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ABSTRACT 

The increasing degradation of non-timber forest resources due to anthropogenic activities and 

the growing impacts of climate variability and change call for a shift in the approaches of 

managing natural resources. Experts warn of imminent collapse of the forest ecosystems at 

current levels of degradation, which is mainly attributed to unsustainable management and 

utilization of natural resources. However, lack of data and absence of reliable information to 

guide formulation of appropriate policies for resource utilization and specifically conservation 

of non-timber forest products (NTFPs) is a major drawback in the efforts to ensure sustainable 

utilization of forest resources. In order to bridge the knowledge gap, this study analysed trends 

of forest cover change and the perceived drivers of forest resources degradation in the Falgore 

game reserve from 1985 – 2015, estimated the economic value of selected NTFPs from the 

FGR, determined the relative contributions of selected NTFPs to households’ income in the 

study area, and assessed the perceptions and attitudes of forest dependent communities towards 

protected area conservation approach. Multistage sampling technique was used to select 400 

respondents for the study. Household interviews, focused group discussions and key informant 

interviews were used to elicit the prerequisite primary data in addition to the secondary 

information. Both inferential and descriptive statistics were used in data analysis.  

The results of the spatio-temporal analysis of forest cover change in FGR shows that moderate 

woodland dominated in 1985 (46%) and 2005 (57%), but was replaced by open woodland in 

2015, which now accounts for 58% of the total area of the forest. Dense woodlands occupied 

the least area of the forest and varied between 17% in 1985 and 1% in 2015. The results further 

indicate that dense woodland, moderate woodland, and very open woodland declined at an 

annual average rate of 3%, 1% and 0.4%, respectively. The main drivers of forest resource 

degradation in the area were found to be excessive fuelwood collection, poor grazing 

management, expansion of crop cultivation, harvesting of medicinal herbs and forest fires 

caused by illegal hunters and honey collectors.   
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The results of economic valuation of NTFPs in FGR show that about 80% of the interviewed 

households were willing to pay for collection and conservation of NTFPs. The monthly value 

of the selected NTFPs based on average willingness to pay were $152684 for (fuelwood), 

$109060 (honey), $87248 (gum arabic), $35000 (fodder), $43624 (medicinal herbs) and 

$65436 for (fruits). The results further indicate that households’ WTP for NTFP conservation 

was significantly influenced by sex, level of education, household size, interaction with extension 

agents, membership to a social group, households’ income and distance from homestead to market and 

FGR.  

The study also found that the major NTFPs utilized by households in the study area were 

fuelwood, honey, gum arabic, fodder, fruits and medicinal herbs. In addition to these tangible 

products, FGR was reported to contribute to the households’ livelihoods through provision of 

cultural services, and soil erosion and flood control. On average, NTFPs contributed 20% to 

60% of the total income of sampled households. These results show that FGR immensely 

contributes to rural livelihoods through provision of goods and services to households for 

consumption and sale. About 64% of the respondents held positive attitudes and perceptions towards 

protected area conservation approach. The communities further perceived that, if implemented, 

participatory forest resource management could offer a lasting solution to indiscriminate resource 

exploitation and general resource degradation in the reserve. 

It is evident that there has been a significant change in forest resources in FGR between 1985 

and 2015, which is mainly attributed to unsustainable exploitation of NTFPs and poor 

enforcement of conservation policies. The key hotspots (northern tip, central and eastern parts) 

of forest resource degradation in the FGR coincided with the areas where excessive fuelwood 

collection, timber logging and poor grazing management were reported in the forest reserve. 

The respondents’ willingness to pay for conservation of NTFPs in FGR is dependent on the 

known, as well as foreseen benefits that are likely to accrue from their conservation. For 

instance, communities are willing to pay more money for fuelwood and honey collection from 
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the reserve because majority of the households rely on fuelwood for most of their domestic 

energy needs and because these two products have high market value. Extraction of Non-timber 

forest products represent an important source of income for communities proximate to FGR 

given that they contribute approximately 40% of the total income of about 68% of the 

households in the study area. The results show that most of the respondents are aware of the 

benefits of the conservation of FGR, and also support the need to conserve the forest.  

We recommend that intervention efforts should be directed towards restoration of degraded 

areas, especially around the central, eastern northern of the forest as they are most prone to 

overexploitation. In addition, promotion of alternative domestic cooking energy, such as biogas 

to communities proximate to FGR is recommended in order to reduce pressure on the forest 

wood resources. Further, it is important to promote off-farm and other alternative income 

generating activities to extraction of NTFPs to reduce overreliance on the forest resources for 

income generation. This would help shift focus to conservation rather than exploitation of the 

NTFPs given that the expected income was the main motivation behind the positive attitude 

and willingness to pay for NTFPs and forest conservation. 
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CHAPTER ONE 

INTRODUCTION 

1.1 BACKGROUND 

The importance of forests in the provision of a wide range of non-timber forest products 

(NTFPs) and related services have long been recognised by conservationists, policy makers, 

researchers and development practitioners. Forests provide products for different uses such as 

wood for construction, fuelwood, food, medicine, fodder and other related products to both 

rural and urban populations (Ormsby and Kaplin, 2005; Appiah, 2009). These products are 

usually grouped into timber and none timber products. However, whereas timber products are 

highly valued, non-timber products, which play an important role in sustaining livelihoods of 

the rural communities worldwide has been given little attention. The term NTFPs refers to all 

the resources or products, other than industrial round wood that may be extracted from forest 

ecosystem and are utilised domestically by households or marketed for income but also have 

social, cultural or religious significance (Falconer and Koppell, 1990; Ndoye et al., 2016).  

The NTFPs constitute an important source of livelihood for millions of people across the world, 

and research have shown that there are more than 500 million people that are highly dependent 

on forest resources, particularly the NTFPs, in Latin America, sub-Saharan Africa, and South-

eastern Asia (Shackleton et al., 2007). The NTFPs provide about 17 million and 30 million 

full-time jobs in the formal and informal sectors as well as 13-35% of all rural non-farm 

employment in developing countries (Duong, 2008). In addition to their wide industrial 

applications in developed countries, non-timber forest products are consumed locally and are 

used in religious and cultural rituals (Chikamai et al., 2008; Wekesa et al., 2010). 
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In the recent past, human population increase in Nigeria has brought about an increase in the 

demand for food that overwhelms the capacity of the country’s agricultural sector (Ashaolu et 

al., 2011). The Nigerian rural economy is highly dependent on natural resources specifically 

NTFPs for social and economic wellbeing (Okafor et al., 1998; Sonwa et al., 2002; Babalola, 

2009). For instance, in a study conducted in Omo Forest Reserve, Egunjobi (2003) found that 

NTFPs contribution to the rural community’s social and economic wellbeing is higher than that 

of timber. In addition, Jimoh and Azeez (2002) observed that rural households derived up to 

80% of their incomes from the sale of NTFPs. Equally, over 70% of the country’s households 

depend directly on fuelwood as their main source of energy, with daily consumption estimated 

at 27.5 million kg/day (Ogunsawo and Ajala, 2002; Emodi and Boo, 2015). 

The exploitation of NTFPs in many areas in Nigeria has gone beyond subsistence and local 

sales needs to respond to international cross-boundary trade demands. For example, in the high 

forest zones of Eastern and Western Nigeria, exploitation of game meat and snails for sale, 

besides domestic consumption, is a major income generating activity almost all year round 

(Onuche, 2011). In the savannah zone of the central and northern Nigeria, honey, fuel-wood, 

locust-bean seeds, gum arabic and charcoal making generate a substantial amount of income 

to the rural dwellers (Jimoh and Azeez, 2002).  

The establishment of protected areas (game reserve, forest reserve and national parks) in the 

world dates back to the 17th century. These areas are mainly set aside to provide habitat for 

natural resources and scenic areas of national or international importance for scientific, 

educational and recreational purposes (Ejidike and Ajayi, 2013). However, protected areas in 

many Africa countries, have been established and managed with little or no regard for local 

peoples’ dependence on them for natural resources. In many cases, local communities have 

been evicted and disenfranchised from their traditional areas of settlements, with severe 

consequences on their social, cultural and economic survival (Balmford et al., 2015). This 
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approach to natural resource management has produced antagonistic relationships between 

indigenous communities and protected area managers, thereby causing resource-use conflicts. 

Such conflicts, as shown in different parts of the world may result in immense loss of 

biodiversity.  

In spite of the existence of many protected areas in Nigeria, the rate of deforestation and forest 

degradation is threatening the country’s biodiversity. For example, IUCN red list of globally 

threatened species contains 141 animal and 168 plant species found in Nigeria that are 

endangered (IUCN 2010).  This has led to renewed efforts towards forest resource conservation 

in and outside the protected areas across the three tiers of governments in the State under the 

new ACT of National Environmental Standards and Regulations Enforcement Agency 

(NESREA) (Meduna et al., 2009). This change in environmental policy was specifically aimed 

to conserve the remaining forest ecosystems and increased tree cover by 20% as envisaged in 

the country’s development plan vision 2020  (Meduna et al., 2009).  

Falgore Game Reserve (FGR), which is located in Kano State is an example of the protected 

areas found in the savannah woodland ecosystems of Nigeria. The reserve is a watershed for 

river Kano and also the main source of water to Lake Tiga that supplies water to the Kano 

River Irrigation Project (KRIP). Despite its protection, rural households living next to reserve 

have been encroaching into it mainly because of the poor enforcement of rules, and partly due 

to the shifts in rural household economy and population pressure. These have rendered the 

reserve a more or less de facto open access resource. Institutions such as BirdLife International 

(2007) have reported that if left unchecked the high rate of deforestation in FGR could 

accelerate the siltation rate in the Lake Tiga, thereby undermining its socio-economic and 

ecological functions. The main challenge facing the management of FGR is thus reconciling 

the short term extractive needs of the local people and the long term conservation interests. 
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Therefore, understanding of the economic value and utilization trends of the NTFPs by the 

forest proximate communities, and their perception on forest management by external agencies 

is essential for designing management policies that would address the dual goal of community 

interests and conservation for future generations.  

1.2 PROBLEM STATEMENT 

The challenges facing forest conservation in Nigeria exemplifies that of many developing 

countries. This can be seen in terms of lapse in management of the protected areas, which are 

now facing encroachment by neighbouring communities who usually derive significant part of 

their livelihoods from the gazetted areas. Presently, about 1,000 forest reserves, nature reserves 

and parks from Nigeria are listed on the world data base on protected areas managed by 

International Union for Conservation of Nature (IUCN). However, most of these reserves are 

highly degraded with some barely having any forest left (Oseni, 2007; Meduna et al., 2009). 

Falgore game reserve which is the main focus of this study is facing reported an indiscriminate 

exploitation of forest resource by the local communities surrounding the reserve (Badamasi et 

al., 2010; Tudunwada, 2012). This has been attributed to growing food demand, little 

knowledge on economic value of resources, poverty, poor enforcement of protection rules and 

limited awareness among resource users on sustainable resource extraction as well as lack of 

involvement of forest dependent communities in forest conservation programmes (Ejidike and 

Ajayi, 2013). The challenges have weakened the ability of the country to meet the growing 

demand of both timber and non-timber forest products that support the livelihoods of forest 

dependent communities. 

In spite of increasing awareness on social and economic importance of NTFPs to local 

economies, very few studies have been conducted on savannah woodland ecosystems of Kano 

State with exceptions of Badamasi et al. (2010) and Tudunwada (2012) who studied the 
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relationship between land use and land cover change and population growth in  Kano, Nigeria. 

These studies did not provide detailed analysis of the interaction between the local communities 

and the forest resources, as well as the existing conservation approaches in the study area. This 

study therefore attempted to bridge this research gap to inform policy and activities of 

development and conservation organisations to conform with the ecological, socio-cultural and 

economic realities in the study area.  

1.3 JUSTIFICATION OF THE STUDY 

Millions of people, especially those living in the rural areas of developing countries, gather 

non-timber products on daily basis for their livelihoods. About 80% of rural dwellers in 

developing countries depend on NTFPs for their food and income needs (Cavendish and 

Campbell, 2002; Shackleton and Shackleton, 2004). For instance, Ojo (2004), FAO (2006), 

and Ahenkan and Boon (2010) observed that NTFPs contribute significantly to households’ 

food security, income, and medicine in African countries such as Nigeria, Kenya, and 

Cameroon. However, despite the significant contribution of NTFPs to the local and national 

economies, the forestry master plan for Nigeria gives little attention to the important role played 

by NTFPs in rural livelihoods. This can be primarily attributed to the lack of quantitative 

information to justify the role of non-timber forest products in local and national economies. 

This knowledge gap partly explains the government’s little attention to conservation of forest 

ecosystems in different parts of the country, in spite of their protection status.   

As indicated by Van Kooten and Bulte (2000), most resource users as economic agents rarely 

decide on how much natural resources to conserve but rather how much to use. Therefore, 

perceptions of the forest proximate communities on exploitation of natural resources should be 

of concern to conservationists. Therefore, the prerequisites for sustainable conservation of 
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natural resources and biodiversity is to change human attitudes toward exploitation and 

utilization of environmental resources (Margoluis et al., 2008).  

Falgore Game Reserve is a protected ecosystem designated mainly for floral and faunal 

protection in Kano State of northern Nigeria. The reserve is not only providing a unique 

ecosystem that serves as an important freshwater catchment for Kano, Jigawa, Bauchi, Yobe 

and Borno States and Lake Chad, but also contributes towards Nigeria’s desire to meet the 

Sustainable Development Goals (SDGs) number six (provision of clean drinking water for the 

country’s ever rising population). However, despite commitment of resources by successive 

governments of the host State to protect the FGR, it is still vulnerable to various kinds of 

unsustainable exploitations such as felling of trees for fuel, fishing, uncontrolled hunting and 

livestock grazing by herdsmen (Badamasi et al., 2010).  

In order to inform sustainable conservation in FGR and other forest ecosystems facing similar 

challenges, empirical evidence on the status and utilization pattern as well as value attached to 

the forest resources by the neighbouring communities is imperative. It is against this 

background that this study was conducted to analyse the economic value, utilization and 

conservation of NTFPs in FGR. This study is therefore expected to provide a better 

understanding of the monetary values of selected NTFPs from FGR, perceptions and attitudes 

of forest dependent communities towards protected area conservation approach, as well as 

performance of governance of FGR. In addition, the findings of these study are expected to 

stimulate interest for further research on NTFPs in the study area. 

1.4 BROAD OBJECTIVE  

The overall objective of this study was to analyse the economic value, utilization and 

conservation of selected non-timber forest products in Falgore Game Reserve in order to 

generate information that would contribute to formulation of policies and conservation 

https://en.wikipedia.org/w/index.php?title=Protected_ecosystem&action=edit&redlink=1
https://en.wikipedia.org/wiki/Kano_State
https://en.wikipedia.org/wiki/Nigeria
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strategies for sustainable management and utilization of the non-timber forest products in 

Nigeria. 

1.4.1 Specific Objectives 

The specific objectives of this study were to: 

1. Determine the trends of forest cover change and the perceived drivers of forest 

resources degradation in the Falgore game reserve during the last three decades. 

2. Estimate the economic value of selected non-timber forest products from the Falgore 

game reserve.  

3. Determine the relative contribution of selected non-timber forest products to 

households’ income in the study area, and the factors influencing their utilization.  

4. Establish the perceptions and attitudes of forest dependent communities towards 

protected area conservation approach.  

1.4.2 Research Questions 

1. To what extent has forest cover of Falgore game reserve changed in the last three 

decades, and what are the perceived drivers of the change?  

2. What is the economic value of non-timber forest products from Falgore game reserve?  

3. How much do NTFPs contribute to households’ income and what factors influence their 

utilization in the study area? 

4. What are the perceptions and attitudes of forest-dependent communities towards 

Falgore game reserve? 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 FOREST COVER CHANGES IN NIGERIA 

Forest degradation involves complex interactions between social, economic and biophysical 

factors that in most cases act in concert to drive the processes of soil and vegetation 

degradation. The combined effect of these factors has been recognized as the leading driver of 

forest cover loss and also as a threat to the survival of the wild flora and fauna of global 

significance (Mengistu and Salami, 2007). Between 1990 and 2015, deforestation caused a loss 

of about 129 million hectares of forestland globally representing about 0.13% loss per annum 

(Keenan, 2015). 

In Nigeria, forests account for about 10 million hectares an equivalent of 10% of the total land 

area (910770 km2). This comprises 5,495,000 and 326,000 hectares woodland forest and 

primary forest respectively. The country has a total of 445 nature reserves spread across its four 

main ecological zones, namely: the mangrove; the lowland rainforest; the southern/northern 

Guinea Savanna; and the Sudan/Sahel Savanna. Despite having many gazetted reserves in the 

country, the rate of deforestation has been rising in Nigeria. For instance, from 1956 to 1986 

the country lost about 23,000ha of the gazetted forest estates per annum through government 

de-reservation (Kio and Abu, 1992). The rate of loss of primary forests in Nigeria is among the 

highest in the world. For instance, the country’s undisturbed forest cover decreased by 53.5 % 

from 25,951 km2 in 1976 to 12,114 km2 in 1991 (Akinbami et al., 2003). The worst 

deforestation rate of primary forests in Nigeria occurred between 2000 and 2005 (FAO, 2005). 

During that period the average rate of deforestation was 5.7%, making the country to be the 

leading among the five countries with the highest deforestation rate in the world that include 

Viet Nam 5.5 %, Cambodia 2.9 %, Sri Lanka 1.6 % and Malawi 1.5 % (FAO, 2005).  
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According to Famuyide et al. (2013), the main driving force of forest loss include expansion 

of crop cultivation, population growth, urbanization, logging, mining and excessive collection 

of fuel wood for domestic energy requirements. In addition, the rising prices of petroleum 

products, especially cooking gas and kerosene, have been reported to push both rural and urban 

households to rely on fuel wood and charcoal as their main sources of energy.  

2.2 DRIVERS OF FOREST COVER CHANGE IN THE WORLD 

Forest ecosystems cover about 31% (4 billion ha) of the total global land area. However, 

between 2000 and 2010, about 13 million hectares of forest were cleared and converted to other 

land uses, mostly to arable land for commercial crop cultivation (32%) or subsistence 

agriculture (42%), while 26% was degraded due to non-tangible uses (UNFCCC, 2007). There 

are a number of competing schools of thought on the causes of land-use and land-cover change, 

particularly in relation to forests. These views continue to provoke debate within the academia, 

governments and civil society (Chan and Sasaki, 2014). Katila et al. (2010) indicated that forest 

cover change are mainly driven by factors such as expansion of crop cultivation, animal 

ranching, mineral exploration such as gas and oil extraction, and infrastructural development 

such as construction of roads and dams. 

2.2.1 Illegal logging and fuelwood collection  

 

Forest products extraction inform of illegal logging, fuelwood gathering and charcoal making 

are among the major cause of deforestation and forest degradation in many parts of the world 

(Youn et al., 2017). Illegal logging has been identified as the most important driver of forest 

cover decline globally, and has consistently drawn the attention of the state forestry authorities 

and researchers worldwide. As indicated by World Bank (2006), illegal logging causes a total 

loss of about USD 5 billion per annum globally. In addition to illegal logging fuelwood 

gathering and extraction of other non-timber forest products for subsistence or supplementary 
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livelihood purposes have been reported to immensely contribute to forest resource degradation 

in many developing countries (van Kooten and Bulte, 2000; Islam et al., 2015). For instance, 

May-Tobin (2011) reported that fuelwood collection and charcoal making greatly contributes 

to forest degradation because the collectors often engaged in cutting down of fresh trees rather 

than utilizing the dead and dry ones as required in government protected areas. Furthermore, 

fuelwood and charcoal are the primary energy sources for rural households as well as some 

industrial users in developing countries, and are more affordable and readily available 

compared to alternatives source such as liquefied petroleum gas (LPG), kerosene and electricity 

(Youn et al., 2017). 

2.2.2 Overgrazing 

Forests can also be degraded when they are grazed beyond their carrying capacity. Overgrazing 

would occur when forests are not given adequate time to recover from previous grazing. Such 

a situation is would arise in the absence of traditional or statutory regulations, and is 

characterized by the tendency of individuals to maximize their own gains at the expense of 

others and the environment, a situation also known as tragedy of the commons (Garrett Hardin, 

1968). This concept is underpinned by the theory of the prisoner’s dilemma that states that 

given the two options of either to conserve or deplete a public resource, a competing user would 

opt to exhaust the resource for immediate gain, in the belief that if one conserves, he has no 

guarantee that the other will also conserve; instead the other may exploit his restraint in order 

to maximize short – term gains (Selten and Stoecker, 1986).  

2.2.3 Forest fires 

 

Fire is often used for land clearing for crop cultivation, range land management and for forest 

improvement in the tropics. However, abuse of fire can be destructive to forest ecosystems or 

agricultural land thereby causing significant resource degradation. Information available from 
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one hundred and eighteen countries having 65 percent of the total world forest estates indicates 

that about 19.8 million hectares of forest are affected significantly by fire each year (Nepstad 

et al., 2001).  

2.2.4 Mining 

Exploration of mineral resources such as gold, copper, nickel, tin, coal, oil and gas is a major 

cause of forest cover loss globally (Sands and Peel, 2012). There is evidence of high rate of 

deforestation and forest degradation due to mining in Nigeria, Philippines and India (Griffiths 

and Hirvelä, 2008; Docena, 2010). For instance, Griffiths and Hirvelä (2008) reported 

destruction of 750 ha of forest reserve in Nyamagari hills in Orissa India due to bauxite mining 

by Vedanta Aluminum Corporation's plant. In addition, development of infrastructure such as 

of roads, railways and airports to support mining activities often attract more people to the 

forest frontier that put pressure on the surrounding environment, and if fuelwood is used as the 

main energy source for mining operations, it can cause serious deforestation in the affected 

areas (Nepstad et al., 2014).  

2.2.5 Urbanization 

 

Urban centers around the world are growing rapidly. For example, in 2008 United Nations 

reported that 50% of the global population live in urban or peri-urban areas, and that by 2050 

this is expected to reach 70% (Montgomery, 2008), and therefore if necessary measures are not 

put in place, to the trend will negatively affect environmental management planning in many 

parts of the world. Expansion of cities and towns require provision of the necessary 

infrastructures to support the growing populations. This is would imply clearing the natural 

forests  where they exist to pave way for buildings and other infrastructure (Amor and Pfaff, 

2008). Urbanization therefore causes a significant loss of vegetation cover through direct forest 

clearance for housing construction or indirectly through generation of building materials such 
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round wood, land, among others. Similarly, migration of rural residents to urban centers reduce 

direct pressures on forests frontier in rural areas, although in many cases the forestland after 

rural urban migration are often converted to larger, more intensive agricultural use.  

2.2.6 Agricultural expansion  

Historically, agriculture has expanded and developed at the expense of forest land (Katila et 

al., 2010). Forest and agriculture have been in competition since time immemorial and 

presently the increasing demand for food and forage to feed the ever growing human and 

livestock populations has worsened the situation (Katila et al., 2010). FAO (2009), reported 

that the world population is expected to exceed 9 billion people by 2050, thus, there would be 

an equivalent increase in the demand for food and energy (fuelwood) especially in the 

developing world. Therefore, in the absence of sustainable agricultural growth and energy 

through technological advancement to match the population growth, expansion of agricultural 

land will cause further loss of forest cover to cultivation and fuelwood collection.  

