. Philosophical Transactions
of the Royal Society. Biological Sciences, 361 (1465), 195-210.
Li, C. Z., and Mattsson, L. (1995) Discrete Choice under Preference Uncertainty: An
improved Structural Model for Contingent Valuation. Journal of Environmental Economics
and Management, 28(2):256-269.
Loomis, J. B. (2000) Environmental valuation techniques in water resource decision making.
Journal of Water Resources Planning and Management, 126 (6), 339-344.
Louviere, I. J., Hensher, D. A., and Swait, J. D. (2000) Stated choice methods – Analysis and
Application, Cambridge University Press, New York.
Louviere, I. J., and Woodworth, G. (1983) Design and analysis of simulated consumer choice
or allocation experiments: an approach based on aggregate data. Journal of Marketing
Research, 20, 350-367.
Louviere, I. J., and Hensher, D. (1982) On the design and analysis of simulated consumer
choice or allocation experiments: an approach based on aggregate data. Journal of
Marketing Research, 890, 11-17.
Malhi, Y., Roberts, J. T., Betts, R. A., Killeen, T. J., Li, W., and Nobre, C. A. (2008)
Climate Change, Deforestation, and the Fate of the Amazon. Science, 319 (5860), 169172.
Mathieu, L. F., and Langford, I. H. (2003) Valuing marine parks in a developing country: a
case study of the Seychelles. Environment and Development Economics, 8: 373-390.
56

Marsh, J. (2000) Tourism and national parks in polar regions. In: R. Butler and S. Boyd,
(Eds.) Tourism and national park-issues and implications. Pp. 127-136. Chichester: Wiley.
McFadden, D. (1974) Conditional logit analysis of qualitative choice behaviour. In: P.
Zarembka, (ed.), Frontiers in Econometrics. New York: Academic Press. 105-142.
McPhail, A. A. (1994) Why don’t households connect to the piped water system?
Observations from Tunis, Tunisia. Land Economics, 70 (2), 189-196.
Mekonen, A. (2000) Valuation of community forestry in Ethiopia: a contingent valuation
study of rural households. Environment and Development Economics, 5: 289-308.
Ministry of Environment (2001) Nigeria, First National Biodiversity Report, July 2001. Abuja,
Nigeria.
Mialoundama, F. (1993) Nutritional and socio-economic value in Central African Forest. In:
Itladikom, et al. (Eds.), Tropical Forest People and Food: Bio-cultural Interactions and
Applications to Development. Parathenon Publishing Group, Carnforth, UK.
Mitchell, R. C., and Carson, R. T. (1989) Using surveys to value public goods. The contingent
valuation method, Resources for the future, Washington D.C.
Moran, D. (1994) Contingent valuation and biodiversity: measuring the user surplus of
Kenyan protected areas. Biodiversity and Conservation, 3, 663-684.
Murphy, I. K., Bhat, P. R., Ravindranah, N. H., and Sukumar, R. (2005). Financial
Valuation of Non-timber Forest Product Flows in Uttara Kannada District, Western
Ghats, Karnataka. Current Science, Vol. 88, No. 10, pp. 1573 – 1579.
Myers, N., Mittermeier, R. A., Mittermeier, C. G., Da Fonseca, G. A. B., and Kent,
J.(2000) “Biodiversity hotspots for conservation priorities.” Nature 403: 853-858.
Navrud, S., and Mungatana, E. D. (1994) Environmental valuation in developing countries:
The recreational value of wildlife viewing. Ecological Economics, 11, 135-151.
Nicholson, W. (2002) Microeconomic theory: Basic principles and extensions. South-Western,
Thomson Learning.
Nigerian Conservation Foundation (NCF) (2000) A Directory of Nigerian Non-Governmental
Organizations involved in Environmental issues. NCF, Lagos, Nigeria.
Nigeria Park Service (2009) http://www.nigeriaparkservice.org/crossriver/Default.aspx
(Accessed September 9th 2009).
Nkonyu, L., and Dunn, A. (2009) Reforming 28 Gorilla Hunters in Cross National Park,
Nigeria. Gorilla Journal, 39, 11-12.
National Oceanic and Atmospheric Administration (NOAA, 1993) Natural Resource
Damage Assessments under the Oil Pollution Act of 1990. Federal Register 58: 4601-4614.
O’Connor, M., and Spash, C. (1999) Valuation and the environment: Theory, Method and
Practice. Cheltenham, Edward Elgar, UK.
Ola-Adams, B. H. (1981) Strategies for conservation and utilization of forest genetic
resources in Nigeria. Nigerian Journal of Forestry, 11 (2)
Onwujekwe, O. E., Shu, E. N., Chima, R. I., Nwagbo, D., and Okonkwo, P. (2001)
Hypothetical and actual willingness to pay for insecticides-treated nets in five Nigerian
communities. Tropical Medicine and International Health, 7, 545-553.
Osemeobo, G. J. (1991) Effects of common property resource utilization on wildlife
conservation in Nigeria. Geojournal, 23, 241-248.