2.3 CONSTRAINTS TO CONSERVATION OF NATURAL RESOURCES IN NIGERIA 

Various factors hamper the formulation and effective implementation of natural resource 

conservation policies in Nigeria. The main barrier has been identified as inadequate data for 

both current biodiversity status and the extent of resource degradation (USAID, 2008). This 

situation has made it difficult to design effective conservation programmes, as well as efficient 

natural resource management strategies in the country. This results in inconsistent policy and 

institutional framework. The consequence is the destruction of primary forests in favour of 

other land uses such as agriculture, grazing and settlements across the country (FAO, 2000). In 

addition, the rapid turnover of the country’s leadership has resulted in varying degrees of 

commitment to the implementation of conservation policies and its sustainability (Usman and 

Adefalu, 2010).  
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The lack of qualified staff capable of managing the Nigeria’s forest and wildlife resources 

remains a concern among policy makers and other stakeholders (WCS, 2010). Meduna et al. 

(2009) reported insufficient staffing, inadequate equipment and lack of attractive emolument 

as some of the major setbacks limiting successful management of National Parks in Nigeria.  

Socio-cultural factors have continued to negatively affect effective implementation of 

conservation policies in the country. In most of the communities in northern and southern parts 

of Nigeria, land is treated as a sacred property often preserved and passed from one generation 

to another. This has led to resistance of most government attempts to use what is regarded as 

individual or communal property for conservation (Usman and Adefalu, 2010). Currently, there 

are still settlements within many national parks. For example, there are about 600 villages 

inside the Cross River and Gashaka Gumti National parks (USAID, 2008). The high prevalence 

of poverty in rural areas and particularly forest dependent communities has led to overreliance 

and overexploitation of forest resources thereby leading to deforestation and forest degradation 

(Usman and Adefalu, 2010).  

2.4 APLLICATION OF REMOTE SENSING AND GEOGRAPHIC INFORMATION 

SYSTEM IN LAND-USE AND LAND COVER CHANGE ANALYSIS 

Historically, interactions humans with their surrounding environments have either led to land 

conversion or modification in order to meet the basic social, economic and cultural needs. 

However, the current rate of land-use and land cover change (LULCC) is a threats to 

biodiversity, as well as the very survival of mankind. Clearance of global forest stock in the 

last few decades has led to unprecedented changes in environmental processes at local, regional 

and global scales (Chan and Sasaki, 2014). Today, LULCC is believed to be the key driver of 

the increasing climate variability, water, air and soil pollutions as well as biodiversity loss 

(Mayes et al., 2015). In Kenya for example, increase in human population coupled with 
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shortage of arable land has led to the expansion of cropland at the expense of forestlands, 

rangelands and wetlands of national and international importance (Wasonga, 2009). These 

actions have far reaching implications on the integrity of natural resources and ecosystems in 

the country. Thus periodic assessment of physical and bio-physical changes of the earth planet 

has become a major priority among researchers and policy makers around the world (Erle and 

Pontius, 2007; Chan and Sasaki, 2014). As indicated by Wasonga (2009) and Mbau (2013) 

determining the trend of land cover changes in space and time is necessary for proper land-use 

management and decision making processes.  

The advent of remote sensing (RS) and geographic information system (GIS) has made it 

possible to study the changes in land-use and land cover changes within a short time, at low 

cost and with high degree of accuracy compared to other methods such as aerial photography. 

The two techniques have provided policy makers and researchers with a powerful tool for 

ecosystem validation and assessment necessary for planning and decision making over the last 

few decades (Wasonga, 2009). Remote sensing also called observation method is a technique 

used to extract data about an object or area at the earth’s surface without necessarily being in 

direct contact with the object or area. Remotely sensed imageries are usually acquired using air 

borne space satellites. On the other hand, GIS is an organized collection of computer hardware, 

software, geo-positioning system and personnel designed to efficiently capture, store, update 

and analyze all forms of geographically referenced information (Mbau, 2013).  

The launch of the first Landsat satellite (ERTS-1) in 1972 marked an era of monitoring earth’s 

surface by space-borne satellite. Over the following decades, the medium spatial resolution, 

global coverage, and potential for time-serial analysis of the Landsat data record have enabled 

assessments of forest change from local to national scales (Tong et al., 2017).  
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2.5 TOTAL ECONOMIC VALUE (TEV) OF FOREST ECOSYSTEMS 

The concept of total economic value (TEV) was coined and developed a few decades ago 

(Pearce and Turner, 1990; Shanley et al., 2015), and has now become one of the most widely 

used frameworks for assessing and classifying the economic benefits of a given ecosystem. 

The TEV of a forest ecosystem comprises of use value and non-use value or passive-use value, 

which people derive from it (Wattage and Mardle, 2008). A “use value” is value arising from 

actual use made of a given resource. Use value of an ecosystem is divided into direct use values 

(DUV), which refer to actual resource derived from ecosystem such as fish, game meat, water 

extraction and plant materials, while the indirect use value (IUV) refers to the ecological 

functions that the forest resources provide such as erosion and flood control. Option value (OV) 

is associated with the benefits received by retaining the option of using a resource in the future 

by protecting or preserving it today. 

Non-use values (NUV) are divided into bequest value (BV) and an existence or ‘passive use 

value (XV). Bequest value measures the benefits accruing to any individual from the 

knowledge that others may benefit from a resource in the future. Existence value is the benefit, 

often reflected as a sense of wellbeing, of simply knowing resources exists, even if it is never 

utilized or experienced; it is the benefit simply derived from the knowledge of a resource’s 

existence (Polasky et al., 2008; Radeloff et al., 2012). An individual’s concern to protect, say, 

the rare species although he or she has never seen one and is never likely to, could be an 

example of existence value. Therefore, total economic value (TEV) of a given forest ecosystem 

is the sum of use value and non-use value.  TEV is mathematically expressed as follows: 

𝑇𝐸𝑉 = 𝑈𝑉 + 𝑁𝑈𝑉 = (𝐷𝑈𝑉 + 𝑂𝑉) + (𝑋𝑉 + 𝐵𝑉) … … … … … … … … … … … … (1) 

The current trends show that forest ecosystems are being degraded and lost because of rapid 

population change and economic incentives that make forest conversion appear more profitable 
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than forest conservation (Pearce, 2001). Therefore, determining economic values of the 

tangible and non-tangible forest products has the potential of changing the way we look at 

forests ecosystems and can make the pendulum swing back in favour of forest conservation 

and sustainable use (Pearce, 2001). As indicated by Adger et al. (1995), most of the 

environmental and economic benefits associated with forest ecosystems accrue as externalities, 

usually at a little or no cost to beneficiaries. The authors indicate that in most of the times only 

the national governments bear the costs necessary for sustainable forest management. 

Additionally, in many developing countries, Forest Departments usually capture only a small 

proportion of the values that accrue from forest ecosystems as cash benefits, which are often 

insufficient to cover the costs of sustainable forest management (Emerton, 1997; Huxham et 

al., 2015). 

Improved capacity to value environmental benefits has the potential to change the way in which 

people make trade-offs between different alternative land-uses to forest conservation (Lette 

and de Boo, 2002). Whereas most resource users still find it more profitable to exhaust forest 

resources than to manage them sustainably despite the wider economic or global costs of doing 

so (Nasi and Frost, 2009). This is often as a result individual attempt to maximize their own 

gain at the expense of others thereby leading to a scenario known as tragedy of the common. 

Recent evidence indicates that the returns from sustainable forest resource utilization and 

management is higher than the profits that can accrued from forest clearance for agriculture or 

construction purposes. For instance, Peters et al. (1989) and Ciccarese et al. (2012) indicate 

that the value for sustainable extraction of NTFPs in Peruvian Amazon is by far higher than 

the returns from either clear-cutting down of trees for timber, economic tree plantations or 

cattle ranching. Similar conclusions were made by Loaiza et al. (2015) while assessing the 

value of NTFPs in the Upper Napo area of Ecuador's Amazon region, that sustainable 

extraction of NTFPs can yield an average of $2850 compared to crop cultivation ($500), timber 
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($200) and cattle ranching ($172). In spite of these promising evidence that sustainable 

utilization of NFTP is more beneficial than other forms of forest utilization, there is no clear 

evidence that the available information is used in influencing decision-making among policy 

makers, particularly in the developing countries.  

Forest conservation policies continue to be formulated with little regard to environmental, 

social, economic and cultural values surrounding forest-human interactions. Such underlying 

problems and policy gaps are pervasive and complex (Shackleton et al., 2011). In the 

Amazonian forest for example, official development strategy and economic policies are 

directed exclusively at the expansion of corporate forestry, livestock production, crop 

cultivation and mineral resource exploration which account for 35% of the total altered 

forestlands (Barbier, 2007). 

2.6 NON-TIMBER FOREST PRODUCTS AND THEIR CONTRIBUTION TO RURAL         

LIVELIHOODS IN NIGERIA 

Extraction of Non-timber forest products (NTFPs) has been an integral part of the livelihoods 

of rural communities living in and around the tropical forest and Savannah woodlands of 

Nigeria from time immemorial (Boffa, 2000). They are key to sustaining household subsistence 

needs in terms of food provision, household healthcare, domestic energy needs, and building 

materials, in addition to a myriad of social and cultural uses (Lykke et al., 2004; Schumann et 

al., 2011). 

Employment and income generation from non-farm activities through NTFPs enterprises are 

found nearly in all developing countries including. They are often one of the few income 

opportunities, contributing about 6% to 95% of the total households’ annual income among the 

forest dependent communities in Central and West Africa (Shackleton et al., 2007). These 

activities provide safety net when other sources of livelihoods fail to provide cash and food 
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security for rural communities (Sunderlin et al., 2005; Shackleton et al., 2007).  The NTFPs 

business enterprises provide an equivalent of 17 million job opportunities in the formal sector, 

as well as provision of 13-35% of all rural non-farm employment (Duong, 2008). They also 

contribute to poverty eradication and household food security through direct consumption and 

sales in the local markets (Chikamai and Kagombe, 2002). The economic contribution of 

NTFPs to individual households may appear insignificant but collectively they contribute 

significantly to the rural economies, and national economies through provision of foreign 

exchange. 

Non-timber forest products make substantial contributions to household food security through 

provision of variety of foodstuff such as leafy vegetables, wild root tubers, fruit nuts, and game 

meat, which supplies essential nutrients especially during the dry seasons and hard times when 

other food sources are unavailable. According to Hoskins (1990) and Ejidike and Ajayi (2013), 

80% of animal protein consumed by rural dwellers living adjacent to forests in Nigeria come 

from bush meat. In the northern Nigeria for instance, insects such as grasshoppers and crickets 

from forest are consumed in various forms and contribute immensely to food security.  

Over 80% of the rural inhabitants of Nigeria rely on medicinal plants for household health 

(Ransome-Kuti, 1991; Borokini and Lawal, 2014). Evidence from available data indicate that 

the number of people depending on medicinal plants is increasing by day. This has been 

attributed to deplorable situation of the public healthcare centres and high costs of treatment in 

private health centres in the country, which makes conventional healthcare treatment 

inaccessible to poor people (Jimoh and Haruna, 2007; Amusa et al., 2017).  

2.7 DEFINITION AND CLASSIFICATION OF NON-TIMBER FOREST PRODUCTS 

The term non-timber forest products has been difficult to explain amongst forest scientists, 

policy makers and other stakeholders because of the imprecise bounds between timber and 
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non-timber products (Ahenkan and Boon, 2011). This difficulty in defining NTFPs has created 

a lot of debate among scholars and policy makers concerning its actual meaning (Shiva and 

Verma 2002; Belcher and Vantomme, 2003). Currently, there are many terminologies such as 

‘‘non-wood forest products, minor forest products”, “forest biological resources”, special 

forest products”, “non-wood forest benefits” “non-wood goods and services”, “forest garden 

products”, among others, which have been used interchangeably to refer to non-timber forest 

products (FAO, 2006).  

Attempts by FAO (1995) to harmonize definitions of NTFPs by bringing various stakeholders 

to agree on a universal term met little success (Bih, 2008). One of the difficulty encountered in 

having a universal definition of NTFPs was how to differentiate between NTFP extracted from 

natural ecosystems and those from man-made systems. In addition, the varied views from many 

scholars from different disciplines such as forestry, ecology and biology dealing with these 

products has complicated the situation (Bih 2008; Ahenkan and Boon 2010).  

The absence of a universal definition for NTFP has limited duplication of research and 

investments associated with NTFPs (Belcher and Vantomme, 2003). This has rendered 

comparisons of costs and benefits accruing from NTFPs in different parts of the world almost 

impossible because of either exclusion or inclusion of a variety of products. It has further 

restricted a full and acceptable taxonomic system of NTFPs, which is only possible upon agreed 

terminology arising from a consensus (Kusters et al., 2006). As indicated by Ahenkan and 

Boon (2010), discussions on NTFPs has been undermined by inconsistent definitions, thus 

discouraging formulation and implementation of appropriate policies aimed at enhancing 

sustainable utilization of NTFPs in different parts of the world.  
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Some of the definitions of NTFs given by various scholars include:  

i. The term “Non Timber Forest Products” (NTFPs) comprises all biological resources 

other than timber, which are extracted from forest for human use (De Beer and 

McDermott, 1989). 

ii. Non wood forest products (NWFP) refer to as ‘goods of biological origin apart from 

round wood harvested from forests, or wooded lands and trees outside forests’ (FAO, 

1999).  

iii. All resources found on forest land with exception of timber, fuelwood, or medicinal 

plants harvested as whole plants’ (Wong, 2000). 

It is important to note that despite these efforts by scholars, there is no universally accepted 

classification scheme for NTFPs at global level (Shiva and Verma 2002). However, several 

authors (FAO 1995; Shiva and Verma 2002; Ahenkan and Boon 2011) have put forward two 

broad groups of NTFPs based on their origin namely: NTFPs of animal origin (game and other 

fauna products), and those of plant origin (leaf, fruit, stem, roots, resins). This classification 

serves as the background upon which many other classifications have been built. In the current 

study, a definition that covers a wide range of NTFPs of both animal and plant origin based on 

the classification by FAO (1995) and Shiva and Verma (2002) was adopted (Table 2.1). 

 



21 
 

Table 2. 1: Classification of non-timber forest products 

Category Plants and plant products 

 

Category Animals and animal products 

 

Food Vegetables and beverages 

from fruits, nuts, seeds, 

roots. 

Living animals Mainly vertebrates such as 

mammals, birds, reptiles, among 

others. 

Fodder Animal and bee fodder 

provided by leaves fruits, 

among others 

Honey and 

beeswax 

Products provided by bees. 

Utensils, 

handcraft 

Heterogeneous group of 

products including rattan, 

wrapping leaves, fibres 

such as silk, cotton floss, 

Screw pine, among others.  

Bushmeat Meat provided by vertebrates, 

mainly mammals. 

Perfumes and 

cosmetics 

Aromatic plants providing 

essential (volatile) oils and 

other products used for 

cosmetic purposes. 

Other edible 

animal products 

Mainly edible in vertebrates such 

as insects such as caterpillars, 

grasshoppers, crickets), crabs 

and other “secondary” products 

of animals such as eggs, nests etc 

Dyes and 

tannin 

Plant material, mainly bark 

and leaves that provide 

tannins and other plant 

parts (especially leaves 

and fruits) used as 

colorants. 

Hides and skins Hide and skin of animals used for 

various purposes. 

Medicine Medicinal plants from 

parts  such as  leaves, bark, 

roots used in traditional 

medicines and (or) by 

pharmaceutical industries 

Medicine Entire animals or parts of 

animals such  as various organs 

such as caterpillars, crab legs, 

snake oil, among others used for 

medicinal  purposes.  

Construction 

materials 

Thatch, bamboo, fibres. 
  

Ornamentals Entire plants such orchids, 

ferns, philodendron, and 

parts of the plants such 

pots made from roots) used 

for ornamental purposes. 

Colorants Entire animals or parts of 

animals such  as various organs 

used as colorants 

Exudates Substances such as gums 

(water soluble), resins 

(water insoluble) and latex 

(milky or clear juice), 

released from plants 

through exudation. 

Other non-edible 

animal products 

Bones, horns, hooves, for 

carving tools and beadwork. 

Source: Adapted from FAO, 1995; Shiva and Verma, 2002 and Ahenkan and Boon, 2011 
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2.8 FOREST POLICY AND INSTITUTIONAL FRAMEWORK IN NIGERIA 

The institutions responsible for forest and biodiversity management at both the federal and 

state levels in Nigeria are coordinated via the National Council on Environment, which is made 

up of the Federal Ministry of Environment and State Commissions of Environment. There is 

however no single government agency, assigned to coordinate biodiversity conservation in the 

country, making indiscriminate resources exploitation to occur virtually in all parts of the 

country.  

Currently, forest conservation and management policies are taking a new dimension world over 

with most of the countries adopting complete or partial devolution systems of management. 

However, despite this spring of change in the world forest subsector, forest policy (Land use 

Act 1978) and its administrative machinery in Nigeria tend to focus on the government as the 

sole management agent and therefore main stakeholder. This is because the framework does 

not encourage communities’ participation in forest management, even though it states the need 

for the private sector participation as part of the strategies to achieve the objective of 

government policy on utilization of forest product. For example, the compulsion of individuals, 

groups, organizations and communities to obtain permission from government forestry offices 

before harvesting any tree, including those raised by individuals on their own land, suggests 

that all forest resources belong exclusively to the government. This policy negatively affects 

the level of investment among individuals and private organizations and therefore need to be 

reviewed if the twin goal of sustainable natural resource management and livelihoods security 

is to be achieved (Ojo and Akande, 2003). Moreover, the devotion of the protected areas to 

more or less strict nature reserve is counterproductive and is denying local communities and 

indigenous people access to non-timber forest products, which are key to their livelihoods.  
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The success of forest resources conservation in Nigeria requires the full integration of social 

and economic goals into conservation planning process in order to ensure that forest 

stakeholders’ expectations are met. Sustainable forest resources conservation under the existing 

states’ natural resource laws and regulations are not in tandem with current realities, as well as, 

the property rights that are not well defined and properly enforced.  

2.9 GOVERNANCE OF FOREST SECTOR AND UNDERLINING CHALLENGES 

Forest sector governance refers to the ways in which public or private institutions (both formal 

and informal) exercise authority in the management of the forest ecosystem in order to sustain 

and improve the welfare and quality of life for those whose livelihoods depend on the sector 

without compromising its ecological integrity (World Bank, 2007). Effective and efficient 

forest governance is exemplified by predictable, open, and sound policy decisions based on 

transparent processes and strong participation of civil society organizations in decisions 

making process (World Bank, 2006).  

The rationale for the good forest sector governance is to address the inherent problems of illegal 

logging, corruption, and other forest sector crimes, such as arson, poaching, land 

encroachment, trade in endangered flora and fauna, and evasion of legal taxes and royalties. 

For example, according to World Bank (2004) illegal logging in public lands in developing 

countries causes an estimated loss of revenue of about USD10 billion annually, almost six 

times the total amount allocated for sustainable forests management by local and international 

donors. In addition, about USD5 billion worth of revenue due for national governments is lost 

annually because of the tax waiver and uncollected royalties from public forest, as a result of 

corruption. Good forest sector governance is necessary for biodiversity conservation in the 

reserve and beyond, and also for improved livelihoods by regulating the behaviour of 

individuals within a given community (Ostrom, 1990). The overall aim of an effective forest 
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sector governance is to regulate the interaction between humans and forest ecosystems 

(Campese et al., 2009).   

The main challenges in  governance of forest as indicated by World Bank (2009) include among 

others, broad nature of the resources governance system, comprising multiple actors and 

factors, with complex interrelations; poor utilization of the available information in forest 

sector decision making process by policy makers; poor institutional and administrative 

framework; inability to merge the academic efforts with the field experiences, to accelerate 

learning and development of practical approaches; and finally the fact that governance reforms 

normally create losers and gainers. The losers will be inclined to block reform efforts, whereas 

the gainers would be supportive of the introduced reform. These challenges persist due to lack 

of in-depth understanding of the complex nature of social, economic, cultural and ecological 

interrelations between communities’ livelihoods and natural resources.  

2.10 RESEARCH GAPS 

The focus on non-timber forest products in natural resource conservation among scholars and 

conservationists gained momentum around early 1980s.  Although many studies (Babalola, 

2007; Jimoh and Haruna 2007; Amadi et al., 2016; Amusa, 2017) have been conducted on 

NTFPs in Nigeria with plethora of empirical evidence on resource degradation and 

conservation strategies, none has been done in Falgore game reserve. This therefore leaves 

gaps both in knowledge and practice that need to be bridged. These include among others, lack 

of information on performance of governance (act of governing, power, relationship, 

accountability and decision making and how local people are involved in natural resource 

conservation) on FGR; lack of empirical studies on the economic contribution of NTFPs to 

households living adjacent to FGR and; mechanisms to ensure benefits from forest resource 
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conservation accrue to all relevant stakeholders equitably, as well as understanding the factors 

influencing local people willingness to pay for NTFPs conservation is lacking. 

2.11 CONCEPTUAL FRAMEWORK FOR THE STUDY 

The conceptual framework as depicted in Figure 2.1 presents the nexus between NTFPs, 

biodiversity protection and livelihoods improvement as a function of households’ 

characteristics; attributes of the natural resources; rules-in-use; and actors involved, which 

together determine sustainable management and utilization of NTFPs.  

The framework reflects the main hypothesis that the efficiency and effectiveness of forest 

management approach depend on the costs involved and perceived benefits accruing to 

stakeholders. It is believed that local people are likely to support a particular forest management 

approach if they expect to maximize their utility as indicated by Hooker et al. (2011), the costs 

of protection of a given natural resource in terms of access and use are mainly incurred by rural 

populations. These costs and benefits are however unequally distributed between and among 

stakeholders at local, national and international levels. 

Figure 2.1 show that resource users’ attitudes, behaviour and actions towards NTFPs are 

determined by a number of social, economic and cultural factors. For example, increase in 

human population may negatively impact on the quantity and quality of NTFPs. This is because 

exponential growth of human population can lead to high demand for NTFPs thereby leading 

to overexploitation and forest degradation. This may further interrupt the provisioning of 

ecosystem services from forestlands (Díaz et al., 2015). The growing level of poverty in rural 

communities is significantly contributing to local people overreliance on natural resources 

around them (Shackleton et al., 2007). Hence, this study hypothesized that poverty may lead 

individual households to make economic choices that are ecologically destructive. For 

example, illegal fuelwood collection and charcoal burning may have far reaching negative 
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consequences on NTFPs conservation, while providing short term economic benefit to resource 

users. 

Source: Adapted from Kideghesho et al. (2006) 

Figure 2. 1: A conceptual framework showing the relationship between actors and 

conservation of non-timber forest products. 

Infrastructural development such as construction of roads around the protected areas may 

expose the forest resources to illegal exploitation, as this opens up market opportunities for 
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local resource exploiters (Meduna et al., 2009). Community’s perceptions on resources 

governance, power sharing and responsibility also influence their behaviours’ towards other 

stakeholders and natural resources use. People perceive and interpret issues differently, and 

these differences stem out from inherent differences in societal norms and values, which may 

lead to decisions and actions that may undermine the interests and needs of other actors over 

resources.  

The way and manner people interact with their immediate environment is usually determined 

by internal or external influence.  The use of forest resource, for example, in most rural Africa 

is often regulated by external power outside the local settings, this usually result in conflicts 

between external actors (Forest Department) and local resource users. For example, use of fine 

and fence, force, legal or economic power to deny local people access to forest and other 

resources can lead to resource conflicts among stakeholders. Power imbalance leads to unequal 

distribution of benefits and costs of conservation and, therefore, resulting in conflicts 

(Kideghesho et al., 2006).  Resource-use conflicts can also emerge when action by some actors 

force others to change nature and pattern of resource exploitation or when an actor decides to 

resort to strategic behaviour aimed at gaining unfair advantage over others. Peoples’ behaviour 

and level of resource exploitation may change as a result of access to better technology, market 

outlets and resource use policies. For instance, access to technology and market outlet may 

encourage overexploitation of forest resources thereby leading to resource degradation 

(Kideghesho et al., 2006). However, poor formulation and implementation of forest policies 

may encourage overexploitation and resource degradation (Leisher et al., 2010; Stainback et 

al., 2012). For example, some policies may favour the economically profitable resources such 

as timber and neglect other minor resource such as NTFPs whose expectation may be 

ecologically destructive and, therefore undermining long term conservation goals. 
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CHAPTER THREE 

METHODOLOGY 

3.1 STUDY AREA  

3.1.1 Location and geo-physical characteristics 

The study was conducted in Falgore Game Reserve (FGR) Kano, Nigeria. The FGR formerly 

known as Kogin Kano Game Reserve is located between longitudes 80 30’ and 80 50’ East and 

latitudes 100 46’ and 110 20’ North, and 150 km south of Kano city (Figure 3.1). The reserve 

has an estimated area of 92,000 ha, and borders Tiga artificial Lake to the north, and Lame 

Burra Game Reserve in Bauchi State to the southeast (BirdLife International, 2007). 

Specifically, this study covered three Local Government Areas (Doguwa, Sumaila and Tudun 

Wada), which border FGR. The FGR and the surrounding communities falls within northern 

guinea savannah agro-ecological zone of Kano State, which is best suited for arable crops and 

livestock production.  

3.1.2 Climate 

The area receives mono-modal rainfall which falls from May to mid-October with the peak in 

August, while the dry season starts from October to May. The annual mean rainfall is between 

800 mm and 900 mm with up to ± 30% mean annual variations (KNARDA, 2006).  The area 

is characterized by three relief types namely, the south and south-eastern highlands, middle and 

western high plains and north-eastern low Chad plains. The highlands which form a small 

portion of the area are situated around the southern and south-eastern parts of the reserve 

joining the foot slopes of Jos Plateau, which rise up to 1100m above sea level. The elevation 

of their bases ranges between 700m and 800m (Badamasi et al., 2010). With the highest peak 

being about 1230 m above sea level.  
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Figure 3. 1: Falgore Game Reserve and Neighbouring Local Government Areas 
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Temperature of the study area is fairly stable in comparison to rainfall pattern and distribution. 

However, the temperature varies and follow the rainfall and relief of the area with colder 

months starting from late October to March. The mean annual temperature of FGR is about 

260C (Olofin, 2000). 

3.1.3 Vegetation 

The FGR is a gallery forest with a high density of tree species and high floristic diversity found 

within the open northern guinea savannah woodland vegetation type, and the Sudan Savannah 

in the northern tip (BirdLife International, 2007). The vegetation of the study area is dominated 

by trees such as Isoberlinia, Khaya senegalensis, Vitex doniana, Anogeissus leiocarpus, 

Tamarindus indica, Detarium microcarpum, Afzelia africana, Anogeissus leiocarpa, 

Diospyros ebenum, Syzygium cordatum and Pterocarpus erinaceus (Badamasi et al. 2010; 

BirdLife International, 2007). African fan palm (Borassus aethiopum) and Mango (Mangifera 

indica) dominates the river Kano bank, which bisects the reserve into two forming part of the 

dense woodland found in the study area. In addition, the reserve support different wild animal 

species that include roan antelope, side stripped jackal, duikers, baboons, civet cat and hyenas. 

Reptiles include frogs, snakes, monitor lizard, tortoises, and turtles. Birds such as heron, 

hammer kob, ground horn bill, pigeons, abessynian rollers also exist in the forest. The presence 

of perennial grasses and shrubs throughout the year provides feed for livestock production 

hence the reason for the dominance of pastoralists and agro-pastoralists in the areas that 

surround the reserve.  

3. 1.4 Livelihood activities 

Crop production, livestock rearing and extraction of forest resources are the major livelihoods 

activities in the study area. The main food crops grown are maize, rice and sorghum, while 

forest resources such as fuelwood, fruit nuts, honey, gum arabic, fodder and medicinal herbs 



31 
 

provide the locals with food and income through sale of various forest products. The common 

livestock kept by the inhabitants are cattle, shoats, and poultry. Over 75% of the population in 

the area are farmers with an average land size of 1ha per household. Poverty is a common 

phenomenon in the study area with about 80% of the population living below the poverty line 

(KNARDA, 2006).  

3.1.5 Human Population  

Kano State is the most populous state in Nigeria with a population of 9,383,682 people. The 

annual population growth rate of the state is 3% and therefore the population is projected to 

reach 12,198,786 by 2016 (FRN, 2010). The high population density (470/km2) put the natural 

resources in the area under immense pressure arising from competition over limited resources 

and shifting land uses. The main inhabitants of Kano State are the Hausa and Fulani ethnic 

groups. The Fulani community is predominantly found in the areas around FGR especially in 

the southern and eastern parts of the reserve and their main source of livelihood is livestock 

keeping. The Hausa who are mostly farmers and fishermen inhabit the central and northern 

parts of the forest, extending to around Lake Tiga.  

3.2 STUDY DESIGN  

3. 2. 1 Sampling procedure 

Multistage sampling technique was used in this study. In the first stage, three Local 

Government Areas (LGAs) around Falgore game reserve namely; Doguwa, Sumaila, and 

TudunWada were purposively selected because of the existence of a large portion of the 

reserve, and high number of forest-dependent communities within their territories. At the 

second stage, three villages, which are directly adjacent to FGR were purposively chosen from 

Tudun Wada and Sumaila, and four from Doguwa. More (four) villages were selected in 

Doguwa because of high population density and more communities neighbouring the reserve 
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as compared to the other two LGAs. Generally, these villages were selected due to their high 

dependence on non-timber forest resources from the reserve. They were also considered to 

have more stake in terms of access to and resource user rights over the available resources in 

the reserve. In total, 10 villages namely; Falgore, Yantabarmi, Dogon Kawo, Sabuwar Kaura 

from Doguwa, Ziria, Gomo, Diwa from Sumaila, Makwasa, Farurunruwa, and Nufawa from 

Tudun Wada were selected for the study (Table 3.1).   

A formula by Taro Yamana (1967) was used to compute the appropriate sample size for the 

study, taking into consideration the population size of the household heads of the selected 

communities. The adoption of this formula was informed by the desire to draw a representative 

sample from the target population and also to minimize sampling error and bias. 

The formula is express as: 

n =  
𝑁

1+(𝑒2)𝑁
 ………………………….. (1) 

Where:  

n = is the sample size  

N = is the definite population of the communities 

 e = is the significance level (0.05) 

Using the above formula (equation 1), the sample size was computed to be 391 out of 18,133 

households in the study area. The sample size was approximated to 400 respondents as 

indicated in Table 3.1 to take care of missing and improperly filled copies of questionnaire  

𝑛 =
18133

1 + (0.052)18133
= 391 
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Table 3. 1: Sampling frame and sample size 

S/No. Local 

Government 

Areas 

Forest-Adjacent 

communities 

Sampling frame  

(Population of 

Household heads) 

Sample size 

1 Doguwa Falgore 

Yantabarmi 

Dogon Kawo 

Sabuwar Kaura 

2535 

1250 

1178 

2090 

56 

27 

26 

46 

2 Sumaila Ziria 

Gomo 

Diwa 

1544 

2096 

1780 

34 

46 

39 

3 Tudun Wada Makwasa 

Farurunruwa 

Nata’ala 

1888 

2108 

1664 

42 

47 

38 

Total 3 LGAs 10 18,133 400 

Source: Author’s computation from the lists of household heads provided by the Village heads 

Proportionate sampling technique was used to determine the number of respondents to be 

drawn from each community based on the projected population of the communities. The 400 

respondents who participated in the study were randomly selected from a list of households 

provided by the National Population Commission Kano and verified by the village heads of the 

selected communities. The randomization was achieved using random numbers generated 

using Stata version 13.  

3. 3 DATA COLLECTION 

A combination of methods of data collection was used in this study. The quantitative and 

qualitative data were collected through household interviews, focus group discussions and key 

informant interviews.  The requisite data collected included the socio-economic characteristics 

of households, income generating activities, non-timber forest products collection activities, 

households’ perception and attitude towards protected area forest resource conservation, as 

well as their willingness to pay to conserve and also to collect NTFPs from the reserve. 

Secondary data were obtained from Kano State Ministries of Agriculture and Environment, 

National Centre for Remote Sensing Kano, National population commission (NPC) and United 
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States Geological Survey (USGS). The secondary data included satellite images of FGR for 

the past three decades (1985-2015), household numbers and livestock populations.  

3.3.1 Household interviews 

A structured questionnaire composed of closed and open-ended questions (Appendix 1) was 

used to guide the household interviews, which were administered by the author and trained 

enumerators. A household was specified as a person or group of related or unrelated persons, 

who live together under the same roof or dwelling unit, and share the same domestic goods and 

services and are considered by themselves and others as a single family unit (Agbamu, 2005; 

Eichler and Albanese, 2007). The data collected included information on NTFPs used, 

quantities of NTFPs consumed, sale, sources and person(s) responsible for the NTFPs 

collection among the household members, respondents’ perceptions and attitudes towards 

protected area conservation approach, as well as households’ willingness to pay for NTFPs 

conservation. The interviews were conducted from September to December, 2015. The 

household head was the main target for the interview but in an event where the head was absent, 

the spouse or a representative was interviewed. Prior to the household interviews, the 

questionnaire was pretested and adjusted to ensure it was effective and efficient in capturing 

the required information. Face-to-face interviews were conducted as most of the respondents 

could not read, and therefore were unable to comprehend the questions to provide the answers. 

In addition, face-to-face interviews are known to generate a higher response rate than self-

administered approach (Newman et al., 2002). 

3.3.2 Focus group discussions 

Nine focused group discussions, each comprising 10-12 participants, who had vast knowledge 

on NTFPs utilization, social and cultural norms of the communities were conducted in nine 

forest adjacent communities (Falgore, Yantabarmi, Dogon Kawo, Sabuwar Kaura, Ziria, 
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Gomo, Makwasa, Farurunruwa, and Nufawa) between July and August, 2015.  The selection 

of the participants ensured that people from different age and gender were included. A check 

list (Appendix 2) of questions was used in order to get an in-depth information on common 

NTFPs collected by households, drivers of forest resource degradation, market and prices of 

various NTFPs in the study area. The FGDs were as also used in validation of information 

gathered from individual interviews.  

3.3.3 Key informant interviews 

Twelve key informant interviews involving village leaders, resource users, staff from Ministry 

of Agriculture and Ministry of Environment, Officials of FGR were conducted between July 

and August, 2015. The information collected included State forest policy, NTFPs extracted 

from the forest, and the kind of anthropogenic activities going on in the reserve. Similarly, 

information on opportunities and challenges facing FGR administration were elicited. The 

information collected from key informants was used to supplement the data collected from 

household interviews and FGDs.  

3.3.4 Spatial and temporal forest cover change analysis  

Satellite images of the Falgore game reserve obtained from United States Geological Survey 

(USGS) were used for the analysis of forest cover change in the last three decades. The 

Landsat-5 Thematic Mapper (TM), Enhanced Thematic Mapper plus and the Operational Land 

Imager (OLI) and Thermal Infrared Sensor (TIRS) imageries for 1985, 1998, 2005 and 2015 

were used to classify the vegetation cover types based on the criteria presented in Chapter 4 

(Table 4.2). The images were screened to ensure the selected ones had minimal cloud cover. 

ERDAS imagine and Arc GIS were used to prepare and classify the current forest cover types 

and the changes during 1985-1995, 1996-2005 and 2006-2015 in hectares of various cover 
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types. Maps representing the forest cover classes of the periods under investigation were 

developed. 
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CHAPTER FOUR 

SPATIAL AND TEMPORAL ANALYSIS OF FOREST COVER CHANGE IN 

FALGORE GAME RESERVE IN KANO, NIGERIA 

ABSTRACT 

Multi-temporal land-use and land cover data provides a historical vehicle for determining and 

evaluating long-term trends in bio-physical landscapes. Land-use and land cover assessment 

and mapping is one of the most useful applications of GIS for planning, management and 

development. This study analyses the spatio-temporal pattern of forest cover dynamics for three 

decades in Falgore game reserve in Kano Nigeria. The dynamics of forest cover transition 

during 1985-2015 was analyzed using multi-temporal Landsat imagery. The results show that 

moderate woodland dominated in 1985 (46%) and 2005 (57%), but was replaced by open 

woodland in 2015, which currently accounts for 58% of the total area of FGR. Dense woodland 

occupied the least area of the total forest estate that decreased from 17% in 1985 to 1% in 2015. 

The results further indicate that dense woodland, moderate woodland, and very open woodland 

decreased at an annual average rate of 3%, 1% and 0.4% respectively. Open woodland had 

expanded from 21127 ha in 1985 to 53392 ha in 2015. The main drivers of forest resource 

degradation in the area were found to be excessive fuelwood collection, overgrazing, 

agricultural expansion, and forest fire. These findings suggest that protection strategies 

employed in FGR were not effective as deforestation was evident in the reserve. The 

government of Nigeria and organizations involved in conservation of natural resources should 

therefore prioritize effective and efficient conservation strategies for present and future use of 

forest resources, in addition to promotion of alternative livelihood sources to communities 

proximate to the reserve. This will enhance the socio-economic well-being of the locals and 

sustainable conservation of biological diversity in the area.  

 

 

Keywords: Forest cover, Land use and Land Cover Change; Game reserve; Falgore; 

Degradation  

 

4.1 INTRODUCTION 

The last few decades marked massive changes in land-use and land cover in forest ecosystems 

of Nigeria. These changes have been attributed to increase in human population, agricultural 

expansion and changes in socioeconomic well-being of the people, which have triggered 

unsustainable extraction of natural resources. Increasing human population and global climate 

change have been reported to be among the key factors that have contributed to vegetation 

cover losses and gains in seasonally dry tropical ecosystems globally (Lambin et al., 2003; 

Lepers et al., 2005). Forest ecosystems, including tropical deciduous forests and Savannas, 
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occupy about 14% of earth's terrestrial area (18.6 × 106 km2) and constitute 15% of global 

vegetation carbon stocks  (Melillo et al., 2002; Corbera et al., 2009). Despite their importance 

in providing ecosystem goods and services and sustaining household livelihoods, forest 

ecosystems worldwide are facing degradation. Among the nations with the highest 

deforestation rates, significant proportions of their forest losses have been reported on the 

Savanna woodland forests that are poorly protected (FAO, 2010; Green et al., 2013).  

In Nigeria for example, forests occupy about 10 million hectares representing almost 10 percent 

of the total land area (92 377 km2) (Usman and Adefalu, 2010). The total forest cover in Nigeria 

is made up of about 445 protected areas, distributed over four ecological zones. They include 

fresh water/mangrove; the lowland rainforest; the derived Savanna; and the Sahel/Sudan 

Savanna. Most of these forest reserves have however been degraded (USAID, 2008). This is 

because most of the protected areas lack adequate protection and management, therefore 

making it easy for illegal logging, encroachment by farmers, illegal grazing and excessive 

fuelwood collection, among other activities that degrade the forests. For instance, widespread 

poaching and encroachment by local people has been reported in Kainji Lake National park, 

Yankari Game Reserve and Old Oyo National Park (Oseni, 2007; USAID, 2008; Meduna et 

al., 2009). According to the Wildlife Conservation Society (WCS) (2010), there are over 600 

illegal farms within the Afi Wildlife Sanctuary alone. Poor governance and lack of political 

good will to safeguard these nature reserves have negatively impacted on the once flourishing 

and ecologically diverse forest ecosystems of the State (Meduna et al., 2009). According to 

Akinbami et al. (2003) and MEA (2005), Nigeria is among the countries with the highest rate 

of primary forests loss world over, with an annual average rate of 5.7% compared to the world 

average of 3.3% per annum. For instance, the natural forest cover in the country decreased from 

25,951 square kilometres in 1976 to less than 10,114 square kilometers in 2005, indicating a 

loss of about 53% of the total forestland. Forest ecosystem modifications perpetrate profound 
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negative impacts on sustainable food production, freshwater availability, species diversity and 

richness, climate and human well-being (Potter et al., 2007; Verburg and Overmars, 2009). 

Deforestation in Nigeria’s National Parks and forest reserves is largely attributed to inadequate 

technical staff, lack of equipment, corruption and poor remuneration among other factors 

(Meduna et al., 2009). 

Falgore game reserve which is the main focus of this study is facing both natural and human 

induced degradation (Badamasi et al., 2010) arising from illegal exploitation of resources such 

as felling of trees for fuel, fishing, uncontrolled hunting of game animals and unregulated 

grazing in the forest. The problems of FGR are more profound when considered on the basis 

of its potential ecological and economic services to the nation. The reserve provides a unique 

ecosystem that serves as an important freshwater catchment serving Kano, Jigawa, Bauchi, 

Yobe and Borno States, and Lake Chad, as well as provision of numerous NTFPs to the 

neighbouring communities (Yelwa, 2008).  

Understanding the dynamics of natural resource and the associated drivers is necessary for 

generating valuable information for better decision making in their management (Lu et al., 

2003). Changes in land-use and land-cover have been mainly linked to biodiversity loss, 

climate change, food insecurity, human health, and general environmental degradation (Dunjó 

et al., 2003, Heistermann et al., 2006). As indicated by Wasonga (2009), spatial and temporal 

analyses of changes in social and ecological conditions is key in targeting and prioritizing areas 

for development interventions. In addition, remotely sensed land-use data provides a historical 

vehicle for determining and evaluating long-term trends in bio-physical landscapes. Land-use 

and land cover assessment and mapping is one of the most useful applications of GIS technique 

for planning, management and development (Wasonga, 2009). Yang et al. (2007) reiterates the 

versatility of remotely sensed data in mapping out environmental degradation trends arising 
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from human activities and natural factors. At global scale, many studies have used remote 

sensing and geographic information system techniques to map out environmental changes. For 

instance, Diouf and Lambin (2001); Wasonga (2009); Tsegaye et al. (2010) in drylands; 

Shalaby and Ali (2012) in agricultural areas; Mwita et al. (2013) in wetlands; Liu et al. (2012); 

Mbau (2013), human-wildlife conflict and Laurin et al. (2013) in forestlands.  

This study was conducted to analyze the spatio-temporal dynamics of forest cover change and 

the perceived drivers of forest degradation in Falgore game reserve over a period of three 

decades (1985-2015) using remote sensing techniques.  

4.2 METHODOLOGY 

4.2.1 Data collection 

4.2.1.1 Household interviews, key informant interviews and focus group discussions 

The information regarding the community perceptions on drivers of forest resources 

degradation in Falgore game reserve was collected from 400 sampled households through 

household interviews using a structured questionnaire (See details in Chapter three). In 

addition, twelve key informant and Nine FGDs, each comprising 10-12 participants were 

conducted, one in each of the selected nine villages. The information gathered were related to 

various causes of NTFPs degradation due to human and natural factors, and general drivers of 

land use and land cover change in the study area.  

4.2.2 Satellite data acquisition and image processing 

 

The Landsat-5 Thematic Mapper (TM), Enhanced Thematic Mapper plus and the Operational 

Land Imager (OLI) and Thermal Infrared Sensor (TIRS) imageries for 1985, 1998, 2005 and 

2015 used in this study were retrieved from the United State Geological Survey (USGS) 

database (http://glovis.usgs.gov/index.shtml (Accessed on 22 April 2016)). All the images 

http://glovis.usgs.gov/index.shtml
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selected for the analysis had had 30 meter spatial resolution, were cloud free, and were those 

captured during the dry season to avoid overestimation of vegetation cover types (Table 4.1).  

Table 4. 1: Attributes of the satellite imageries used to estimate vegetation cover  

Attributes     1985  1998                      2005   2015 

Sensor        Landsat 5 TM LIT Landsat 5 TM LIT     Landsat 7 ETM+LIT Landsat 8 

OL1/TIRS 

Path/row       188/52  188/52          188/52   188/52 

Spatial  

resolution      30metre  30m                  30 m   30 m 

Date of 

acquisition     3/3/1985  27/2/1998          2/3/2005   6/3/2015 

Source: Authors’ synthesis from USGS (http://glovis.usgs.gov/index.shtml) 

4.2.3 Forest cover classification  

 

Due to lack of standardized forest cover classification system for remotely sensed data in 

Nigeria, a classification scheme used by Anderson (1976); Wasonga (2009) and Badamasi et 

al. (2010) in their various studies for LULCC analysis was adopted. The vegetation cover was 

classified into four major classes based on tree and canopy density as shown in Table 4.2.  

Table 4. 2: Forest cover classes based on tree and canopy density  

Land cover  category  Description of class type 

Dense woodland Areas dominated by trees (>70%)   

Moderate woodland  Areas with 50-70% tree cover 

Open woodland Areas with moderately scatters trees (>10-49%) 

Very open woodland  Areas with scattered trees (<10%) 

Source: Authors’ own classification adopted from Badamasi et al. (2010) 

4.2.4 Data analysis   

 

The acquired imageries were processed using Arc GIS 10.2 and ERDAS imagine 10 

environments. Image pre-processing including geometric, atmospheric and topographic 

corrections were carried out to ensure spatial and temporal comparability of the datasets 

(Tewolde and Cabral, 2011). The imageries were geo-corrected and geo-referenced in order to 

allow for effective image processing as it is a prerequisite for successful land use/land cover 
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change analysis (Tewolde and Cabral, 2011). The 1998 image was used as the reference image 

for geometrical correction because of its good visual quality. All the bands of the imagery used 

in the study were resampled to a common pixel value in order to minimize the spatial scale 

differences between the bands of both datasets. 

The iterative self-organizing data analysis (ISODATA) algorithm in ERDAS imagine software 

(version 9.2) was used to perform an unsupervised classification of 1985, 1998, 2005 and 2015 

satellite images. The ISODATA clustering method uses the minimum spectral distance formula 

to form clusters (ERDAS Inc., 2014). The unsupervised ISODATA classification in this study 

used 10 classes, confidence threshold of 0.99, and 200 maximum iterations. The 10 classes 

were subsequently classified into four major forest cover classes as shown in Table 4.2.  