57

Osemeobo, G. J. (1988) The human causes of forest depletion in Nigeria. Environmental
Conservation, 15, 18-28.
Osunade, M. A. A. (1991) Agricultural change by supplanting process in a traditional farming
system. International Journal of Ecology and Environmental Sciences, 17, 201-209.
Owubah, E. C., Le-Master, C. D., Bowker, J. M., and Lee, G. J. (2001) Forest tenure
systems and sustainable forest management: the case of Ghana. Forest Ecology and
Management, 149, 253-264.
Pearce, D. (1991) “An economic approach to saving the tropical forests” In: Helm, D. (Ed.),
Economic policy towards the environment. Blackwell, Oxford.
Peerings, C. (2000) The economics of biodiversity conservation in the sub-Saharan Africa – Mending
the Ark. Edward Elgar, Cheltenham, UK.
Platteau, J. (2006) Institutions, social norms, and economic development. Routledge, U.K.
Randall, A., Ives, B. C., and Eastman, C. (1974) Bidding games for valuation of aesthetic
environmental improvements. Journal of Environmental Economics and Management, 1: 132149.
Requier-Desjardins, M. (2006) The economic costs of desertification: a first survey of some
cases in Africa. International Journal of Sustainable Development, 9 (2), 199-209.
Rudel, T., and Roper, J. (1997) Forest fragmentation in the humid tropics: a cross- national
analyses. Singapore Journal of Tropical Geography, 18 (1): 99-109.
Saayman, M., and Saayma, A. (2006) Estimating the economic contribution of visitor
spending in the Kruger National Park to the regional economy. Journal of Sustainable
Tourism, 14 (1), 67-81.
Sayer, J. A., Harcourt, C. S., and Collins, N. M. (Eds.) (1992) The conservation atlas of tropical
forests: Africa. IUCN (World Conservation Union). Simon and Schuster: New York.
Schneemann, M. (1997) A meta-Analysis of Response Rates to Contingent Valuation Surveys
Conducted by Mail. Unpublished M.S. Thesis, University of Maine.
Schuman, H. (1996) The Sensitivity of CV Outcomes to CV Survey Methods. In: The Contingent
Valuation of Environmental Resources: Methodological Issues and Research Needs. Edited by D.
Bjornstad and J. Kahn. Cheltenham, UK: Edward Elgan Publishing.
Searchinger, T., Heimlich, R., Houghton, R. A., Dong, F., Elobeid, A., Fabiosa, J., Tokgoz,
S., Hayes, D., and Yu, T. H. (2008) Use of U.S. Croplands for Biofuels Increases
Greenhouse Gases Through Emissions from Land-Use Change. Science, 319 (5867), 12381240.
Shackleton, C. M., and Shackleton, S. E. (2004) The importance of non-timber forest
products in rural livelihood security and safety nets: a review of evidence from South
Africa. South African Journal of Science, 100: 658-664.
Sheckleton, S. E., and Campbell, B. M. (2001) Devolution in natural resource management:
Institutional arrangements and power shifts. A synthesis of case studies from Southern Africa.
SADC, Wildlife Sector Natural Resource Management Programme, Lilongwe and WWF
(Southern Africa), Harare.
Shogren, J., Shin, S., Kliebenstein, J., and Hayes, D. (1994) Resolving Differences in
Willingness to Pay and Willingness to Accept. American Economic Review 84: 255-270.