4.2.5 Forest cover change analysis  

 

Forest cover change was determined by quantifying the proportion of the area occupied by a 

particular forest cover type relative to the total forest cover. This was followed by the 

determination of relative change of various forest cover types during 1985 – 2015. This was 

achieved following Hansen et al. (2013) land-use and land cover formulae as presented in 

equations 1 – 3:  

∆𝐴 = 𝐴2 − 𝐴1 … … … … … … … … … … … … … … … … … … (1) 

Where:  

ΔA = Change area 

A1 and A2 are the areas of the target vegetation cover type at date 1 and date 2 

𝑃𝐴𝐶 = (
∆𝐴

𝑇𝐴
) × 100 … … … … … … … … … … … … … … … … … . (2) 

Where: PAC = Percentage area change 

TA = Total area. 
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Annual rate of cover change (
ha

year
) =

∆𝐴

𝑁
… … … … … … … … … … . . (3) 

Where N is the number of years under study. 

4.2.6 Change detection matrix  

 

In order to make a detailed analysis of the dynamics of forest cover change, transition matrices 

were developed. Transition matrices are tables with symmetric arrays, composed of the forest 

cover classes from the initial date in one axis and the same classes from the subsequent date in 

the other (date 1 and date 2). Each cell of the main diagonal of the matrix contains the surface 

area (ha) of each class of forest cover type that remained unchanged during the time period 

under consideration, while the remaining cells contain the estimated area of a given forest cover 

class that changed to a different class during the same period (Luenberger, 1979; Pontius et al., 

2008). Therefore, the gross gain for each land use and land cover (LULCC) category is 

computed by subtracting the persistence from the column total, while the gross loss is derived 

by subtracting the persistence from the row total (Pontius and Malizia, 2004). 

4.3 RESULTS AND DISCUSSIONS 

4.3.1 Forest cover classes 

The spatial and temporal patterns of various forest cover types for 1985 to 2015 are presented 

in Figure 4.1 and 4.2, while the quantitative spatial extent for forest cover types are shown in 

Table 4.3. The results reveal that moderate woodland was the dominant forest cover type in 

1985 and 2005, accounting for about 46% and 57% of the total forest area, respectively. Open 

woodland was dominant in 1998 and 2015 covering about 50% and 58% of the reserve, 

respectively. Dense woodland occupied the least area that drastically decreased from 17% in 

1985 to 1% in 2015. A corresponding decrease in area occupied by moderate woodland from 

45% in 1985 to 29% in 2015 is an indication that forest cover has been declining in the reserve. 
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This reduction can be attributed to uncontrolled collection of non-timber forest products 

(NTFPs), climate variability, and natural and human induced forest fires as observed in many 

part of Africa (Kessy et al., 2016; Chan and Sasaki, 2014; Mayes et al., 2015). The results 

further reveal that very open woodland formed 14% of the total forest area of the FGR in 1985, 

but sharply reduced to 8% and 9% in 1998 and 2005. These gains in forest cover were attributed 

to forest succession on bare land as well as natural regeneration of trees on sites where trees 

were cleared for fuelwood and grazing in the reserve.  

Table 4. 3: Forest cover types in Falgore game reserve during 1985 to 2015 

Forest cover type    

Area (ha)* 

 1985 1998 2005 2015 

Dense woodland  15918.5(17) 3127.3(3)       2827(3) 787.41(1) 

Moderate woodland  41941.5(46) 34524.9(38) 53086.1(57) 26375.3(29) 

Open woodland  21127.3(23) 46783.6(51) 28234.6(31) 53392.7(58) 

Very open woodland  13066.1(14) 7617.57(8) 7905.7(9) 11497.9(12) 

Total  92053.4 92053.4 92053.4 92053.4 

Source: Authors’ own computation from satellite imagery analysis  

*Percent forest cover are shown in parentheses 

 

The forest cover maps of 1985, 1998, 2005 and 2015 shown in Figure 4.1 and 4.2 indicate that 

dense woodland was predominantly along river Kano tributaries, while very open woodland 

was mainly found in the northern tip of the reserve where the reserve borders Tiga artificial 

Lake. This could be due to the fact that flooding on the northern part of the reserve as a result 

of overflow from Lake Tiga suppresses density of the trees in the affected area (Badamasi et 

al., 2010). The map of 2005 (Figure 4.2 (a)) reveals more than 50% increase in moderate 

woodland diffusing eastwards and southwards of the reserve. However, in the map of 2015 

(Figure 4.2 (b)) open woodland had diffused southwards with patches found everywhere in the
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     a)                                                                      b) 

Figure 4. 1: Forest cover in the Falgore game reserve during 1985 (a) and 1998 (b) 
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   a)         b)  

Figure 4. 2: Forest cover in the Falgore game reserve during 2005 (a) and 2015 (b) 
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reserve, further implying continuous deforestation in the study area. The decline in dense 

woodland during 2005-2015 is consistent with an increase in very open woodland from about 

9% in 2005 to 12% in 2015. It can also be observed from Figure 4.1 (a and b) that the reserve 

suffered its greatest degradation between 1985 and 1998 especially around the northern and 

eastern part. However, there was a gain in the general tree densities in 2005. Figure 4.1 and 4.2 

shows that the degradation trend continued and spread across the reserve as depicted in wide 

spread of very open woodland. These changes in forest cover types during this period signify 

a high rate of deforestation. This finding supports those of Food and Agriculture Organization 

(FAO, 2001, 2005), that deforestation rate in Nigeria increased from 2.38% per year in the 

1990s to 5.7% in 2005.   

4.3.2 Extent of forest cover change during 1985 to 2015  

 
Table 4.4 shows the annual average rates of change of the forest cover types during the study 

period. The results indicate that dense woodland, moderate woodland, and open woodland 

experienced higher rate of change compared to the very open woodland during the period under 

study. For example, between 1985 and 2015, dense woodland, moderate woodland and very 

open woodland decreased by 15131 ha, 15566 ha and 1568.2 ha, respectively, indicating annual 

average rates of 3%, 1%, and 0.4% respectively. On the other hand, open woodland increased 

by 32265.2 ha at an annual average rates of about 5%. The open woodland changed most during 

the period under study, showing a general increase between 1985 and 2015, notwithstanding 

the declined in 1998. The reasons for the decrease in dense woodland and moderate woodland 

could be partly because these are the areas targeted for commercial timber logging as revealed 

by the key informants and participants of focused group discussions.  
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Table 4. 4: Extent of change of forest cover types in Falgore game reserve during 1986 

to 2015 

 

Forest cover type     Extent of change (ha (%)*   

 1985-1998 1998-2005 2005-2015 1985-2015 
Relative 

change (%) 

Annual rate 

of change 
(%) 

Dense woodland -12791.2(-13.9) -300.3(-0.33) -2039.6(-2.2) -15131.1(-16.4) -95 -3 

Moderate woodland -7416.6(-8.1) 18561.2(20.2) -26710.8(-29) -15566.2(-16.9) -37 -1 

Open woodland 25656.3(27.9) -18549(-20.2) 25158.1(27.3) 32265.4(35.1) 153 5.1 

Very open woodland -5448.5(-5.9) 288.1(0.31) 3592.3(3.9) -1568.2(-1.7) -12 -0.4 

Source: Authors’ own computation from satellite imagery analysis; *Percent forest cover change are shown in parentheses 

 

Generally, the observed increase in the extent of forest cover changes during 1985 to 2005 was 

linked to settlement of the Fulani cattle herders in the reserve. Upon sedentarization, the 

community has been felling trees to construct houses and at times cut the branches and shrubs 

to feed their livestock. In addition, the Fulani over-relies on forest resources to meet their 

economic and food needs, especially at times of scarcity occasioned by droughts. As indicated 

by Yelwa (2008), FGR serves as a safety net to neighbouring communities by offering 

alternative source of income and food for households during the off-farming season.  

4.3.3 Forest cover transition matrix during 1985 to 2015 

 

Transition matrix was used to predict the behaviour and pattern of various forest cover types 

during the period (1985 to 2015) under investigation as indicated in Table 4.5. The figures in 

bold (Table 4.5), shows the area of forest cover type that remained unchanged (persistent) at a 

given period, while the gain column and loss row show the amount of increase and decrease in 

a particular forest cover type respectively. More specifically, the results reveal that out of the  

that out of the 15918.5 ha of dense woodland in 1985, 2095.5 ha remained unchanged, while 

6972 ha, 6444 ha and 407ha, and 407 ha changed to moderate woodland, open woodland and 

very open woodland, respectively. Furthermore, the total dense woodland gain and loss during 

that period were 1031.8 ha and 13823 ha respectively (Table 4.5 (a)). These findings supports 
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those of Onojeghuo and Blackburn (2011) who reported that Niger Delta region of Nigeria had 

suffered its biggest deforestation and forest cover transitions between 1998 and 2015 due to 

uncontrolled fuelwood extraction, timber logging and oil exploration in the region.  

Table 4. 5: Forest cover change dynamics from 1985 to 2015 

1985-1998 (a)           

Cover type          DW          MW         OW        VOW Total 1985                 Loss 

DW 2095.5 6972 6444 407 15918.5 13823 

MW 689.5 19267 20650 1335 41941.5 22674.5 

OW 0 5640 12907 2580.3 21127.3 8220.3 

VOW 342.3 2645.9 6782.6 3295.3 13066.1 9770.8 

Total 1998 3127.3 34524.9 46784 7617.6 92053.4  

Gain 1031.8 15257.9 33877 4322.3   

1998-2005 (b)           

Cover type      DW     MW     OW   VOW    Total 1998 Loss 

DW 801.5 1977.3 154.3 194.2 3127.3 2325.8 

MW 1194.9 24419.7 7225.4 1684.9 34524.9 10105.2 

OW 775.4 24977.1 17483 3548.4 46783.6 29300.9 

VOW 55.2 1712 3372.2 2478.17 7617.57 5139.4 

Total 2005 2827 53086.1 28235 7905.67 92053.4  

Gain 2025.5 28666.4 10752 5427.5   

2005-2015 (c)           

Cover type      DW      MW     OW   VOW    Total 2005 Loss 

DW 126.7 1274.7 1338.2 87.4 2827 2700.3 

MW 592.8 18704.4 31791 1997.7 53086.1 34381.7 

OW 39.6 5371.5 17298 5525.3 28234.6 10936.4 

VOW 28.3 1024.7 2965.1 3887.6 7905.7 4018.1 

Total 2015 787.4 26375.3 53393 11498 92053.4  

Gain 660.7 7670.9 36095 7610.4   

1985-2015 (d)           

Cover type           DW           MW          OW         VOW      Total1985         Loss 

DW 321 6385 8555 658 15919 15598 

MW 331 13867 25297 2447 41942 28075 

OW 110 4758 13294 2965 21127 7833 

VOW 25 1366 6247 5428 13066 7638 

Total 2015 787 26376 53393 11498 92054  

Gain 466 12509 40099 6070     

 Source: Authors’ own computation from satellite imagery analysis, DW – Dense woodland, 

MW – Moderate woodland, OP – Open woodland VOW – Very open woodland 
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Moderate woodland accounted for about 34524.9 ha in 1998, out of which 24419.7 ha remained 

unchanged, while 1194.9 ha, 7225.4 ha and 1684.9 ha had changed to dense woodland, open 

woodland and very open woodland, respectively. In addition, out of the 13066.1 ha of very 

open woodland in 1985, 5428 ha remained unchanged by 2015, while 25 ha, 1366 ha, and 6247 

ha changed to dense woodland, moderate woodland and open woodland respectively. Very 

open woodland markedly shrunk from 13066 ha in 1985 to 11498 ha in 2015. Open woodland 

increased from 21127 ha in 1985 to 53393 ha in 2015 at the expense of dense woodland, 

moderate woodland and very open woodland, which decline by 8555 ha, 25297 ha and 6247 

ha in 2015, respectively.  These changes might be due to natural factors (rainfall) and a number 

of anthropogenic factors such as indiscriminate felling of trees to pave way for agriculture, 

fuelwood, and overgrazing as indicated by the communities during the FGDs.  

The spatial and temporal patterns of the forest cover transitions are shown in Figures 4.3 and 

4.4. It can be observed that between 1985 and 1998, most of the areas under dense woodland 

were found around the banks of river Kano, eastern and southern parts of the forest were 

replaced by very open woodland and moderate woodland. Between 2005 and 2015, the major 

transition was the replacement of moderate woodland by open woodland in central and 

southern parts of the reserve due to indicating excessive harvesting of fuelwood, felling of trees 

for construction, as well as collection of plant based NTFPs by the local communities living 

around the forest. The forest cover maps further indicate that forest resource degradation 

mostly occurred along river Kano, eastern, northern tip, and southern part of the reserve.  

The larger part of the FGR was degraded, implying that deforestation remains a major problem 

in the study area. Forest loss were predominantly in the northern, central and eastern parts of 

the reserve. This was essentially as a result of increased pressure on forest resource by the 

locals in order to meet their livelihoods needs. Between 1985 and 1998, dense woodland 

reduced by about 80% indicating the highest decrease during the period under study. On the 
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other hand, open woodland recorded the highest gain (153%) between 1985 and 2015 at an 

annual average rate of about 5%.  This results shows that the nature of forest cover loss and 

gain in FGR is quite dynamic, hence indicating instability in forest cover types, as well as 

inefficiency in management strategies employed in the reserve.  
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a)                                                                                                              b) 

Figure 4. 3: Forest cover change matrix during 1985 to 1998 (a) and 1998 to 2005 (b) 

 

 

Forest cover change 1985-1998 

 

Forest cover change 1998-2005 
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Figure 4. 4: Forest cover change matrix during 2005 to 2015 (a) and 1985 to 2015 (b) 

 

Forest cover change 2005-2015 

 

Forest cover change 1985-2015 
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4.3.4 Drivers of forest resource degradation as perceived by the communities  

The main drivers of forest resources degradation as perceived by the respondents were forest 

fire, unregulated grazing, expansion of crop cultivation, fuelwood collection, forest fire/illegal 

hunting of game animals and harvesting of medicinal plants (Table 4.6). Most (60%) of the 

households in all the communities indicated that forest fire frequently occurred in the reserve 

especially during dry season. They further opined that forest fire was mainly caused by game 

hunters, illegal honey collectors, and the military men deployed to protect the reserve against 

cattle rustlers and armed robbers along Kano-Jos highway. This is because both honey 

collectors and game animal hunters often set fire in order to subdue their target 

with smoke, which most of the times result in destructive fire incidences in the reserve. The 

perceptions of the households on the effect of fire on forests ecosystem corroborate those of 

Kessy et al. (2016) and Mohammed et al. (2010) who observed that human induced forest fire 

was the major causes of forest degradation in REDD+ project villages in Tanzania and National 

Parks in Nigeria.  

Majority (86%) of the respondents indicated that unregulated grazing in the reserve pose 

serious conservation threats to forest resources in the area. They reported that Fulani herdsmen 

who illegally settled in the reserve often engage in other destructive activities such as crop 

cultivation, honey collection and hunting of wild animals thereby causing deforestation and 

NTFPs degradation. The negative impact of poor grazing management on NTFPs quality and 

quantity in the FGR support the earlier finding of Badamasi et al. (2010) who reported that 

Fulani cattle keepers usually ignite fires in the FGR to clear the vegetation to give way to fresh 

pasture growth. This further suggests the need for quick measures that would address the illegal 

settlement and livestock keeping in the reserve to ensure sustainable conservation of the forest. 

Expansion of crop cultivation especially around the eastern part (Sumaila LGA) of the reserve 

was represented as one of the key drivers (66%) of forest resource degradation in the study 

https://en.wikipedia.org/wiki/Smoke
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area. Nevertheless, a reasonable percentage of households from Sumaila (41%) and 

Tudunwada (39%) opposed such claim.  

Table 4. 6: Community perceptions on anthropogenic causes of forest resources 

degradation  

Drivers 

 

Percentage of 

respondents  df         χ2 

Community Yes No           

Forest fire Doguwa 75(59) 52(41) 2 0.895NS 

 Tudunwada 87(58) 63(42)   

 Sumaila 78(63) 45(37)   

      

Unregulated grazing  Doguwa 113(89) 14(11) 2 2.719NS 

 Tudunwada 131(87) 19(13)   

 Sumaila 101(82) 45(37)   

      

Expansion of crop cultivation Doguwa 100(79) 27(21) 2 13.102*** 

 Tudunwada 92(61) 58(39)   

 Sumaila 73(59) 50(41)   

      

Fuelwood collection Doguwa 116(91) 11(9) 2 1.468NS 

 Tudunwada 134(89) 16(11)   

 Sumaila 115(93) 8(7)   

      
Illegal hunting of game 

animals Doguwa 42(33) 85(67) 2 0.421NS 

 Tudunwada 47(31) 103(69)   

 Sumaila 36(29) 87(71)   

      
Harvesting of medicinal 

plants Doguwa 89(70) 38(30) 2 5.519** 

 Tudunwada 85(57) 65(43)   

  Sumaila 80(65) 43(35)     

Source: Household interviews (N = 400); *** = Significant at 1%, ** = Significant at 5%; NS 

= Non-significant; Figures in parentheses are percentages  

These results agree with those of Arnold and Perez (2001) and FAO (2007) that subsistence 

agriculture expansion accounts for one-third of deforestation in tropical and sub-tropical Africa 

and Asia. Majority (91%) of the interviewed households reported that illegal collection of 

fuelwood for subsistence and income generation, which often involved cutting down of trees 

was the major cause of forest degradation in the FGR. In their study, May-Tobin (2011) and 



56 
 

Ogunsawo and Ajala (2002) reported that fuelwood is the primary source of domestic cooking 

energy for rural and urban households, as well as some industrial users in developing countries 

such as Nigeria. The authors also found that the high cost of alternative cooking energy largely 

contributed to indiscriminate cutting down of trees thereby causing forest degradations.   

Only 31% of the interviewed households considered illegal hunting of game animals as a 

serious threat to conservation. However, it could have far reaching impacts considering that 

most of the illegal hunters also engaged in cutting down of trees to prepare animal traps or built 

temporary settlements in the reserve.  Harvesting of medicinal plants was also perceived by the 

communities as one of the causes of forest resource degradation in FGR. Most of the 

interviewed households from Doguwa (70%) and Sumaila (65%) were of the opinion that 

extraction of medicinal resources is destructive to the forest; while slightly less than half of the 

respondents from Tudun Wada indicated that medicinal plants extraction cause no harm to the 

forest. As indicated by Belcher and Schreckenberg (2007) and Ndoye et al. (2016), 

uncontrolled extraction of trees roots and bark in forestlands often leads to the death of the 

affected trees thereby reducing the resource base, as well as negatively impacting on the 

ecosystem service provisioning. 

4.4 CONCLUSIONS AND RECOMMENDATIONS 

4.4.1 Conclusions 

 It is evident that there has been a significant change in forest resources in FGR between 

1985 and 2015, which is mainly attributed to unsustainable exploitation of NTFPs and 

poor enforcement of conservation policies.  

 The key hotspots of forest resource degradation, which include the northern tip, central 

and eastern parts of FGR coincide with excessive fuelwood collection, timber logging 

and poor grazing management as reported by the communities.  
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 Besides harvesting of medicinal plants, expansion of crop cultivation, illegal hunting 

of game animals and forest fires, the leading drivers of forest resource degradation in 

FGR are fuelwood collection and unregulated grazing. This is because majority of 

forest proximate communities rely on fuelwood for energy and other household heating 

requirements, in addition to illegal settlement of the pastoral households in the reserve, 

which is mainly motivated by availability of pasture for livestock.  

4.4.2 Recommendations 

 Public enlightenment and awareness campaign about the negative consequences of 

forest resource degradation on the environment and livelihoods is indispensable for 

building the right behaviour and attitude change with respect to exploitation of forest 

resources among the communities proximate to FGR.  

 Forest restoration efforts should target the degraded hot spots in the northern tip, central 

and eastern parts of the reserve.  

 The government should establish more cattle routes and grazing reserves, while 

strengthening the existing ones to address the problem of illegal invasion of forest 

reserve especially during the dry spells. 

 The government and other conservation agencies should promote the use of alternative 

cooking energy such as biogas and kerosene, in the study area. This would help reduce 

overreliance on fuelwood by the communities, thereby reducing the rate of 

deforestation in the study area.  
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CHAPTER FIVE 

ECONOMIC VALUATION OF SELECTED NON-TIMBER FOREST PRODUCTS IN 

FALGORE GAME RESERVE IN KANO, NIGERIA 

ABSTRACT 

Forest resources are a major source income for communities living adjacent to Falgore Game 

Reserve (FGR). However, exploitation of non-timber forest products (NTFPs) is not properly 

regulated across savanna agro-ecological zones of the country, thereby threatening the 

livelihoods of those who rely on them, as well as sustainability of the reserve. This study used 

contingent valuation method (CVM) to determine the households’ willingness to pay (WTP) 

for the collection of NTFPs in FGR. Multistage sampling technique was used to select a total 

of 400 respondents for the study. The results revealed that on average the households were 

willing to pay between $3 and $7 per month for collection of various NTFPs. Fuelwood ($7), 

honey ($5) and gum arabic ($4) were the top three most valued products respectively. The 

results of OLS regression indicates that sex, level of education household size, contact with 

extension agents, membership to social group, households’ income, and distance to market and 

FGR significantly influenced the households’ WTP for the NTFPs. These results show that 

there is an opportunity for a win-win situation if collection of NTFPs were to be legalized and 

regulated to avoid overexploitation. Such arrangements would enable communities to benefit 

from forest resources and they in turn, will have the incentive to conserve the forest. The 

government on the other hand would benefit from revenue generated from collection of NTFPs.  

Keywords: Willingness to pay, NTFPs, Game Reserve, Conservation 

5.1 INTRODUCTION 

Non-timber forest products (NTFPs) are products of plant or animal origin that have economic 

or consumption value sufficient to encourage their collection and removal from the forest. They 

can also be referred to as those resources or products that are extracted from forests and utilized 

within the household, marketed, or have social-cultural and religious significance (Falconer 

and Koppell, 1990).  These products support livelihoods of billions of people through provision 

of cheap building materials, income, fuelwood, food, livestock feed and traditional medicines. 

The revenue generated from sales of NTFPs normally increases household dependency on 

NTFPs that are commercially extracted (Te Velde et al., 2006; Shackleton et al., 2011). 

The estimated number of rural household who are depend on NTFPs, for income generation, 

range from 200 million in Asia and the Pacific to 600 million in Africa, approximating to about 
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1 billion worldwide (Sunderlin et al., 2005; Timko et al., 2010). Mongaka et al. (2001) reported 

that in Namibia, non-timber forest products have a value in excess of $180 million a year, more 

than 450 times revenue generated from commercial timber logging. In Tanzania, the forest 

sector employs about 3 percent of paid labor and over 3 million in the informal sector are 

selling NTFPs (Kaale et al., 2000). As indicated by Adepoju and Salau (2007) and Amadi et 

al. (2016) rural communities in Nigeria derive substantial revenue from the collection, 

processing, and marketing of NTFPs, which greatly reduce the level of poverty and food 

insecurity in the country. Similarly, Nweze and Igbokwe (2000) reported that about 36% of 

forest dependent communities in south-eastern Nigeria usually collect NTFPs from forestlands 

around them on daily basis. This contributes not less than 50% of their households’ income 

and has a considerable cushioning effect, especially during periods of hardship.  

There is an increasing interest in research and investment on NTFPs globally, this is due to the 

general consensus that sustainable utilization of these products can lead to a win-win situation 

for poverty reduction and biodiversity conservation (Golam et al., 2008; Fisher et al., 2011; 

Amiri et al., 2015). The rationale is that NTFPs extraction, in contrast to other resource uses 

such as logging, or mining is less destructive and allows for local communities to earn income 

without necessarily destroying the forest ecosystem. This can be questioned, however, since 

the impact of NTFPs extraction varies from one product to another, harvesting technology and 

time of harvest (Gunatilake et al., 2006). In addition, incentives such as high monetary values 

of certain NTFPs may lead to their overexploitation, particularly those that can be sold in the 

international markets. This kind of problem may sometimes result in very high costs in terms 

of damage to forest ecosystems and subsequent erosion of species biodiversity and richness 

(Kengen, 1997).  

It is therefore clear that attaching monetary value to various NTFPs can alter their use pattern 

and generally the level of exploitation. As observed by Pearce (2001), measurement of the 
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economic value of biodiversity is a fundamental step in conserving the resources. This is 

because “the pressure to reduce biodiversity is so high such that the chances that we will 

introduce incentives for the protection of biodiversity without demonstrating its economic 

value are much less than if we do engage in valuation”. Thus, determination of monetary value 

to forest resources, would not only provide policy makers with the benchmark for an alternative 

land use option (Bodin et al., 2006), but also justify investments in conservation efforts. It is 

against this background the current study attempted to know whether the forest dwellers place 

any economic value on NTFPs that they collect and use so as to deliberately target such stocks 

of resources for conservation to ensure their availability for both the present and future 

generations. An answer to this fundamental question will provide an important indication 

whether the involvement of communities that depend on forest resources in the conservation 

of NTFPs would be a good policy as well as reveal its implications for welfare of the 

communities and conservation of NTFPs. This study was conducted in Falgore Game Reserve 

to estimate the monetary value of six major non-timber forest products and determine the 

factors influencing the communities’ willingness to pay for their collection.  

5.2 METHODOLOGY 

5.2.1 Data collection 

 

Primary data were collected using a structured questionnaire administered to the 400 selected 

households, and nine focus group discussions, each comprising10-12 participants guided by a 

checklist of questions (detailed sampling procedure is provided in Chapter 3). The information 

gathered using the questionnaire included socioeconomic characteristics of the respondent’s 

such as sex, age, household size, membership to a social group, contact with an extension agent 

and educational status and primary and secondary occupation, quantity of NTFPs consumed 

and or sold as well as income generated from the sales. In addition, information was collected 

on the willingness to pay (WTP) for collection of NTFPs from FGR. The respondents were 
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asked if they would be willing to pay a specified amount of money to collect NTFPs for 

domestic use in order to regulate illegal collection and overexploitation of non-timber forest 

products in the reserve. Depending on whether the respondent accepted or rejected the initial 

bid presented, the amount was then gradually increased or decreased until his/her maximum 

WTP was elicited. The final price offered was considered as the respondent’s WTP for 

collection of NTFPs. In order to separate the genuine WTP from what is termed as protest bid, 

the respondents were asked to provide reasons for their unwillingness to pay for NTFPs 

collection (zero WTP). The initial bids used in this study were based on the prevailing market 

prices of the products in question, which was further validated by the communities through 

FGDs. This was done in order to minimize the protest bid among interviewed respondents. 

5.2.3 Theoretical framework of contingent valuation method  

 

The contingent valuation method (CVM) is widely used to value goods and services the market 

fails to value (Blumenschein et al., 2001). The CVM is increasingly being used to value private 

market goods and services such as organic food products, NTFPs and indigenous vegetables 

(Chukwuone and Okorji, 2008; Amiri et al., 2015). The CVM is derived from the concept of 

willingness to pay i.e. the amount an individual is willing to pay to maximize his/her utility or 

willing to accept as compensation so as to improve his utility as a result of damage, or absence 

of the public good (Whitehead, 2005). The contingent valuation method, which is usually used 

to estimates the values of non-marketed environmental goods is based on the theory of rational 

choice and utility maximization (Reynisdottir et al., 2008). However, revealed preference method, 

which is widely seen by many as better option for environmental services that are traded in the market 

are based on the observation of individual choices in existing markets that are related to the 

environmental service in question; meaning that economic agents “reveal” their preferences 

through their choices (Pascual et al., 2010). Market failure and distortion of commodity price 

information gives CVM more application flexibility than revealed preference techniques 
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(Ellingson and Seidl, 2007). Although CVM may not be a perfect tool for generating revealed 

preferences information because it does not give all the necessary answers for ecosystem 

monitoring, it provides researchers with a hypothetical market for a public good in the absence 

of a real market. Nevertheless, the contingent valuation approach has clear advantages over 

revealed preference methods in which actual behaviour is used to develop estimates of value. 

It allows researchers and policy makers to carry out ex-ante policy analysis and also considered 

to be more flexible than the revealed preference methods (Whitehead, 2005; Pettorelli et al., 

2012).  

This study analysed the economic value of selected NTFPs from FGR to quantify the 

relationship between the household attributes and the probability of their WTP for an initial 

offered bid values. In CVM, the respondents’ preferences are modelled in a simple utility 

framework following Hanemann (1984).  

For example, if a respondent is presented with the possibility of obtaining a change in an 

environmental public good q from q0 to q1, the utility or satisfaction of a given respondent is 

therefore given by equation (1): 

𝑈𝑖 =  𝑈𝑖 (𝑞0, 𝑦, 𝑧, 𝜀) … … … … … … … … … … … … … … … . (1) 

Where Ui is the utility of the respondents i; y is the income; z is a vector of market goods, 

prices and characteristics of the individual; and ε is the stochastic error term that is 

unobservable.   

Let us assume that there are two states of the world corresponding to different levels of NTFPs 

quality improvement: Given q0 is the quality of NTFPs before the new conservation policy and 

q1 is the quality after the implementation of the new conservation policy; if the respondent view 

the new policy as an improvement that would increase his utility then the probability that a 

respondent will decide to pay for NTFPs collection is the probability that the conditional 
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indirect utility function for the proposed conservation policy change is higher than the 

conditional indirect utility function for the status quo as presented by equation (2): 

𝑈𝑖
1 (𝑞1, 𝑦, 𝑧, 𝜀1) ≥ 𝑈𝑖

0(𝑞0, 𝑦, 𝑧, 𝜀0) … … … … … … … … … … … … … … . (2) 

Where q0 is the quality of NTFPs before the change in conservation policy, while q1 is the 

quality of NTFPs after the change in conservation policy.  

The utility function of the ith respondent which is assumed to be a function of observable 

household characteristics; resource endowment and environmental goods quality, Xti, and the 

error term εti can be expressed as: 

𝑈𝑖
𝑡 = 𝑓(𝑋𝑡𝑖) + 𝜀𝑡𝑖, 𝑡 = 0,1𝑖 = 1,2 … … 𝑛 … … … … … … … … … (3) 

The probability that a given respondent is willing to pay a certain amount of money for NTFP 

collection is given by: 

𝑃𝑟𝑜𝑏(𝑌𝑖 = 1) = 𝑃𝑟𝑜𝑏(𝑈𝑖
1 > 𝑈𝑖

0) … … … … … … … … … … . (4) 

By substituting equation 4 for 3, the equation will be transformed to: 

𝑃𝑟𝑜𝑏(𝑌 = 1) = 𝑃𝑟𝑜𝑏(∝1 𝑋𝑖 + 𝜀1𝑖 > 𝛼0𝑋𝑖 + 𝜀0𝑖) … … … … (5) 

By rewriting equation 5, we get: 

𝑃𝑟𝑜𝑏(𝑌 = 1) = 𝑃𝑟𝑜𝑏[(𝜀1𝑖 − 𝜀0𝑖) > 𝑋(𝛼0 − 𝛼1)] … … … … … (6) 

Assuming Ui = ε1i – ε0i and β = α0 – α1, we have  

𝑃𝑟𝑜𝑏(𝑌 = 1) = 𝑃𝑟𝑜𝑏(𝑈𝑖 > 𝑋𝑖𝛽) = 𝑓(𝑋𝑖𝛽) … … … … … … … … … . (7) 

Where f is the cumulative distribution function. This provides the structural model for 

estimating the respondent's willingness to pay using either dichotomous or ordinary least 
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squares (OLS) regression model, depending on the assumption on the distribution of the error 

term (ε), as well as computational convenience (Green, 2005). 

5.2.4 Data analysis 

The type of regression is dependent on the type of dependent (Y) variable. For example, 

ordinary least square regression model (OLS) is used when the dependent variable is 

continuous, logistic regression when the dependent is categorical with 2 categories, and 

multinomial regression when the dependent is categorical with more than 2 categories 

(Koutsoyiannis and Foufoula‐Georgiou, 1993). In the current study the dependent variable is 

continuous, hence best suited for ordinary least square regression model (OLS). The choice of 

OLS for this study was because of its ability to yield Best Linear Unbiased Estimator (BLUE). 

The OLS regression is widely used to calculate the size and significance of the effects of a 

number of independent variables on a dependent variable (Koutsoyiannis and Foufoula‐

Georgiou, 1993; Gujarati, 2007). Before OLS regression analysis can be performed, the OLS 

assumptions concerning the original data must be made (Leibenstein, 1957). Ignoring the 

regression assumptions contribute to wrong validity estimates (Antonakis and Deitz, 2011). 

When the assumptions are not met, the results may result in Type I or Type II errors, or over- 

or under-estimation of significance of effect size (Osborne, 2003). 

In this study OLS regression model was used to determine the factors that influenced 

households’ WTP for NTFPs. Following Gujarati (2007) the OLS equation for the determinants 

of households’ WTP for the collection of NTFPs from FGR was expressed as follows: 

𝑊𝑇𝑃𝑖 =∝ +𝛽𝑖 ∑ 𝑋𝑖

𝑛

𝑖=1

+ 𝜀𝑖 … … … … … … … … … … … … … … (8) 
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Where WTP is the amount of money the ith respondent is willing to pay for NTFPs; α is the 

intercept; X is a vector of independent variables (socioeconomic attributes of the respondents); 

β is a vector of the coefficients to be estimated and; Ɛ is a vector of stochastic disturbances 

assumed to be normally distributed with E(Ɛ)=0 (Gujarati, 2007).  

5.2.5 Model for estimation of mean willingness to pay for an open-ended question 

The value (WTPi (i = 1……..i…..n)) for environmental goods and services using open-ended 

question usually produce a set of values for n respondents in the sample. The mean value of 

this estimate is used to measure the monetary value of given goods and services. The open-

ended WTP model is specified as follows (Seller et al., 1985): 

𝑀𝑒𝑎𝑛 𝑊𝑇𝑃 =
∑ 𝑊𝑇𝑃𝑖

𝑛
𝑖=1

𝑛
… … … … … … … … … … … … . . (9) 

The total value of the environmental goods in question is usually obtained by multiplying the 

mean WTP by the population size of the resource users in study area. Alternatively, the total 

value can also be derived using estimated bid function. In the current study the value of the 

selected NTFPs were computed based on the total population (number of households = 21812) 

neighbouring FGR (KNSG, 2015).  
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5.2.6 Explanatory variables used in OLS regression model 

Table 5. 1: Definition of explanatory variables used in OLS regression model  

Explanatory variable  Definition   Average Hypothesized  

        recorded influence on 

          and percentage dependent variable 
Age of household head  Age of household head in years           38   + 

 

Household size   Number of people currently  

    living in the house as a family             8             -   

 

Farm size   Area of farmland owned                       2    + 

    by household in hectares 

 

Monthly income   Average monthly households’        165         + 

    income measured in USD  

 

Distance to main market     Distance covered from home            6       +/- 

    to market in km 

 

Distance to FGR   Distance covered from home       3.64        +/- 

    to FGR in km 

 

Gender of household head Sex of the household head.   

    Binary: 1 = male, 0 = female        86 for 1       + 

 

Education of household head Level of education attained by 

    household head. Categorical: 1  

     for informal, 2 for primary, 3   

    for secondary, 4 for tertiary 35 for 2       + 

 

Main occupation of household The main income generating  

head     activity of the household.  

    Categorical: 1 for farming, 2 for 

    trading, 3 for employment  

    4 for NTFPs extraction, 5 for 

    craft and artisan   50 for 1      - 

 

Interaction with extension agent Access to extension services 

    Binary: 1 for yes and 2 for No   63 for 1      + 

 

Membership of social group A binary variable: 1 for members 

    and 0 for non-members    67 for 1      + 

Source: Household interviews (N = 400) 

5.3 RESULTS AND DISCUSSIONS 

5.3.1 Socioeconomic characteristics of the respondents 

Table 5.1 shows the socio-demographic characteristics of the sampled households. The results 

indicate that the average age of the interviewed household heads was 38 years, while the 
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average household size was eight persons per family. These results indicate that most of the 

sampled respondents were within the productive age and had considerable family labour 

required for extraction of forest resources, implying that age and household size were likely to 

have positive influence on households’ WTP for NTFPs collection. The average farm size 

recorded in the study area was 2 ha per household, implying that most of the households were 

land poor thus required additional sources of livelihood to meet their families’ basic needs. The 

mean monthly household income was $165, but further analysis indicates that most (60%) of 

the households were poor, living on less than USD 1.25 per day per capita. This shows that 

majority of the households in the study area were likely to rely more on natural resources 

around them in order to supplement their income from other sources, hence they would be more 

willing to pay for NTFPs collection.   

The average distances covered by households from homestead to nearest main market and FGR 

were approximately 6 km and 4 km, respectively. This shows that most of the respondents were 

living relatively near to the reserve and markets, and therefore were likely to pay for the 

collection of NTFPs from FGR given the ease of access of the products and ready market. The 

majority (86%) of the respondents were male-headed households. The dominance of male 

household heads among the sampled population reflects the cultural norms of the 

predominantly Muslim communities in the far northern Nigeria, where women interaction with 

non-family members is highly restricted. About 65% of the respondents had primary, 

secondary and or tertiary education. Therefore most of them would be expected to be ready to 

pay for extraction of NTFPs, because educated people are expected to be more environmentally 

conscious than their less educated counterparts. As noted by Kilonzo (2009) in a study 

conducted in Nyanganje forest reserve in Morogoro , a unit increase in the respondents’ level 

of education, significantly decreases their tendency to extract wild fruits and vegetables, honey, 

poles, wild mushrooms and medicinal plants. This is because professional skills usually 
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increase working efficiency and productivity of households, thereby making them more 

entitled to a prestigious job and higher income (Mhapa, 2011), and therefore less likely to 

depend on NTFP.  

 About half (50%) of the households were mainly engaged in farming as their primary 

occupation. They also undertook other income generating activities such as trading, 

employment, and extraction of forest resources.  Most (63%) households reported that they 

interacted with extension agents on monthly basis, and therefore were expected to be willing 

to pay for collection of NTFPs. The results further revealed that majority (67%) of the 

respondents were members of one or more social groups, given that such groups promote 

awareness creation and dissemination of information, such households were therefore likely to 

be more conscious of environmental conservation than those which do not belongs to any 

group. This was expected to translate to higher WTP for the NTFPs. 

5.3.2 Households’ reasons for willing to pay for non-timber forest products  

The reasons for households’ willingness to pay for non-timber forest products collection 

suggest that their responses were informed by some social, economic, environmental and 

cultural benefits at individual or community levels (Figure 5.1). The results indicate that over 

70% of the sampled respondents were willing to pay for the collection of NTFP because of the 

need to reduce illegal resource exploitation, sustainable management of NTFPs for future 

generation (bequest value), as well as personal benefits. This implies that the community was 

aware and worried about the current state of NTFPs in FGR, and is therefore willing to support 

policies which would lead to a change in the current situation. In addition to this, is the desire 

of the households to maximize their individual utility through economic benefits they derived 

from the forest resource collection. These findings support those of Bello (2015) who reported 

that very few households protested against payment of monetary incentives for change in 

environmental quality in the rainforest zone of Nigeria.  
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Source: Household interviews (N = 400) 

Figure 5. 1: Reasons for households’ willingness to pay for non-timber forest products  

About 28% of the respondents indicated protection of resource quality and quantity as the main 

reasons for their WTP for NTFP collection. This result is in agreement with the study’s a priori 

expectation that households which depend on NTFPs for their livelihoods are more likely to 

support policies aimed at improving the quality of environmental goods and services. This 

could be attributed to the awareness that unsustainable resource exploitation may negatively 

affect their wellbeing.  

5.3.3 Protest bids by the respondents 

About 80% of the respondents’ WTP for NTFPs collection was considered genuine, while 20% 

of them were considered as protest bid. Protest bid occurs whenever individuals who oppose 

or do not approve of the survey fail to respond, give invalid but positive bids (outliers), or place 

a zero value on a good that they actually value (Halstead et al., 1991 and Bolt, et al. 2005). 

However, some zero values reflect the true respondents’ preferences over any proposed change 

in the quality of environmental goods and services (Strazzera et al., 2003). The WTP values 

were also considered protest bids whenever unreasonable monetary values were placed on 
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NTFPs because the presence of such values results in outliers in the expressed WTPs thereby 

affecting the mean WTP estimation, which may either lead to over-or-underestimation of 

environmental resources. Figure 5.2 shows the reasons for respondents’ protest bid for NTFPs 

collection in FGR.  

 

Source: Household interviews (N = 400) 

Figure 5. 2: Reasons for respondents’ unwillingness to pay for NTFPs collection 

The results indicate that most (79%) of the interviewed households were unable to place any 

monetary value on NTFPs because they felt that the forest was a common resource belonging 

to the local communities. Fear of corruption as indicated by majority (76%) of the respondents 

was the second most important reason behind the communities’ protest bid (Figure 5.2).  

The protest bidders reported that their unwillingness to pay for NTFPs collection was because 

of income constraints (30%) and ethical reasons (27%) that meant inability to place monetary 

values on natural resources. The negative attitudes shown by the households who protested 

against the bids were probably because either most of them were living far from the reserve or 

they did not directly benefit from NTFPs, and therefore had no interest in their conservation. 

In addition, this could be attributed to the respondents’ low level of education and knowledge 

about the effects of environmental degradation on their economic wellbeing. 
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5.4 Economic value of non-timber forest products in Falgore game reserve 

5.4.1 Fuelwood 

The results of the descriptive analysis of the maximum amount that the respondents were 

willing to pay for NTFPs collection in FGR are presented in Table 5.2. The findings illustrate 

that 55% of the interviewed households were willing to pay between $2 and $4 per month for 

the collection of fuelwood in FGR, and only 10% were willing to pay between $10 and $20 per 

month. The minimum, maximum and mean WTPs to pay for fuelwood were $1, $20 and $7 

per month, respectively, showing a high degree of variation in the maximum amount of money 

the respondents were willing to pay for the resource. The observed divergence could be 

attributed to the variations in households’ level of income and the demand for fuelwood. The 

monetary value of fuelwood harvested from FGR based on the projected number of households 

(KNSG, 2015) was estimated at $152,684 (₦38,171,000) per month. This was not surprising 

because majority of the interviewed households depended on fuelwood for domestic cooking, 

other households heating requirements and sale. The monthly value ($152,684) recorded in this 

study is quiet low compared to $2083333 reported by Schaafsma et al. (2011) from the Eastern 

Arc Mountains of Tanzania. This variation may be interpreted to mean that households living 

next to East Arc Mountain of Tanzania could probably have been more environmentally 

conscious or rather derived more value from the collection of fuelwood and hence attached 

more value to it compared to their counterparts living around FGR.  

5.4.2 Honey 

The respondents were willing to pay between $0 and $16 per household per month for honey 

collection, while the mean WTP was $5 (₦1,000) per household per month. The monthly value 

of honey in FGR, based on the average WTP, was found to be $109060 (₦27,265,000) per 

month. Considering the current market value of $7 (₦2000) per litre of honey, the expressed 

WTP was relatively low but could also be regarded as reasonable when compared to 
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households’ level of income. Another explanation for the low willingness to pay for honey 

extraction is the fact that wild honey collection and sale is not very popular among households 

living next to FGR, which was attributed to lack of technical know-how and capital to invest 

on conventional honey extraction methods that is allowed in the reserve. The seasonal 

availability of honey could also serve as a disincentive to pay more for it extractions.  

Table 5. 2: Households’ willingness to pay for non-timber forest products ($ per month) 

Bid amount  ($) 

  

    

Percentage of respondents WTP 

for NTFPs   

Fuelwood Honey 

Gum 

arabic Fodder 

Medicinal 

herbs Fruits  

0  4(1) 9(3) 8(2) 7(2) 9(3) 

1 
25(8) 17(5) 133(42) 

113(35

) 151(47) 91(29) 

2 38(12) 

132(41

) 24(7) 62(20) 57(18) 75(23) 

3 6(2) 14(5) 34(11) 13(4) 19(6) 13(4) 

4 137(43) 52(16) 49(15) 24(7) 13(7) 65(20) 

6 27(8) 20(6) 22(7) 18(6) 18(9) 25(8) 

8 20(6) 30(9) 18(6) 14(4) 22(7) 19(6) 

10 14(4) 10(3) 3(1) 5(2) 4(1) 2(1) 

12 18(6) 18(6) 11(3) 25(8) 4(1) 9(3) 

14 12(4) 4(1) 3(1) 10(3) 10(3) 2(1) 

16 13(4) 18(6) 13(4) 21(7) 6(2) 9(3) 

18  - - 6(2) 8(2) - 

20 9(3) -  -  -  -    -  

WTP statistics 

($)       

Minimum 1 0 0 0 0 0 

Maximum 20 16 16 18 18 16 

Mean 7 5 4 3.5 2 3 

NTFP 

Value/Month 152684 109060 87248 35000 43624 65436 

Source: Household interviews (N = 400); Number of household heads = 21,812; Cattle 

population = 10,000)  

5.4.3 Gum arabic 

Gum arabic is an organic adhesive material which is extracted from the various species of 

Acacia tree such as Senengalia senegal through wounding its branches and stem or natural 

extraction as result of physiological stress. It is among the NTFPs with high value and 
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economic potential. Gum arabic collection is among the major economic activities practiced 

by households living in the savannah woodland ecosystem of Nigeria (Badamasi et al., 2010; 

Jimoh, 2013).  In this study, majority (60%) of the respondents were willing to pay between $1 

and $3 per month per household, while the mean WTP was $4 (₦1,000) per month per 

household. The estimated monetary value of the products per month based on the projected 

number of households was therefore $87,248 (₦21,812,000) (Table 5.2). Although gum arabic 

has high economic and market potential in northern Nigeria due to its domestic and industrial 

uses, the respondents were willing to pay a lower amount of money for the product in 

comparison to fuelwood and honey. This is probably because gum arabic is less attractive due 

to the opportunity costs in relation to other NTFPs and also the long distance covered to collect 

it, as well as lack of reliable market for it in the study area. Additionally, availability of gum 

arabic is also seasonal and it is difficult to extract because of the thorny nature of the trees, as 

well as the low quantities collected may be uneconomical.   