58

Shyamsunder, P. and Kramer, R. (1996) Tropical forest protection: An empirical analysis of
the costs borne by local people, Journal of Environmental Economics and Management, 31,
129-144.
Smith, P. F. (1983) Uses of Nigerian leafy vegetables for diet modification: Sodium and
potassium. Nigerian Journal of Nutrition Science, 4, 21-27.
Spangenberg, J. H. (2002) Environmental space and the prism of sustainability: frameworks
for indicators measuring sustainable development. Ecological Indicators, 57, 1-15.
Sunderlin, W. D., Angelsen, A., Belcher, B., Burgers, P., Nasi, R., Santoso, L., and Wunder,
S. (2005) Livelihoods, forests and conservation in developing countries: an overview.
World Development, 33:1383-1402.
Swallow, B. M., and Woudyalew (1994) Evaluating willingness to contribute to a local
public good: application of contingent valuation to tsetse control in Ethiopia. Ecological
Economics, 11, 153-161.
Tietenberg, T., and Lewis, L. (2010) Environmental Economics and Policy. Pearson, Sydney.
Turpie, J. K. (2003) The existence value of biodiversity in South Africa: how interest,
experience, knowledge, income and perceived level of threat influence local willingness
to pay. Ecological Economics, 46 (2), 199-216.
Ubong, B. (2003) The environment and environmental issues in Nigeria, the way forward.
African Journal of Environmental Studies, 4: 78-81.
UNEP. (2001) Singh, A., Shi, H., Zhu, Z., and Foresman, T. An assessment of the status of the
world’s remaining closed forests. Division of Early Warning and Assessment (DEWA). United
Nations Environment Programme (UNEP). Nairobi, Kenya.
Welsh, M. P., and Poe, G. L. (1998) Elicitation Effects in Contingent Valuation:
Comparisons in a Multiple Bounded Discrete Choice Approach. Journal of Environmental
Economics and Management, 36(2):170-185.
Whittington, D., Lauria, D. T., Wright, A. M., Choe, K., Hughes, J. A., and Swarna,
V.(1993) Household demand for improved sanitation services in Kumasi, Ghana: A
contingent valuation study. Water Resources Research, 29 (6), 1539-1560.
Whittington, D., Lauria, D. T., and MU, X. (1991) A study of water vending and
willingness to pay for water in Onitsha, Nigeria. World Development, 19 (2/3): 179-198.
Whittington, D., Briscoe, J., Mu, X., and Barron, W. (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, 293-311.
Whittington, D., Okorafor, A., Okore, A., and McPhail, A. (1989) Strategy for cost recovery
in the rural water scheme: A case study of Nsukka District, Anambra State, Nigeria. Water
Resources Research, 26 (9) 1899-1913.
World Bank (2002) A revised forest strategy for the World Bank Group. Washington, DC: World
Bank.
WRI (2005) Forest clearing and forest cover in the humid tropical forest biome: 2000- 2005. World
Resources Institute, Washington, DC, USA.
http://www.mapcruzin.com/free-maps-thematic/nigeria_veg_1979.jpg (Accessed January
12th 2010).
Zhao, S., Peng, C., Jiang, H., Tian, D., Lei, X., and Zhou, X. (2006) Land use change in
Asia and the ecological consequences. Ecological Research, 21 (6), 890-896.
59

Acknowledgements
I would like to express my sincere gratitude to my supervisor, Leif Mattsson,
Swedish University of Agricultural Sciences (SLU), for his encouragement
and support during my Ph.D. studies. Leif, thanks for critical reading,
constructive criticism and valuable suggestions on the questionnaire,
manuscripts and this thesis. My appreciation goes to my co-supervisors,
Carolyn A. Afolami, University of Agriculture Abeokuta, Nigeria and
Franz-Michael Rundquist, Lund University, for their useful comments
regarding some of the manuscripts, the thesis and questionnaire. I would like
to thank Mattias Boman, SLU, for his useful comments and suggestions on
the thesis. I am grateful to Southern Swedish Forest Research Centre,
Alnarp for financial assistance. Thanks from the bottom of my heart Johan
Norman, SLU, for helping me to install the fonts required for this thesis. My
deepest thanks go to the local residents of Bukalom, Butatong and Wula
villages for their cooperation, and sacrifices of time they made to participate
in the surveys. I would also like to thank individuals who assisted me in
conducting the surveys. My appreciation goes to Mikael Anderson, SLU, for
developing map of the study area (Fig 2). Emmanuel D. Animasheun, you
have always being there for me. Thanks for all the encouragement and
advice, especially during rough times. My appreciation goes to Thaddeus I.
Elogu for all the brotherly advice. You have always being supportive in
terms of need. To all at the Southern Swedish Forest Research Centre,
thanks for creating a conducive working environment. I truly appreciate
each one’s personal contribution to make my Ph.D. studies a reality. I thank
Jack Sinden, University of New England, Australia for sharing his valuable
knowledge with me and advice regarding publications. Finally, my utmost
thanks go to all my family for their patience and endurance during my long
absence. I would particularly like to thank my wife, Nkiru for her
understanding and support during my Ph.D. studies.