5.4.4 Fodder  

Falgore game reserve provides local communities particularly the Fulani herdsmen with fodder 

for livestock especially during the dry season when pasture in the farms and communal grazing 

sites is scarce. This demonstrates the likely tendency for the interviewed households to pay 

high price for grazing in the reserve. The results showed that more than half (55%) of the 

respondents were willing to pay between $1 and $2 per head of cattle per month. The mean 

WTP for fodder collection was $3.5 (₦875), whereas the monthly value based on the average 

number of cattle (10000) grazing in the reserve per month (KNARDA, 2015) was $35,000 

(₦8,750,000). These findings show that, on average, the respondents were willing to pay a 

reasonable amount of money in order to maximize their utility for livestock grazing in the 

reserve. This is not surprising considering the fact that majority of the inhabitants of the study 
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area are the pastoralists who rely to a great extent on the forest for grazing and fodder collection 

(Yelwa, 2008). 

5.4.5 Medicinal herbs 

The economic value of medicinal herbs presented in Table 5.2 reveal that majority (65%) of 

the respondents were willing to pay between $1 and $2 per month for the collection of 

medicinal herbs. The mean WTP for medicinal herbs was $2 (₦500) per month per household, 

and the monthly value was $43,624 (₦10,906,000). Although the monetary value placed on 

medicinal herbs by the respondents was low in comparison to conventional medicines, it 

demonstrates that the local communities recognize the medicinal value of the plant resources 

in the forest, and are therefore willingness to pay for their conservation. In contrast, the mean 

WTP for medicinal herbs estimated per household per month was higher than the one reported 

by Oluwalana and Momoh (2015), while assessing households’ WTP for medicinal plants 

conservation in Benue state, Nigeria. This may imply that households living proximate to the 

forest in Kano state rely more on medicinal plants for their households’ healthcare needs than 

their counterparts in Benue state. 

5.4.6 Fruits  

Fruits in the context of this study refer to wild edible fruits that are found in the forest and are 

consumed by households and or sold in the market for income generation. The common fruits 

gathered from FGR are fruit nut from African fan palm tree (Borassus aethiopum), which is 

either eaten as fruit or the seeds are sprouted and young shoots (Marucci in Hausa) are chewed 

as an aphrodisiac, and normally sold in the local markets. Other fruits include guava, mango, 

and tamarind, which are commonly eaten raw.  In Nigeria, like any other developing countries, 

these wild fruits form part of the daily diets of many rural households as they are usually taken 

as dessert before or after meals (Uusiku, et al., 2010). Most (52%) of the respondents were 

willing to pay between $1 and $2 per month for the fruits. About 20% were willing to pay $4 
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per month, while very few (3%) were willing to pay a maximum of $16 per household for the 

fruits per month. The mean WTP was $3 (₦750), thus the monthly value based on the mean 

WTP was $65436 (₦16,359,000). The monetary value of fruits recorded in this study 

demonstrates their importance a source of livelihood for many households, as well as their 

potential for poverty alleviation in the study area. This explains the rationale for households’ 

acceptance to pay high fees for the fruits collection and biodiversity conservation in the reserve.  

5.5 Factors influencing households’ willingness to pay for non-timber forest products 

The results of households’ WTP for the collection of various NTFPs in FGR regressed against 

a set of respondents’ socio-demographic characteristics are presented in Table 5.3. Out of ten 

explanatory variables fitted in OLS regression model, nine were found to have either significant 

positive or negative influence on the households’ WTP for non-timber forest products 

conservation. 

The results revealed a significant and positive relationship between male headed households 

and WTP for collection of gum arabic (P < 0.1), honey (P < 0.01) and medicinal herbs (P < 

0.01), indicating that male headed households were more likely to pay higher prices for the 

resources than their females counterparts. The findings from focus group discussions showed 

that women do not normally collect gum arabic, honey and medicinal herbs, and as a result, 

were less likely to be interested in the conservation of these NTFPs compared to men. In 

contrast, Chukwuone and Okorji (2008) reported that women were more willing to pay for 

forest conservation in the rainforest zone of Nigeria because they depended on the forest for 

NTFPs. The age of the household head had a positive and significant influence on the WTP for 

honey and fruits collection. This suggests that older household heads were more likely to pay 

higher amount of money for honey and fruit collection compared to younger household heads. 

The positive attitude displayed by older household heads can be linked to the fact that age is 

directly linked to ones’ attachment to the natural environment and awareness of benefits from 
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natural resources. This finding contradicts those of Boccaletti and Nardella (2000) and 

Chukwuone and Okorji (2008) who found no significant effect of age on WTP for forest 

resource conservation in Italy and Nigeria. 

The level of education of the household head had a positive and significant (p < 0.01) influence 

on their WTP for collection of fuelwood, gum arabic, fodder, fruits and medicinal herbs in 

FGR. This indicates that as the individuals became more educated their understanding of the 

economic and consumptive value of NTFPs, as well as the need for biodiversity conservation 

increases, hence the more willingness to pay higher premiums for conservation than their 

younger counterparts. Khosravi and Sabouhi (2011) and Tao et al. (2012), in their studies 

associated the higher households’ WTP for NTFP to their educational status. They argued that 

education paves the way for well-paying jobs, diversification in on-farm and off-farm 

activities, as well as better understanding of the negative consequences of forest resource 

degradation on the environment and human wellbeing. 

The household size was found to have negative but significant influence on the respondents’ 

WTP for fuelwood, fruits and medicinal herbs (p < 0.01) and fodder (p < 0.1). This implies that 

the willingness to pay for the NTFPs decreased with the increase in family size. This suggests 

that the probability of a household with a large family size rejecting the proposed policy change 

was higher than that of the smaller households. This is logical because a unit increase in family 

size would result in an increase in both the recurrent and capital expenditure of the family, 

which is likely to reduce the amount of money that a household would be willing to give up 

for collection of NTFP. Similar findings were reported by Tao et al. (2012), Molaei and 

Kavoosi (2011) in China, and Amiri et al. (2015) in Iran, while assessing the value of forest 

ecosystems.  
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Table 5. 3: Factors influencing households’ WTP for the collection of major NTFPs from FGR 

Explanatory variable 

      

Non-timber forest 

products       

Fuelwood Gum arabic Honey Fodder Fruit nuts Medicinal herbs 

Constant 1038.00(3.590)*** -971.75(-4.066)*** 302.20(1.072)** -759.52(-1.703)* 462.43(1.703)* -608.91(-5.059)*** 

Sex 65.95(0.632) 91.65(0.496)* 258.16(2.815)*** 150.69(0.752) 62.25(0.362) 43.84(2.188)*** 

Age -0.56(-0.133) 1.75(0.471) 11.09(2.986)*** -8.838(-1.217) 7.025(1.743)* 0.93(0.440) 

Level of education 559.51(10.453)*** 1120.82 (18.233)*** 81.19(1.541) 872.39(13.574)*** 772.41(13.362)*** 054.77(29.545)*** 

Household size -39.60 (-3.225)*** 117.77(1.241) -13.09(-1.338) -15.94(-1.707)* -31.99(-2.960)*** -13.12(-2.405)*** 

Contact with extension agent 33.70 (2.196)*** 245.76(1.355) 124.82(9.422)*** 170.02(0.869) -101.87(-0.637) 16.87(0.169) 

Membership of social group -235.51(-2.196)*** -241.26(-1.836)* 216.76(1.412) 337.61(2.838)*** -332.82(-1.912)** 201.17(2.999)*** 

Household income 0.2(1.070)*** 0.12(1.150)*** 0.21(0.829)*** 0.13(0.925) 0.31(0.223)** 0.11(1.702)** 

Distance to main market 22.75(2.411)*** -11.53(-1.343)*** 0.69(0.086)* 0.71(0.082) -13.73(-1.517)* 3.47(0.790) 

Distance to FGR -110.70(-4.760)*** 123.67(0.777) -79.02(2.887)*** 85.82(2.783)*** -99.02(-4.809)*** 6.75(0.617)* 

Main occupation 37.43(1.217) -20.21(-0.743) 14.67(0.552) -4.15 (-0.151) 5.37(0.187) -1.11(-0.135) 

Number of observation 319 319 319 319 319 319 

Prob>F 39.630*** 51.900*** 49.003*** 66.805*** 47.362*** 180.083*** 

R2 59% 66% 66% 71% 63% 90% 

Source: Household interviews (N = 400); t-values are shown in parentheses; *** = Significant at 1%, ** = Significant at 5%; NS = Non-significant; 
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The results also indicate significant (p < 0.01) positive relationship between households’ WTP 

for collection of fuelwood and honey, and interaction with extension agents. This implies that 

households that had access to extension services were likely to be more environmentally 

conscious and would therefore be willing to pay a higher premium for NTFP extraction than 

their counterparts with no or less access to extension services. This would be expected because 

efficient extension service delivery at the local level has a direct effect on households’ access 

to environmental information and awareness on the expected benefits of forest resource 

conservation.  

Membership to social groups showed a negative and significant relationship with respondents’ 

WTP for fuelwood (p < 0.01), gum arabic (p < 0.05) and fruits (p < 0.1). These is probably 

because individuals who are members of social groups are expected to be more exposed to 

diversified sources of livelihoods and therefore likely to be less dependent on NTFPs. 

Membership to the social group was however positively correlated with households’ WTP for 

fodder and medicinal herbs collection (p < 0.01). This finding supports those reported by 

Gebremariam et al. (2013) that membership to a social group and social position increases 

individuals’ sense of responsibility, thus, instrumental to households’ higher WTP premium 

for nature conservation.   

The households’ monthly income had positive and significant (P < 0.01) influence on their 

WTP for the collection fuelwood, gum arabic and honey. Similarly, households’ income was 

positively and significantly (p < 0.05) correlated with higher WTP premium for collection of 

fruits and medicinal herbs. The positive influence of households’ income on WTP for NTFPs 

implies that a percentage change in individuals’ monthly income would result in a similar 

percentage increase in their WTP premium for NTFPs collection, other variables held constant. 

This further indicates that households with low income would be willing to pay less than those 

with high income. This may be linked to the fact that households with low income derive 
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significant part of their income from sale of NTFPs, hence they were more likely to resist any 

policy change that regulate access and utilization of NTFPs from FGR compared to their high 

income counterparts. This finding support those of Amponin et al. (2007) and Amiri et al. 

(2015) who reported that households with higher income were more willing to pay for 

ecosystem services than the less wealthier ones. 

Distance to the nearest main market had a significant positive relationship with household 

willingness to pay for fuelwood (P < 0.01) and honey (P < 0.1) (Table 5.3). This was consistent 

with this study’s hypothesis that distance to market may not necessarily affect the individuals’ 

WTP for fuelwood and honey. This could be explained by the fact that majority of the rural 

households in Nigeria use fuelwood as their primary source of domestic energy, and therefore 

those in remote areas have high demand for the product. On the contrary, the distance to main 

market showed negative and significant influence on WTP for gum arabic and fruits, implying 

that the farther the distance to market, the less likely the households would be willing to pay 

for collection of gum arabic and fruits. This is perhaps because most of the respondents have 

to cover long distances (about 150km) to access the market for these products, thus the little 

interest in paying for their collection. Contrasting results were however reported by 

Nouhoheflin et al. (2004) who pointed out that individuals are utility maximizers, hence the 

distance to market has little or no impacts on their WTP for improvement in environmental 

goods and service.  

Distance from the respondents’ homes to FGR negatively and significantly (p < 0.01) 

influenced their WTP for fuelwood, honey, and fruits. This suggests that households that lived 

farther away from FGR were less likely to pay a high premium for fuelwood, honey and fruits 

collection, and or forest conservation in general. This agrees with the finding of Chukwone and 

Okorji, (2008) that poor access to the natural resource is a disincentive for conservation among 

resource users. However, distance to FGR had a positive and significant influence on 
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households’ WTP for fodder (P < 0.01) and medicinal herbs (P < 0.01). This may be because 

those who live far from the forest may not have easy access as those living nearer, and therefore 

would be willing to pay a high premium to have access. In addition, it could be because both 

the Fulani herdsmen who graze in the reserve and the herbalists are traditionally known to 

cover long distances in search of products of their interest, hence distance may have little 

influence on their WTP premium for the forest products. 

5.6 CONCLUSIONS AND RECOMMENDATIONS 

5.6.1 Conclusions 

 This study has shown that households attach importance to the NTFPs mainly for their 

monetary value. Given that the cost of obtaining these resources from other sources 

such as individual farms and markets are high, they are more willing to pay for their 

collection from FGR.  

 Households who live next to the FGR, having known the importance of NTFPs for their 

wellbeing, are willing to conserve them for present and future generations through 

payment for their collection. Communities are willing to pay more money for fuelwood 

and honey collection from the reserve because majority of the households rely on 

fuelwood for most of their domestic energy needs and because these two products have 

high market value.  

 It is evident that by levying NTFPs collection, and in the presence of requisite 

administrative and institutional framework, Falgore game reserve would generate 

substantial revenue for both local and state governments, as well as contribute 

significantly to households’ income.  

 Wealthier and educated household heads are more willing to pay for NTFPs 

conservation because they have little or no budget constraints and they are more aware 
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of the benefits they would derive from forest conservation compared to their poorer and 

less educated counterparts. 

5.6.2 Recommendations 

 Introduction of levy for NTFPs extraction is recommended given that majority of the 

households living in communities close to FGR are willing to pay for forest 

conservation.   

 Key to successful implementation of NTFPs collection levy is the establishment of a 

joint committee comprising of both government officials and community leaders in 

order to raise confidence among community members who have distrust for 

government officials as shown in the findings of this study.  

 Policy makers and other stakeholders should promote the use of alternative domestic 

cooking energy such as biogas among communities proximate to FGR in order to 

reduce pressure on the forest wood resources.  
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CHAPTER SIX 

UTILIZATION OF NON-TIMBER FOREST PRODUCTS AND THEIR 

CONTRIBUTION TO INCOME OF HOUSEHOLDS PROXIMATE TO FALGORE 

GAME RESERVE IN KANO, NIGERIA 
 

ABSTRACT 

In the recent decades, there has been growing interest in the contribution of non-timber forest 

products (NTFPs) to livelihoods, development and poverty alleviation among rural 

populations. This has been prompted by the fact that communities living adjacent to forest 

reserves rely to a great extent on the NTFPs for their livelihoods, and therefore any effort to 

conserve such resources should as a prerequisite understand how the host communities interact 

with them. Using multistage sampling technique, 400 households were sampled to explore the 

utilization of non-timber forest products (NTFPs) and their contribution to households’ income 

in communities proximate to Falgore game reserve (FGR) in Kano State, Nigeria. Communities 

living around FGR were found to mostly rely on the reserve for firewood, medicinal herbs, 

fodder and fruits for domestic use and sale. Income from NTFPs accounted for 20% - 60% of 

the total income of most (68%) of the sampled households. The utilization of NTFPs was 

significantly (P ≤ 0.05) influenced by age, sex, household size, main occupation, distance to 

forest and market, as well as household farm size. The findings suggest that NTFPs play an 

important role in supporting livelihoods, and therefore provide an important safety net for 

households during periods of hardship. It is suggested that stakeholders should prioritize 

technical and financial support programs that would promote off-farm income generating 

activities, as well as alternative source of domestic energy, in communities neighbouring FGR. 

These would reduce pressure on forest resources, while ensuring secure household livelihoods. 

Keywords: Forest conservation; Forest products; Income from NTFPs; Household livelihoods  

 

6.1 INTRODUCTION 

Forests provide products for different uses at both household and industrial levels (Appiah et 

al., 2009). These products are grouped into timber and none timber products. Whereas timber 

products are highly valued worldwide, the non-timber forest products (NTFPs), which play an 

important role in sustaining livelihoods of communities living around the forests have been 

given minimum attention. Although NTFPs may not be the most important income generating 

activity for local people living close to forests, they contribute significantly to households’ 

income, food security and healthcare, as well as provide multiple social and cultural values 

(Endamana et al., 2016). In spite of the known economic contributions of NTFPs, a major 
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challenge persists in the accurate evaluation of NTFPs as a revenue component for the 

livelihoods of local people (Ngalim, 2011). The importance of NTFPs in household’ income is 

not well known due to the absence of a systematic and rigorous data collection system at the 

national level in many developing countries (FAO, 2001). 

The role of NTFPs varies from one place to the other depending on the economic and cultural 

contexts.  In developed countries, for instance, forests are generally used for industrial and 

commercial purposes, as well as biodiversity conservation. In developing countries especially 

in Africa and Asia, they are mostly utilized for subsistence and household income generation 

(Cocksedge, 2006; Endamana et al., 2016), and largely considered a safety net that fill in the 

gaps due to shortfall in agricultural production or other forms of emergency (Shackleton and 

Shackleton, 2004; Paumgarten, 2005; Angelsen et al., 2014). It is therefore believed that 

extraction of NTFPs by households can enhance the economic and social wellbeing of 

communities living in and around forestlands. 

It is estimated that about US$ 90 billion worth of NTFPs is extracted annually worldwide, and 

about one-third of the same is consumed in the local economies without it entering the formal 

markets (Pimental et al., 1997; Mahapatra and Tewari, 2005). The NTFPs contribution to rural 

households’ income has been found to be significant in many parts of the world. For example, 

Shackleton et al. (2007) found that the share of households’ income from NTFPs revenue is 

sometimes equal to or more than the school teachers minimum wage in Central and West 

Africa. They further reported that the fruits and game meat traders from the Democratic 

Republic of Congo earned between USD 16 and 160 per week while producers earned about 

50‐75% of that amount in a week. 

In Nigeria, Jimoh et al. (2013) observed that the rural households derived up to 80% of their 

incomes from the sale of NTFPs. In addition, Ogunsawo and Ajala (2002) and Zaku et al., 



84 
 

(2013) reported that over 70% of the Nigeria’s households depend directly on fuelwood as their 

main source of energy, with daily consumption estimated at 27.5 million kg/day. Thus, 

harvesting and processing of NTFPs in many areas in the country has shifted from subsistence 

exploitation and sales at the local markets to international cross-boundary trade. For example, 

in the high forest zones of Eastern and Western Nigeria, harvesting of game meat and snails 

for sale are now major income generating activities almost all year round (Onuche, 2011). In 

the savannah zone of central and northern Nigeria, honey, fuel-wood, locustbean seeds, gum 

arabic and charcoal making generate substantial income to the rural households (Jimoh et al., 

2013). In addition, NTFPs contribute significantly to households’ healthcare and food security 

in Nigeria similar to other African countries such as Kenya and Tanzania (Schaafsma et al., 

2014 and Mbuvi and Boon, 2009).   

Utilization of non-timber forest products (NTFPs) by communities close to the forest has been 

promoted both as a way of enhancing local livelihoods and biodiversity conservation (Leisher 

et al., 2010). However, the effectiveness of achieving these goals has been contested (Belcher 

and Schreckenberg, 2007). This is because in the absence of requisite measures to ensure 

judicious use, utilization of NTFPs at times lead to over-exploitation of the NTFPs and 

therefore threatens plant diversity (Brummit and Bachman, 2010). Therefore, any effort aimed 

at optimizing NTFPs extraction and enhancing local subsistence and cash income from NTFPs 

requires site-specific studies to generate information on how the forest adjacent communities 

relate with the forest resources in order to inform design, entry point and approach in 

conservation interventions.  

The world is now grappling with a myriad of problems, among them the increasing poverty 

situations in many countries, especially among the rural communities who depend on natural 

resources for their livelihoods. These communities are mostly located in remote areas where 

most of the services and amenities are limited. Hence, more often than not they find themselves 



85 
 

heavily reliant on the natural resources within their proximity. Studies aimed at assessing the 

relationship between communities living close to forest and NTFPs, particularly with respect 

to the benefits derived by households from forest resources are very important, especially in 

informing policy formulations and sustainable management of forest resources. Hence, the 

importance and relevance of this study is not only to fill the knowledge gaps but also to guide 

decisions and practice. This study provides answers to the following research questions: What 

are the different NTFPs utilized by households living close to FGR, and who are involved in 

their collection? What is the contribution of NTFPs to the household income? How do different 

socio-economic factors influence the NTFPs' collection and utilization in the study area? 

6.2 METHODOLOGY 

6.2.1 Data collection 

Data was collected through household interviews using a structured questionnaire, and focus 

group discussions guided by a checklist of questions (detailed sampling procedure is provided 

in Chapter 3). The questions asked were related to various NTFPs used by households, main 

actors in the collection of different NTFPs, value of NTFPs consumed and sold by the 

households, various sources of households’ income, contribution of NTFPs to households’ 

income, demographic and socio-economic attributes of the respondents such as sex, age, 

household size, and educational status and primary and secondary occupation, membership to 

social group, and contact with extension agents. 

6.2.2 Data analysis 

Both descriptives and inferential statistics were used in the data analysis. Descriptive statistics 

such as frequency, percentages, and bar chart were generated to show the contribution of 

NTFPs to households’ income. Analysis of variance (ANOVA) was used to determine the 

differences between the households’ mean income from agriculture (sales of crop and 
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livestock), off-farm income and NTFPs income in the study area. The means of the households’ 

incomes from agriculture, off-farm activities and NTFPs were separated using the Fishers’ 

Least significant difference (LSD) procedure as described by Hayter (1986).   

Logistic regression analysis was used to determine factors that influence collection and 

utilization of NTFPs by households. This is because the dependent variable in this study was 

dichotomous that assumed two values; 1 if the respondent was collecting and utilizing NTFPs 

from FGR and 0 if otherwise. This kind of variable is normally estimated using logit or probit 

models, both of which estimate parameters using maximum likelihood approach. While probit 

model assumes normal distribution of error term, the logit model takes a logistic distribution 

of the error term. This study used the binary logit model due to consistency of parameter 

estimation associated with the assumption that the error term in the equation has a logistic 

distribution (Maddala, 1983; Baker, 2000; Gujarati, 2007). Prior to logistic regression analysis, 

normality and multicollinearity tests were carried out. The multicollinearity problem was 

addressed by dropping a variable if found to be correlated with other variable (s), taking into 

consideration the relevance and power of the variables in explaining the dependent variable. 

The model based on the logistic probability as expressed by Gujarati (2004) is specified as 

follows: 

𝜙𝑖 = 𝐸 (𝛾𝑖 =  
1

𝑥𝑖
) =  

1

1 + 𝑒−(𝛽𝑖+∑ 𝛽𝑖𝑗
𝐾=𝑛
𝑖=1 +𝑥𝑖𝑗)

… … … … … … … (1)  

Where: 

ɸi = the probability of household i collecting NTFPs from FGR. 

𝛾𝑖 = NTFPs utilization by household. 

i, xij= factors influencing household collection and utilization of NTFPs.  

i and βij = the parameters to be estimated. 
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By denoting z equal to 𝛽𝑖 + ∑ 𝛽𝑖𝑗
𝑘=𝑛
𝑗=1  in equation (1), the equation can further be rewritten to 

get the probability of NTFPs utilization status of household as follows: 

𝜙𝑖 = 𝐸 (𝛾𝑖 =  
1

𝑥𝑖
) =

1

1 + 𝑒−𝑧𝑖
… … … … … … … … … … … … … . . (2) 

From equation (2) above, the probability of a household collecting NTFPs is given by (1 - ϕ). 

The equation (2) is further transformed as follows: 

(1 −  𝜙𝑖) =  
1

1 + 𝑒𝑧𝑖
… … … … … … … … … … … … … … … … … … . . (3) 

The odds ratio of the equation (3) would, therefore, be ϕi/(1 - ϕi) as shown in equation (4) 

below: 

𝜙𝑖

1 − 𝜙𝑖
=  

1 +  𝑒𝑧𝑖

1 +  𝑒−𝑧𝑖
=  𝑒𝑧𝑖 … … … … … … … … … … … … … … … … . (4) 

The natural logarithm of equation (4) above give rise to equation (5) 

ln(
𝜙𝑖

1 −  𝜙𝑖
) =  𝛽 +  ∑ 𝛽𝑖𝑗

𝑘=𝑛

𝑗=1

+  𝜀𝑖 … … … … … … … … … … … … … … (5) 

The explanatory variables (Xi) used in the model were: 

x1 = Age of household head in years; x2 = Sex dummy variable = 1 if male; 0 if female; 

x3=Household size (number of persons per household); x4 = Main occupation; x5 = Level of 

education dummy variable 1 = formal education, 0 if otherwise; x6 = Farm size (ha); x7 = 

Membership to a social group; x8 = Distance to FGR (km); x9 = Distance to market (km); and x10 = 

Household monthly income ($). 
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Table 6. 1: Definition of hypothesized variables for the binary logit regression model 

Variable Definition Expected 

influence on 

the 

dependent 

variable 

Utilization of NTFPs 

by the household 

from FGR 

Dependent variable ( Yes = 1, No = 0)  

Age of household 

head 

Age of household head/representative in years - 

Sex of the household 

head 

Male = 1, Female = 0  - 

Household size The number of persons per household  + 

Main occupation On-farm activities = 0, Off-farm activities = 1, 

Forest resource extraction = 2 

-  

Education level of 

the household  

Highest education level attained by household head 

(Formal education = 0), Informal education =1) 

+ 

Farm size Size of farm owned by household in hectares + 

Membership to 

social group 

If household head or representative is a member of 

social group =0, If not a member social group =1 

+ 

Distance to FGR Distance from home to FGR in kilometres   - 

Distance to market Distance from home to market  in kilometres + 

Household income The amount of money earned per month by 

households in USD 

+ 

Source: Author’s computation  

6.3 DESCRIPTION OF INDEPENDENT VARIABLES USED IN THE MODEL 

6.3.1 Age of the household head 

Age was measured as a continuous variable defined as the actual number of years of the 

household head. Younger household heads were expected to be more involved in collection of 

NTFPs than the elderly counterparts since the former may be more active hence can cope with 

the intensive labour demand for NTFPs collection. In addition, the aged household heads may 

be risk averse with regard to violating the rules of FGR protection, thus, may unlikely engage 

in collection of NTFPs from the reserve. Although age could have both positive and negative 

influences on NTFPs collection by the communities, this study hypothesized that age of the 

household head would negatively affect the collection of NTFPs from FGR. 
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6.3.2 Sex of the household head 

Given their preferences and roles in the family, men and women are likely to access and utilize 

different resources from the forest. This is particularly true in traditional societies where males 

and females have specific roles and activities (Cavendish, 2000).  For example, the collection 

of firewood and medicinal plants are jointly carried out by both men and women in most part 

of Africa (Vedeld et al., 2004), while the collection of honey and gum arabic are exclusively 

done by men. However, due to cultural barriers in the study area, which limits women 

participation in NTFPs collection from the forest, men are more likely to take the risk of going 

into the forest compared to women. It was therefore hypothesized that male-headed households 

were more likely to collect forest resources than female headed households. Sex was a dummy 

variable where a value of 1 was assigned to male headed households, and 0 to female headed 

households. 

6.3.3 Household size 

Household size represents the actual number of individuals living in a household and who 

depend directly on the resources of the household head. This variable is expected to have direct 

influence on the amount of food, income and demand for natural products from their immediate 

environment. The family size also determines the available family labour. This implies that the 

bigger the household size, the higher the domestic demand for NTFPs and the more readily 

available labour for NTFPs collection from the forest would be (Masozera and Alavalapati, 

2004). It was therefore assumed that larger households are more likely to collect NTFPs from 

the reserve than the smaller counterparts. Household size was measured as the total number of 

persons living under same roof.  

6.3.4 Main occupation of the household head 

The main occupation represents the major economic activity the household head is engaged in 

for cash income and subsistence. According to FAO (2001), approximately 59% and 62% of 
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the population in Africa and Asia live in rural area respectively, and over 70% engage in 

agriculture as their main source of livelihood. In Nigeria for example, agriculture accounts for 

about 75% of the total households’ income, contributing between 50% and 70% to the rural 

household food security (Daneji and Suleiman, 2011). Because of the fewer livelihood options 

in the rural areas that can supplement household main sources of income and food, they are 

therefore expected to rely more on forest resources especially during periods of scarcity. Those 

households which are engaged in other livelihood activities such as trading and formal 

employment were therefore hypothesized to dependent less on NTFPs compared to their 

counterparts whose main occupation is farming. 

6.3.5 Education level of the household head 

The level of education attained by the household head is expected to influence the nature of his 

or her economic activity, and consequently their level of income. The achieved social and 

economic status of the educated household heads who are employed by the government or 

private sector is expected to restrict their involvement in extraction of forest resources. This is 

because education would make it easier for households to comprehend negative externalities 

and passive user values of natural resources (Muchapondwa, 2003). Besides providing the 

much needed income employment also deters people from engaging in other time consuming 

activities such as extraction of forest resources. The uneducated or less educated household 

heads were therefore expected to engage more in collection of NTFPs than their educated 

counterparts.  

6.3.6 Farm size 

This was defined as the farmland owned by a household, and was measured in hectares. Farm 

size plays an important role in crop production as it influences the amount of land put under 

production, therefore the amount of food produced. Households with limited farmland may not 

be able to produce adequate food for their family, hence may rely heavily on forest resources 
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around them as their safety net to complement food deficits. It was hypothesised that household 

heads with large farm size may not heavily depend on NTFPs collection from FGR as they may 

have enough food for their domestic use and surplus for sale. 

6.3.7 Membership of social group   

Social or farmer groups serve as platforms for sharing information, as well as collective action 

in food production and marketing.   Household heads who are members of a social group were 

expected to be less likely involved in extractive activities such as NTFPs. From exposure and 

capacity building through groups, members are expected to be not only more aware of the 

benefits of forest conservation, but also capable of bridging food deficits through other 

alternative sources other than collection of NTFPs.  

6.3.8 Distance from home to FGR 

The distance to FGR was expected to negatively influence households’ collection of NTFPs 

from FGR. This implies that the longer the distance of a household from FGR, the less likely 

its members will collect NTFPs from the reserve. As noted by Gunatilake, (1998) people living 

closer to the forest have a higher dependency on forest resources than those living far from the 

forest. The author attributed this to difficulties in accessing the forest due to high transportation 

costs.  

6.3.9 Distance from home to market 

Distance to nearest market was a continuous variable, measured as distance covered in 

kilometre from respondents’ home to the nearest market. This variable was expected to 

positively influence collection of NTFPs by households especially for those products that are 

collected for sale. Households that live close to a market were expected to be more likely to 

collect and depend on NTFPs compared to those living far from markets. However, as observed 
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by Masozera and Alavalapati (2004), access to markets may open up better income generating 

activities thereby making people less dependent on forest resources.  

6.3.10 Household income 

The level of households’ income determines the kind of choices they make with regards to their 

livelihood and adaptation options. It was expected that households with high income would 

choose to invest more in other sectors of the economy rather than relying on NTFPs collection. 

Furthermore, households with high income usually have a strong purchasing power that enable 

them to buy more food to compensate for low harvests and therefore are unlikely to depend on 

extraction of natural resources to meet food deficits. As noted by Cavendish (2000) and Vedeld 

et al. (2004) the low-income households will rely heavily on natural resource extraction from 

forestlands around them.  

6.4 RESULTS AND DISCUSSIONS 

6.4.1 Non-timber forest products collected by households from Falgore game reserve 

Harvesting and selling of NTFPs is one of the major income generating activities among 

households living close to FGR. Figure 6.1 shows the main non-timber forest products 

collected by households from FGR. The results indicate that fuelwood (99%) and medicinal 

herbs (84%), fruits (80%) and fodder (67%) were the most commonly collected NTFPs by 

households in the study area. The high proportion of respondents extracting fuelwood and 

medicinal herbs may be attributed to the fact that fuelwood is the main source of domestic 

cooking energy in the study area. This is because other sources of energy such as electricity 

and gas are beyond the reach of majority of the households, which are poor (Adedayo et al., 

2010). Meanwhile, the inadequacy, distant and high cost of health services may be  responsible 

for the high proportion of people using traditional medicine in the rural areas of Nigeria as 

shown by the results of this study. 
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Source: Household interviews (N = 400) 

Figure 6. 1: Non-timber forest products collected by the households from Falgore game 

reserve 

This finding confirms the report by World Health Organization (WHO, 2002) that majority of 

the world’s human population, especially in developing countries depend on traditional 

medicine. Gum arabic and honey were the least collected NTFPs by the households in the study 

area. This may partly be explained by the fact that collection of these products requires skills 

and capital which most of the sampled households claimed not to have.  

6.4.2 Gender involvement in Non-timber forest products collection from Falgore game 

reserve  

Figure 6.2 presents collection of NTFPs from FGR by gender. The results revealed that all 

gender (men and women, boys and girls) were involved in the collection of NTFPs. As 

observed by Agrawal et al. (2013) evidence from Africa, Asia, and Latin America suggests 

that both men and women actively participate in NTFPs collection depending on the socio-

cultural environment in which they live and their physical capacity. In the current study, men 

were the dominant extractors of NTFPs. Most (94%) of the collectors of fuelwood (92%), gum 

arabic (88%), fruits (88%), fodder (96%), honey (98%) and medicinal herbs (99%) were men. 
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The dominance of men in NTFPs collection could be explained by the fact that in Northern 

Nigeria men have more access rights to forest resources than women. For instance, in many 

societies, women are often barred from participating in physical work and those which involve 

traveling long distances into the forest because of religious and cultural reasons (Coulilay-

Lingani et al., 2009; Daneji and Suleiman, 2010; Agarwal et al., 2010 ). As reported by Das et 

al. (2011) and Agrawal et al. (2013), products such as honey and gum arabic are traditionally 

known to be collected mainly by men among the communities living in forest fringes of 

western, eastern and southern Africa (Das et al., 2011; Agrawal et al; 2013). 

 

Source: Household interviews (N = 400) 

Figure 6. 2: Collection of non-timber forest products by gender groups 

In the current study, women were also engaged in the collection of medicinal herbs (77%) and 

fruits (38%). The high participation of women in collection of plant medicine could explained 

by the fact that more women are actively involved in traditional medicine practice as reported 

by the key informants. However, women participation in the collection of fuelwood, gum 

arabic, fodder and honey was found to be low due to cultural norms which preclude women 

from physical work, especially away from the homestead. This finding is contrary to the 

0

20

40

60

80

100

120

Fuelwood Gum arabic Fruits Fodder Honey Medicinal
herbs

P
er

ce
n
ta

g
e 

o
f 

re
sp

o
n
d

en
ts

 (
%

)

Non-timber forest products

Men Women Boys Girls

http://www.sciencedirect.com/science/article/pii/S0305750X14000692#b0060
http://www.sciencedirect.com/science/article/pii/S0305750X14000692#b0060
http://www.sciencedirect.com/science/article/pii/S0305750X14000692#b0015


95 
 

observation from a review article conducted in South Africa (Paumgarten, 2005) that women 

collect 73% of total NTFPs in comparison to men. Also comparable to this finding are the 

results of a study by Jimoh and Haruna (2007) showing high participation of women in NTFPs 

extraction in Onigambari forest reserve, Oyo State, Nigeria. 

Boys were found to be actively involved in the collection of fuelwood (68%), fruits (76%), 

fodder (58%) and gum arabic (35%), whereas girls were mainly involved in the collection of 

fuelwood (65%) and fruit (36%). These findings show that whereas all gender are involved in 

extraction of NTFPs, certain products are collected more by a particular gender than the other, 

indicating some sort of specialization or division of labour in the household. This type of 

specialization by gender is depicted in the results by Davenport et al. (2012) from their study 

conducted in West Africa, that women were more involved in processing and marketing 

activities along the value chain of NTFPs than extraction.   

6.4.3 Contribution of non-timber forest products to households’ livelihoods 

Rural households living adjacent to FGR depend on NTFPs, particularly for income generation, 

household healthcare, domestic cooking energy, food (wild vegetables and fruits), livestock 

feed, spiritual and cultural values, as well as regulatory services such as control of soil erosion 

and flooding (Figure 6.3). Although most of the NTFPs collected by households are mainly 

used for subsistence, approximately 61% of the surveyed households reported selling NTFPs 

for their livelihoods sustenance. As indicated by Cavendish (2000) and Vedeld et al. (2004), 

low income rural households heavily rely on extraction of natural resources from forests around 

them to supplement their income from farm and off-farm activities. Most (91%) of the sampled 

households considered fuelwood provision as the most important contribution of FGR to their 

livelihoods. These results corroborate those of Ogunsawo and Ajala (2002) who reported that 
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over 70% of the urban and rural households in Nigeria depend on fuelwood as their main source 

of domestic energy for cooking, with daily consumption estimated at 27.5 million kg/day.  

 

Source: Household interviews (N = 400) 

Figure 6. 3: Contribution of non-timber forest products to households’ livelihoods 

The findings of this study further revealed that 70% of the interviewed households derived 

significant part of their households’ food from collection of NTFPs from FGR in form of wild 

leafy vegetables and fruits.  This finding supports those of Bankole (2016) and Jimoh and 

Haruna (2007) who reported that rural households in Nigeria rely on forest resources around 

them as the natural food aid during periods of food shortage occasioned by crop failure. Forty 

five percent of the respondents indicated that plant medicine collected from FGR is important 

for households’ healthcare and income when sold in the local markets (Figure 6.3). 

Contribution of the forest resources to spiritual values of local community was considered least 

important despite the fact that some of tree species and water bodies in the reserve were used 

by the communities for specific rituals and ceremonies. About 81% of the respondents 

indicated the importance of the forest in soil erosion control and modification of microclimate 

of the area. They believed that the amount of rainfall they received was largely due to the 
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influence of the forest. However, households who owned livestock often considered pasture 

and fodder from FGR as the most important contribution of the forest to their livelihoods. 

6.4.3.1 Non-timber forest products contribution to households’ income 

Figure 6.4 presents the income of the sampled households from various sources. The results 

shows that the average income of the households was $165, with majority (53%) earning $17-

150, and only a few (4%) earning $420 per month. These results show that majority (59%) of 

the respondents are poor (living below USD 1.5 per day), and therefore are liklely to rely more 

on NTFPs to supplement their other sources of food and income. 

 

Source: Household interviews (N = 400) 

Figure 6. 4: Monthly income (USD) of the respondents 

6.4.3.2 Percentage share of household income from non-timber forest products 

The share of household income from sale of fuelwood, gum arabic, fodder, fruits, medicinal 

herbs and honey is presented in Figure 6.5. The results revealed that on average NTFPs 

contribute up to about 30% of the total household income in the study area, with majority (68%) 

of the households deriving between 20 and 60% of their income from the sales of NTFPs. These 

results imply that NTFPs constitute an important component of the rural households’ economy 
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by contributing one-third of the total households’ income in the study area. The results of the 

current study concur with those of Wunder (1999) and Mulenga et al. (2011) that rural 

communities in Africa rely on forest resources for subsistence or sale to obtain cash. 

 

 

Source: Household interviews (N = 400) 

Figure 6. 5: Monthly contribution of Non-timber forest products to the households’ 

income 

 

6.4.3.3 Mean households’ income from various sources  

The results of analysis of variance between mean incomes from sources are presented in Table 

6.2. The results showed that the average monthly income of the households from sales of crop 

and livestock ($75) was significantly (P< 0.01) higher than that from NTFP ($67) and off-farm 

($60) activities. However, the average income derived from NTFPs was also significantly 

higher (P < 0.05) than that from off-farm activities. This implies that the contribution of NTFP 

to households’ income and therefore the role they play in providing safety-net to forest-

proximate communities is of paramount importance especially to those households who have 

limited access to complementary economic opportunities. The findings of the current study 

agree with those of Malleson et al. (2014) who reported income from NTFP and the farm as 
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the major components of households’ income in Nigeria and Cameroun. They also observed 

higher income from NTFPs among households in remote areas than those living in the town. 

This was attributed to lack of alternative sources of income among the former making them to 

rely more on sale of NTFPs.  

Table 6. 2: Mean households’ income (USD) generated from non-timber forest products 

and other sources  

Sources  Minimum ($) Maximum ($)  Mean ($) SE F-value 

Agriculture 20 264 75 0.87 6.97*** 

Off-farm 12 210 60 0.58  
NTFPs 18 248 67 0.45   

Source: Household interviews (N = 400), *** = Significant at 1%,  

 

6.4.4 Socio-economic and demographic factors influencing utilization of non-timber 

forest products by households 

Besides policies and regulations, the NTFPs collection and utilization is mainly influenced by 

the inherent social, economic and cultural characteristics of the individuals or the community 

in question. The results of binary logit regression of the factors influencing utilization of NTFPs 

in FGR are presented in Table 6.3. The results indicate that sex, household size, distance to 

FGR and distance to the main market had significant positive (P ≤ 0.01) influence on 

households’ utilization of NTFPs. On the contrary, the age of household head, main occupation 

and farm size had significant (P ≤ 0.05) but negative influence on household collection and 

utilization of NTFPs. The negative influence of age on NTFPs utilization suggests that younger 

people were more likely to extract NTFPs than their older counterparts. This is because NTFPs 

collection activities in FGR are illegal, time consuming and tedious, which may not favour the 

older generations as opposed to the youth who may be more energetic and willing to take risks 

of violating the rules governing extraction of NTFPs from FGR. A report by Central Bank of 

Nigeria (CBN, 2012) however shows that younger households in rural areas of Nigeria were 
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forced to resort to forest resource extraction, especially game hunting and fuelwood collection 

because of poverty. 

The sex of the household head showed a positive and significant (P ≤ 0.01) relationship with 

NTFPs extraction. Although there was no equal representation of sampled respondents based 

gender, the male headed households, which accounted for about 86% of the respondents were 

found to be more likely to collect NTFPs from FGR than their female counterparts. This is 

attributed to cultural norms of the communities in the northern part of Nigeria, which restrict 

women participation in activities away from home such as collection of forest products. Similar 

findings were reported by Mustapha (2012) that majority of women in rural of Nigeria were 

mainly charged with domestic responsibilities ranging from cooking to caring for children with 

little or no participation in other economic activities.   

Household size positively influenced NTFPs extraction from FGR, implying that larger 

households were more likely to rely on the NTFPs than the smaller households partly owing to 

higher demand for basic needs associated with the former. This finding corroborates those of 

Kabubo-Mariara and Gachoki (2008) who reported that large households adjacent to forests in 

Kenya derive more resources from the forests given that they are capable of spreading the 

available labour across various activities than the smaller households.  

The main occupation of household heads had a negative influence on NTFPs extraction, 

implying that households which earned more income from farming and off-farm activities were 

less likely to rely on NTFPs compared to those who earned less from these activities. The farm 

size was found to be inversely related to NTFPs collection and utilization by the households, 

implying that households with large farm holdings were less dependent on NTFPs. Probably 

because they were more likely to have adequate food supplies to carter for their family needs 

and a surplus for sale. This finding is consistent with that of Kabubo-Mariara and Gachoki 
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(2008) who reported that land-poor families in Kenya were not able to produce enough food 

for their subsistence and income needs, hence largely depended on the forest products to 

complement their livelihoods. 

Table 6. 3: Factors influencing households’ utilization of non-timber forest products 

Households’ attributes      β  S.E  Wald  P-value 

Constant    4.374  0.791  3.556  0.000 

Age of household head                      -0.095  0.014  4.741  0.000 

Sex of household head  1.871  0.435  1.472  0.000  

Household size   0.090  0.035  6.477  0.011 

Main occupation                       -0.184  0.098  3.550  0.060 

Education of the household head 0.157  0.151  1.071  0.301 

Household farm size                        -0.438  0.132  11.02  0.001 

Membership to social group            -0.215  0.304  0.502  0.479 

Distance to FGR                     -0.204  0.068  9.043  0.003 

Distance to market                  -0.042             0.017  6.262  0.012 

Income      0.001             0.000  2.179  0.140 

Source: Household interviews (N = 400), χ2 = 107.58***, *** = Significant at 1%, (-2) Log 

likelihood = 342.3, Nagelkerke R2 = 0.35,  

 

The distance from respondents’ home to FGR negatively influenced households’ extraction 

and utilization of NTFPs, meaning that households closer to the forest used more NTFPs than 

those farther away, probably because of ease of access for those nearer to the forest. Similarly, 

distance to the main market had a negative relationship with households’ utilization of NTFPs. 

This could be explained partly by the fact that rural communities that live far from the market 

centres are more likely to have limited livelihood options and therefore would depend on 

farming and extractive activities such as collection of NTFPs to meet their subsistence needs. 

In contrast, communities living closer to the market centres tend to have a wide range of 

business opportunities and therefore may be less interested in the collection of NTFPs. It may 

also be that returns to labour and agricultural income are higher among communities that are 

closer to markets hence making them better off than their rural counterparts making them less 

likely to participate in extraction of NTFPs. As reported by Angelsen and Kaimowitz (1999), 
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higher rural wage and greater off-farm employment opportunities reduce reliance on 

environmental resources by the communities. 

6.4 CONCLUSIONS AND RECOMMENDATIONS 

6.4.1 Conclusions 

 Based on the findings of this study, it is clear that the FGR supports households’ 

livelihoods through provision of various NTFPs such as fuelwood, medicinal herbs, 

fodder for livestock, honey, gum arabic, and fruits for domestic use and sale to generate 

income. Extraction of NTFPs from FGR thus acts as a safety net, particularly when 

there is a shortfall in agricultural production, to minimize risk and also to fill the gap of 

food deficit in the study area.  

 The NTFPs contributes significantly to households’ income in the study area, as 68% 

of the households raise up to 40% of their income from these products.  

 Although men, and women, boys and girls are all involved in NTFPs collection to some 

extent, collection of various NTFPs is largely differentiated by gender as certain NTFPs 

are collected more by particular gender than the others.  

6.4.2 Recommendations 

 In order to reduce household overreliance on NTFPs for food and income generation, 

it is recommended that government and agencies involved in conservation should 

prioritize technical and financial support programs such as small and medium 

enterprises to communities neighbouring FGR in order to supplement households’ 

income from agriculture.  

 In the long-run, diversification into formal sector employment, coupled with education 

and skill development, is recommended to reduce household overreliance on NTFPs 

for food and income generation.  
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 For effective conservation of NTFPs, interventions should target groups which were 

found to have more stake, such as the men and youth, in planning and implementing 

sustainable utilization and management of forest resources. In addition, interventions 

aimed at conserving the forest should consider both in-situ and ex-situ conservation of 

the most utilized products in order to relieve pressure on the wild stock. 
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CHAPTER SEVEN 
 

COMMUNITY PERCEPTIONS AND ATTITUDES TOWARDS PROTECTED AREA 

CONSERVATION APPROACH: EMPIRICAL EVIDENCE FROM FALGORE 

GAME RESERVE IN KANO, NIGERIA 

ABSTRACT 

Protected areas are used globally to conserve wild flora and fauna of important value to 

mankind. Despite the widespread adoption of this approach, its appropriateness and 

effectiveness in ensuring sustainable conservation has been a point of debate for decades. 