60

Appendix: Interview questionnaire used in
the survey

Land use and nature conservation regimes survey
Village name: ……………….. Date……………………

Respondent number…… …… Gender: Male / Female
We are a group of researchers from the Swedish University of Agricultural Sciences, Sweden.
We are interviewing people to know their opinion concerning national park in relation to
nature conservation, livelihoods and community development. We also wish to know their
opinion regarding climate change.
You are part of selected people in the village for the interview. The interview will last for
1 to 1½ hour. The interview is for research purposes and we would appreciate if you would
participate in the survey.
We assure you that only results for large groups will be reported, and that your responses will
be held strictly in confidence.
We thank you in anticipation for your cooperation.
Respondent's characteristics
i) Are you a native of this village? (yes / no)
ii) If ‘no’ to question i) how long have you lived in this village? ................ (years).
iii) What is your permanent and temporary occupation? Rank them according to time spent
on them. a) …………… b) ……………… c) …………
iv) Respondent’s age (years) ……..
v) Respondent’s household size (No. of person) ………………
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vi) Respondent’s educational level: (a) Primary (b) High school (c) Post-high school.
vii) The distance of the respondent’s residence to Okwangwo Division border is ……………
(Kilometre).
viii) Respondent’s farmland size ……… (hectare).
ix) Respondent’s average annual income …………. (Nigerian Naira).
x) Respondent is a member of an environmental conservation group (yes / no)
xi) Before the establishment of the Okwangwo Division did you have land in the area
presently occupied by the park? (yes / no)
xii) Respondent has relative employed by the Okwangwo Division authority ( yes / no)
Social infrastructure
1) Mention the types of infrastructure that were available in your community before the
establishment of Okwangwo Division.(a) electric power supply (b) telephone services (c)
portable water supply (d) health care (e) good road network (f) other ………………
2) Mention the types of infrastructure that the Okwangwo Division has contributed to
introduce in your community. (a) electric power supply (b) telephone services (c) portable
water supply (d) health care (e) good road network (f) other …………..
3) In your opinion how important is the Okwangwo Division with regard to future
provision of infrastructure to your community? (a) Very important (b) Rather important (c)
Rather unimportant (d) Totally unimportant.
Non-timber forest products e.g. fuelwood, bush meat, leafy vegetable (afang)
4) Mention the non-timber forest product (NTFP) that has the highest contribution to your
yearly income. (a) fuelwood (b) bush mango (c) afang (d) bush meat (e) other ……….
5) Around how much money did you realise last year from the sale of the product you have
mentioned in question 4)? ………… Nigerian Naira (NGN).
6) Mention the total amount of money you realised last year from the sale of non-timber
forest products …………… NGN.
7) In your opinion how important is the Okwangwo Division to forest and biological
diversity conservation? (a) Very important (b) Rather important (c) Rather unimportant
(d) Totally unimportant
8) The afang plant is an important vegetable for local communities in southeast Nigeria. It
contributes to livelihoods of many people but the plant is becoming increasingly scarce and
may disappear totally from forests. If afang is protected this would increase its availability,
sustain the afang business and our successive generations would also benefit from the afang
plant.
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Suppose that it is proposed that every landholder in your community should set-aside 2% of
their farmland to conserve the afang plant. If set-aside would cost you ……….. (10, 100,
250, 500, 750, 1000, 1500, and 2000 NGN) yearly, would you be willing to conserve afang?
(yes / no).
Crop production
9) Mention the crop that has the highest contribution to your yearly income. (a) cassava (b)
banana (c) maize (d) cocoa (e) other ……………
10) Around how much money did you realise last year from the sale of the crop mentioned
in 9)? ………… NGN.
11) Mention the total amount of money you realised last year from the sale of farm products
…………… NGN.
12) Suppose that an annual development levy is proposed to support activities of a vocational
training centre in your community. The levy would be managed by individuals chosen by
members of the community. Successful implementation of the programme could increase
literacy rate and provide training opportunities in areas such as food processing and
preservation. It is expected that every adult in the community pays equal share to the
programme.
Would you participate in the programme? (yes / no)
If ‘yes’ go to question 12a); if ‘no’ go to question 13).
12a) If it would cost you ……….. (100, 250, 500, 750, 1000, 1500, 2000, 2500, 3000, and
3500 NGN) yearly, would you still be willing to participate in the programme?
yes / no.
13. If you would not participate in the programme described in question 12). Please state
your reason(s): ____________________________________________________________
____________________________________________________________
Tourism
14) Do you engage in any tourism income generating activity? (yes / no).
If ‘yes’ to question 14) which type of activity do you engage in?
(a) tourist guide (b) transportation (c) catering (d) accommodation
(e) other…………………
15) Around how much money did you realise last year from the tourism income generating
activity you mentioned in question 14)? ………… NGN.
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16) In your opinion what is the main purpose of the establishment of the Okwangwo
Division? (a) environmental and biodiversity conservation (b) creating more employment
opportunities (c) tourism (d) I don’t know (e) other ………….
17) Suppose that a development levy is proposed to improve quality of services in ecotourism
sector in your community. The levy would be managed by individuals chosen by members
of the community. Successful implementation of the project could increase income from
ecotourism for your community and would improve infrastructure such as better road
network. It is expected that every adult in your community pays equal share towards the
project.
Would you support the project? (yes / no)
If ‘no’ go to question 18)
If ‘yes’ what is the highest amount (NGN) you would contribute every year to the project?
(100, 500, 1000, 1500, 2000, 3000, 4000, 5000, 6000 NGN)
18) If you would not contribute to the project described in question 17). Please state your
reason(s):
____________________________________________________________
____________________________________________________________
19) In your opinion how important is the Okwangwo Division in terms of its contributions
towards provision of income from tourism in the future? (a) Very important (b) Rather
important (c)Rather unimportant (d) Totally unimportant
Preferences for nature conservation regimes
20) Let assume that there are three alternative regimes to promote nature conservation in the
Okwangwo Division as well as sustain livelihoods of your community. The regimes are
described below:
ACCESS
Members of your community would be allowed to collect non-timber forest products such as
wild fruits and leafy vegetables from the national park under the supervision of park officials.
It is expected that this would help to promote sustainable exploitation of non-timber forest
products.
How satisfied are you towards the ACCESS regime?
(a) Very satisfied (b) Rather satisfied (c) Indifference (d) Rather unsatisfied
(e) Totally unsatisfied
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COMMON
Your community would be allocated a piece of land outside the national park and
encouraged to cultivate forest tree species for their own use. The park officials would provide
tree seedlings and technical support with regard to sustainable forest management. It is
expected that this measure would help to increase forestland area, improve biodiversity and
increase availability of forest products to your community.
How satisfied are you towards the COMMON regime?
(a) Very satisfied (b) Rather satisfied (c) Indifference (d) Rather unsatisfied
(e) Totally unsatisfied
INFRAST
Infrastructure such as primary health care centre, vocational training centre and better road
network would be provided to your community. It is expected that the infrastructure would
prepare members of your community for livelihood activities that depend less on natural
resources. This would reduce the pressure exerted on forests, and help to conserve forests and
biodiversity as well as sustain livelihoods of your community.
How satisfied are you towards the INFRAST regime?
(a) Very satisfied (b) Rather satisfied (c) Indifference (d) Rather unsatisfied
(e) Totally unsatisfied
21) Among the alternative strategies described in question 20) which one do you prefer
most? (a) ACCESS (b) COMMON (c) INFRAST
22) Among the alternative strategies described in question 20) which one do you prefer least?
(a) ACCESS (b) COMMON (c) INFRAST
Climate change
23) Mention the media you mostly get information from. (a) Radio (b) Television (c)
Newspaper (d) Personal contact such as from friends
(e) Other …………………
24) Have you heard or read about climate change? (yes / no). If ‘yes,’ state the media
………………..
25) Based on your past experience about the climate of your area would you say that the
climate has changed totally? (yes / no) If ‘no’ go to question 28
If ‘yes,’ to question 25) what do you expect would be the impacts of climate change on
you and your household?
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26) In your opinion in what ways have the climate of your area changed?

27) Have you adapted in order to cope with climate change? (yes / no) If ‘yes,’ explain how
you have adapted.

28) If ‘no,’ to question 25) what would say about the climate of your area?

29. Please feel free to give any comment concerning the interview.
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