Specifically, its protectionist approach that often excludes local communities from accessing 

the critical natural resources has been a big concern. This study assessed the perceptions and 

attitudes of the communities living in the fringes of the Falgore Game Reserve in Kano, Nigeria 

towards the protected area conservation approach. The findings from 400 respondents indicate 

that perceptions and attitudes of the communities were influenced mainly by their knowledge 

about the goals of protected area, availability of non-timber forest products (NTFPs), 

enforcement of protection rules and discriminative access to NTFPs. Majority (64%) of the 

interviewed households held positive perceptions and attitudes towards conservation of the 

forest. Communities’ perceptions and attitudes towards FGR were positively influenced by 

age, education level, contact with extension agents and membership to social groups. The 

respondents’ sex and distance to FGR were, however, negatively related to their perceptions 

and attitudes towards the conservation approach. Households who held negative perceptions 

and attitudes towards FGR, such as the youth, women and those with low level of education, 

highly doubted the future of FGR. These results provide a reason for targeting the youth, 

women and the less educated in the awareness campaign for sustainable NTFPs conservation.  

 

Keywords: Non-timber forest products; Perceptions; Attitudes; Protected area; Conservation; 

Kano, Nigeria  

 

7.1 INTRODUCTION 

 

Introduction of protected areas (PAs) in the world can be traced back to the establishment of 

Yellowstone National Park in the United States in 1872 in response to uncontrolled degradation 

of biodiversity and ecosystem services in the area (Pretty and Smith, 2004; Chape et al., 2008). 

Since then, the number of PAs around the world has continued to increase. For instance, by 

2005, there were 144,296 protected sites world over, covering a total area of about 19,381,000 

km², or 12.9% of the earth’s land area (Fisher et al., 2009). These areas are meant to serve as 



105 
 

reserves for biodiversity and regulating use of important wild flora and fauna. However, 

managing these reserves has become a challenge over the years (Fisher et al., 2005).  

More than 99 % of the protected areas around the world are faced with various threats such as 

poaching, encroachment by crop cultivation and unsustainable harvesting of non-timber forest 

products (NTFPs) (Barve et al., 2005). In addition, conflicts between local communities and 

states over resource user rights and access are common worldwide, particularly over non-

timber forest resources. Over the years, these conflicts have become more frequent due to 

several factors, among them, population growth, urbanization and the realization that resources 

are finite, as well as the desire of the States to ensure sustainable management of natural 

resources (Blaikie and Springate-Baginski 2007).  

Many game reserves in Nigeria have been designated and managed on top-down basis, and 

therefore rarely consider pertinent social, cultural, and political issues, which can only be 

addressed through community participation in conception and  implementation of conservation 

strategies. Establishment of PAs in Nigeria has often meant exclusion of communities from 

extracting natural resources that are important for their livelihoods, and in many cases, some 

communities have been forced out from their lands with little or no compensation (Anthony, 

2007). Such actions often resulted in adverse social impacts on local communities, and 

consequently lead to negative attitudes towards state led conservation strategies (Garcia-

Frapolli et al., 2009). Aswani and Weiant (2004) observed that when local communities are 

excluded from the management of protected areas and their needs and aspirations ignored, it 

becomes extremely difficult to enforce conservation policies. 

Socio-economic and demographic factors such as sex, income, age, education status and 

household level of dependence on natural resources have been reported to significantly 

influence attitudes and perceptions of natural resource users (Ayodeji, 2009; Taruvinga and 

Mushunje, 2010). For instance Wunder et al. (2014) reported that educational status of the 
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resource users could make them more conscious but at the same time less utility maximization 

towards natural resource conservation. The perceptions of the communities on conservation 

are therefore site and context specific (Allendorf et al., 2012; Baral and Heinen, 2007; Shibia, 

2010). This therefore necessitates the need for location specific research if the twin goal of 

sustainable rural livelihoods and biodiversity conservation is to be achieved. In addition, 

understanding communities’ perceptions and attitudes towards natural resource conservation 

is crucial in informing entry point for community-based natural resource management, as well 

as mitigating resource –based conflicts (Meijaard et al., 2013).  

The objective of this study was therefore to assess the perceptions and attitudes of local 

communities towards protected area conservation approach; and determine the socio-economic 

factors influencing local peoples’ perceptions and attitudes towards FGR and conservation of 

non-timber forest products. 

7.2 METHODOLOGY 

7.2.1 Data collection 

 

Primary data was obtained through household survey using a structured questionnaire, and 

focus group discussions guided by a check list of questions. The questions asked were related 

to socioeconomic and demographic attributes of the respondents, household utilization of 

NTFPs, and attitudes, and perceptions towards FGR. The household socio-demographic 

information considered for the study included gender, age, household size, membership to a 

social group, contact with extension agents, level of education, as well as primary and 

secondary occupation of the households. 

Questions on perception and attitudes concerning the NTFPs and resource utilization focussed 

on the benefits derived from the forest, restrictions on resource use, illegal resource collection, 

NTFPs resource degradation, among others. Responses to perception statements posed to 
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respondents were measured on a 5-points Likert scale depending on the respondent’s extent of 

agreement with the statements. The selected statements were assigned scores as follows: 

strongly agree= 5; agree = 4; don’t know = 3; disagree = 2; and strongly disagree = 1. The 

statements on the respondents’ attitude were based on the level of satisfaction with the 

management of FGR. This was also measured on a 5-points Likert scale as follows: very 

dissatisfied =1; dissatisfied = 2; neutral = 3; satisfied = 4; and very satisfied =5 (Kothari and 

Garg, 2014).  Scores were finally categorized into very positive and very negative perceptions, 

and very favourable to very unfavourable attitude, while any score between the two extremes 

represented a neutral position. A total score for each respondent was therefore summed up for 

both perceptions and attitudes.  

The perceptions and attitude statements were sixteen (16), hence the highest score value for 

positive perceptions and attitude was 80, and the least was 16.  Therefore, 16 * 5 = 80 

represented the most positive response possible; 16 * 3 = 48, neutral response; and 16 * 1 = 16, 

most unfavourable response possible. 

7.2.2 Data analysis and model specification 

 

Descriptive statistics such as frequency distribution, percentages, pictogram and measures of 

central tendencies were generated from the data on socioeconomic and demographic 

characteristics of the respondents. The chi-square test was used to determine the difference in 

communities’ perceptions and attitudes towards FGR in the three LGAs considered in the 

study.  

Multiple linear regression was used to determine the socioeconomic and demographic factors 

influencing households’ perceptions and attitudes towards FGR and conservation of NTFPs. 

Multiple linear regression is best suited for continuous variable, hence the respondents’ 

perception and attitudes was computed as continuous variables. In order to avoid the 
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multicollinearity problem, a correlation analysis was carried out to identify variables that were 

significantly (r  0.5) correlated with one another prior to performing multiple linear regression 

analysis. Where variables were found to be significantly correlated to each another, one was 

dropped taking into consideration its relevance and prediction ability of the dependent variable. 

Thus, the variables with higher t-values were retained for the regression analysis. 

Using Multiple linear regression method, the hypothesis of no significant relationship between 

socioeconomic and demographic characteristics of the households and their attitudes toward 

FGR and NTFPs conservation was tested at 5% level of significance with (n-k) degrees of 

freedom (Gujarati, 2004). The multiple linear regression model as expressed by Gujarati (2004) 

was specified as follows:  

𝑌𝑖 =  𝛽𝑜 +  𝛽1𝑋1 +  𝛽2𝑋2 + ⋯ +  𝛽𝑛𝑋𝑛 + 𝜀𝑖 … … … … … … … … (3) 

Where:  βo is the intercept, βi measures the change in y with respect to Xi, holding other factors 

fixed. 

Y = dependent variable (total score of household perception toward FGR) 

X1 = Age of household head in year 

x2 = Sex household head measured as dummy variable (1 if male; 0 if female ) 

x3= Household size (number of persons in the household) 

x4 = Main occupation of the household head 

x5= Educational level of household head (1 if educated; 0 if otherwise) 

x6 = Farm size (ha) 

x7 = Contact with extension agent (Yes = 1; No = 0) 

x8 = Membership to social group 

x9 = Distance to FGR (km) 

x10 = Monthly households’ income ($) 
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β1 - βk = the parameters of the coefficient to be estimated 

i = error term. 

7.3 RESULTS AND DISCUSSIONS 

7.3.1 Socio-economic and demographic characteristics of sampled households 

Socioeconomic and demographic factors such as age, education, occupational status, income, 

household size, proximity and access to natural resource are known to exert significant 

influence on the attitudes and perceptions of the people towards any conservation initiative. 

The results presented in Table 7.1 show that more than half (53%) of the respondents were 

between the age of 30 and 49 years, and less than one-third (23%) of the respondents were 

below 30 years of age. The respondents who were above 50 years of age were 19%, while the 

mean age of the respondents was 38 years. This implies that majority of the respondents were 

relatively young and therefore expected to hold positive perceptions and attitudes towards 

natural resource conservation. This is because the youth are expected to be more informed than 

their older counterparts, and therefore are likely to be aware that the on non-timber forest 

products need to be conserved for the future. 

The average household size of the respondents was 8 persons. About 63% of the respondents 

had a family size of 6-15 persons, while 29% had 1-5 persons. Only 9% of the respondents had 

more than 15 members in their families. These variations in household size of the respondents 

could largely influence their demand for NTFPs, as their needs would be expected to vary with 

their socioeconomic and demographic characteristics (Rodrigues et al., 2011).  

Table 7.1 shows that majority (66%) of the interviewed households had a farm size of between 

0.25 and 2.24ha, while the average farm size was approximately 2 ha. This implies that most 

of the respondents were subsistence farmers who may not produce adequate food to carter for 

their dietary and income requirements, and therefore most probably rely on natural resources 

around them to meet the deficits. 



110 
 

Table 7. 1: Socioeconomic and demographic characteristics of the respondents 

Household attribute Frequency   Mean±STD 

Age 

20-29 90(23)   38±11.34 

30-39 128(32)    
40-49 86(21)    
50-59 74(19)    
60-69 22(5)    
Household size (persons)     
1 5 114(29)   8±2 

6 10 180(45)    
11 15 70(17)    
16-20 34(8)    
21-25 2(1)    
Farm size (ha)     
0.25-1.24 145(36)   2±0.5 

1.25-2.24 117(29)    
2.25-3.24 91(23)    
3.25-4.24 32(8)    
4.25-5.24 15(4)    
Distance to FGR (km)     
0.25-2.25 158(40)   3.64±2.34 

2.26-4.25 97(24)    
4.26-6.25 89(22)    
6.26-8.25 49(12)    
8.26-10.25 7(2)    
Household income (USD)    
17-84 100(25)   165±10.5 

85-150 109(27)    
151-215 101(26)    
216-285 44(11)    
286-350 21(5)    
351-415 8(2)    
≥416 17(4)    
Proportion of income derived from NTFPs (%) 

  
0.51-20.50 88(22)   34.84±8.27 

20.51-40.50 181(45)    
40.51-60.50 90(23)    
60.51-80.50 32(8)    
≥80.51 9(2)    
Male 344(86)    
Female 56(14)    
Marital status     
Married 377(94)    
Single 20(5)    
Divorce 3(1)    



111 
 

Table 7. 1: Socioeconomic and demographic characteristics of the respondents 

Household attribute Frequency   Mean±STD 

Educational level     
Informal education 135(34)    
Primary 140(35)    
Secondary 97(24)    
Tertiary 28(7)    
Main occupation     
Farming 149(37)    
Trading 74(19)    
NTFP extraction 114(28)    
Employment 9(2)    
Craft and artisans 54(14)    
Contact with extension agent     
Have contact 253(63)    
Have no contact 147(37)    
Main source of NTFPs     
FGR 304(76)    
Own farm 62(16)    
Market 34(8)    
Procedure for NTFPs collection from FGR    
Seeking permission 100(35)    
Illegal collection 204(67)       

Source: Household interviews (N = 400); *Percentage of households’ attribute are shown in 

parentheses  

The average distance from the households’ homesteads to FGR was 3.6km and approximately 

64% of the sampled respondents lived between 0.25 and 4.25 km away from the reserve. This 

shows that most of the sampled households could access and utilize NTFPs from FGR and thus 

were expected to have positive and favourable attitude towards FGR due to the possible 

benefits. As noted by Sundriyal et al. (2004), the community attitudes towards forest resources 

vary depending on the average distance to forest, availability of resources and access rights. 

 The monthly income of more than half (53%) of the respondents ranged from USD 85-215 

(₦26,000-65,000), whereas about a quarter (25%) of the respondents had a monthly income of 

USD 17–84. The mean household income was USD 165 (₦49,952) per month. This indicates 

that most of the interviewed households were low and medium income earners who are likely 

to find it difficult to meet their family needs, considering the average household size of 8 
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persons. Thus, most of these households are more likely to depend on sales and consumption 

of natural resources around them. They are therefore most likely to have negative attitudes 

toward the protectionist approach of NTFPs conservation that excludes them from exploiting 

the resources. 

Most (68%) of the respondents derived between 20-60% of their total household income from 

NTFPs. This finding is consistent with those of Ojo (2007) and Ejidike and Ajayi (2013) who 

reported that majority of the rural households in Nigeria derived more than 50% of their total 

income from forest products. Although peoples’ attitudes and perceptions towards a given 

management strategy is a function of costs and benefits of the approach to them, from these 

findings, one would expect a reasonable number of the sampled population to have positive 

attitudes towards conservation of the NTFPs.  

Gender distribution of the sampled household revealed that there were more male headed-

households (86%) than female-headed households (14%) (Table 7.1). The fewer number of 

female respondents was attributed to the seclusion of women as is the norm in predominantly 

Muslin communities of northern Nigeria. However, as reported by Vedeld et al. (2007), gender 

of the head of the household may affect the types of resources that they collect from the 

environment. This is particularly true in traditional societies where males and females have 

specific roles, activities, as well as user rights.  

Most (94%) of the sampled household were married, 5% were single and only 1% were 

divorced (Table 7.1). This implies that a higher percentage of respondents had family 

responsibilities, hence required more sources of livelihoods to carter for their household needs. 

This could affect their attitude towards protected area system of conservation as they would be 

expected to be more reliant on the NFTPs for their livelihoods, and therefore may not welcome 

any strategy that would restrict access to the resources. Ideally, households’ attitudes and 
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perceptions pertaining to NTFPs conservation and utilisation are expected to be influenced by 

the education level of the respondents. As noted by Muchapondwa (2003), educated people are 

expected to be more informed and aware of potential benefits to be derived from the forest than 

their less educated counterparts. The results of this study showed that majority (66%) of the 

respondents had formal education while the remaining 34% had informal education. 

Technically, this finding implies that all the respondents were exposed, and thus, were expected 

to have a better understanding of the benefits of FGR and the protection policy, thereby leading 

to a positive attitude towards the system. 

The occupational structure of the interviewed households revealed that about 66% of the 

respondents relied on natural resources (farming and forest resources extraction) for their 

livelihoods. This finding concurs with that of Musa et al. (2012) who reported that over 70% 

of the Nigeria’s rural dwellers engage in agriculture and forest resource extraction as their 

primary occupation.  About 63% of the sampled households had contact with extension agents 

on a periodic basis. This indicates that most of the respondents were likely to be aware of the 

importance of natural resource conservation and therefore were expected to perceive protected 

area conservation approach positively. As observed by Madumere (2000) and Agbogidi and 

Ofuoku (2005), effective utilization of agricultural extension education programs can help in 

raising awareness among forest-dependent communities on sustainable management of their 

environments. 

The majority (76%) of the respondents sourced their NTFPs from FGR, while 16% and 8% 

obtained NTFPs from their own farms and market, respectively (Table 7.1). These results 

corroborate those of Shackleton et al.  (2007) who reported that majority of the rural inhabitants 

in South Africa sourced their NTFPs from forestlands adjacent to their communities. Most 

(67%) of the sampled households collected NTFPs products from FGR without permission 
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despite the reserve’s protection status. This implies that such households are unlikely to 

positively view conservation policies that would regulate access to the forest.  

7.3.2 Households’ perceptions towards protected area NTFPs conservation 

The perceptions of communities towards FGR and conservation of its non-timber forest 

products are presented in Table 7.2. A greater proportion (72%) of the sampled households 

agreed that the establishment of FGR is necessary if biological diversity of the forest is to be 

conserved. However, some of the respondents from Doguwa (18%), Tudunwada (33%) and 

Sumaila (19%) were opposed to the conservation approach. This finding indicate that the 

community generally entrust the state with conservation of FGR partly because of the fear of 

tragedy of the common scenario if the reserve is to be manage by community as revealed by 

the communities during the FGDs.  

In assessing whether the local people should be responsible for the protection of FGR, the 

results indicated that majority of the respondents from Doguwa (73%), Tudunwada (68%) and 

Sumaila (67%) were against community-based forest resource management approach. This was 

attributed to the fear of free riding, and also mismanagement, which may eventually lead to the 

tragedy of the common scenario with the tendency of users pursuing individual interests at the 

expense of conservation. Furthermore, most (63%) of the interviewed residents reported that 

they were satisfied with the forest user rights given to them by the management of FGR to 

collect NTFPs from the reserve for household consumption only. They indicated that the period 

of time allocated to collect resources was very limited and hence needed to be reviewed. This 

implies that communities were somewhat happy with the State management of the forest 

reserve.  
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Table 7. 2: Households’ perceptions towards protected area conservation in Falgore game reserve 

Perception statements  Percentage of respondents   

LGAs Strongly 

disagree 

Disagree Neutral Agree Strongly 

agree 

df χ2 

FGR is necessary Doguwa 7 11 5 28 49 8 16.17*** 

 Tudunwada 17 16 3 29 35   

 Sumaila 11 8 4 39 38   

Local people should protect the forest Doguwa 32 41 5 18 9 8 14.40** 

 Tudunwada 22 46 5 21 6   

 Sumaila 27 40 4 16 13   

PA recognize indigenous peoples’ rights Doguwa  8 22 6 47 17 8 13.97** 

 Tudunwada 9 29 6 34 22   

 Sumaila 4 21 7 54 14   

Participatory NTFPs conservation is necessary Doguwa 5 12 6 49 28 8 19.95*** 

 Tudunwada 10 20 5 33 32   

 Sumaila 4 14 12 32 38   

Illegal collection of NTFPs causes forest degradation Doguwa 5 17 6 43 29 8 15.25** 

 Tudunwada 4 12 2 48 34   

 Sumaila 5 6 3 58 28   

Restriction of access is key to sustainable conservation Doguwa 6 15 5 38 36 8 0.09** 

 Tudunwada 6 11 7 48 28   

 Sumaila 5 6 3 58 28   

There is need for NTFPs collection fees Doguwa 12 12 3 50 23 8 12.98NS 

 Tudunwada 11 14 6 40 29   

 Sumaila 7 6 3 60 24   

Adequate time for NTFPs collection is needed Doguwa 19 35 11 26 9 8 19.79*** 

 Tudunwada 23 21 25 25 6   

 Sumaila 23 17 25 25 10   

Indiscriminative access to NTFPs is needed Doguwa 18 31 17 13 21 8 18.16*** 

 Tudunwada 18 14 27 26 19   

 Sumaila 18 17 26 20 18   

Source: Household interviews (N = 400);  NTFP- Non-timber forest products; FGR – Falgore game reserve; LGAs – Local government areas;  PA – Protected area; *** = 

Significant at 1%, ** = Significant at 5%; NS = Non-significant 
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The majority (Doguwa (77%), Tudunwada (65%) and Sumaila (70%)) of the sampled 

respondents perceived joint forest resource conservation by stakeholders as one way of 

reducing illegal resource collection from the reserve (Table 7.2). This clearly indicates the need 

for community involvement in natural resource management in the study area in spite their 

acceptance of State management. The results of the households’ perceptions on the negative 

consequences of illegal exploitation of NTFPs from FGR revealed that the quality and quantity 

of NTFPs stock is declining and if left unchecked such trends may consequently affect the 

livelihoods of those depending on the products for their social and economic wellbeing. 

However, the communities associate illegal collection of NTFPs to outsiders and Fulani 

pastoralists who have illegally settled in the reserve for many decades. 

 Majority of the respondents in Doguwa (74%), Tudunwada (77%) and Sumaila (86%) 

favoured restricted access to NTFPs as key to successful conservation of the forest. Similarly, 

about 75% of the sampled households expressed their readiness to pay for non-timber forest 

products collection from FGR if required (Table 7.2). This was attributed to the fact that most 

of the respondents considered illegal resource exploitation detrimental to sustainability of their 

livelihoods. This shows how critical the forest is to the households living close to the forest, 

especially during the dry spells and droughts when food is in short supply. Besides the limited 

time allocated for NTFPs collection, the respondents indicated that forest officials tend to 

favour local leaders while issuing NTFPs collection permits. Such perceptions may ultimately 

lead to non-compliance with the rules and regulation governing the use of the forest by the 

community. Generally, the results presented in Table 7.2 it is clear that majority of the 

respondents had positive perceptions toward establishment of FGR. 
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7.3.3 Households’ attitudes towards Falgore game reserve  

It has been widely acknowledged that communities living in and around the vicinity of PAs are 

critical to the success of conservation efforts (Wiggins et al., 2004; Robertson and Lawes, 

2005). Therefore, their attitudes towards conservation and understanding of the environmental 

policies are critical in informing conservation approaches. The respondents’ attitudes towards 

FGR and NTFPs conservation are presented in Table 6.3. More than half of the respondents 

from Doguwa (52%) and Tudunwada (53%) were not satisfied with capacity or adequacy of 

the available game guards in providing full protection of the reserve. This finding concur with 

that of Tudunwada (2012) and Badamasi et al. (2010) who reported that the Falgore game 

reserve was lacking well-trained and adequate staff and even the ones available were poorly 

remunerated and ill equipped to perform their duties.  

Participation of local people in conservation activities enables clear definition of resource 

users’ rights, as well as benefits sharing where necessary, thus promoting collaborative 

management of resources in protected areas. The results on the level of satisfaction of local 

people’s involvement in the decision-making process regarding the conservation of NTFPs in 

FGR showed that most of the surveyed households from Tudunwad (63%) and Sumaila (55%) 

were dissatisfied with the low level of communities’ involvement in the decision-making 

processes. This implies management decisions regarding conservation strategies are carried out 

by forest officials with little or no participation from communities who are important 

stakeholders. This approach has the potential of aggravating non-compliance with conservation 

regulations. 
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Table 7. 3: Households’ attitude towards Falgore Game Reserve 

Attitude statements  Percentage of respondents   

LGAs Strongly disagree Disagree Neutral Agree Strongly agree df χ2 

There are adequate game guards Doguwa 35 17 6 14 28 8 25.09*** 

 Tudunwada 46 7 14 5 28   

 Sumaila 36 5 13 11 35   

Local people are involved in conservation activities Doguwa 34 2 9 25 30 8 50.28*** 

 Tudunwada 40 1 22 5 32   

 Sumaila 36 11 9 12 32   

Local people contribute to NTFPs conservation Doguwa  26 2 10 18 44 8 14.66** 

 Tudunwada 24 4 21 15 36   

 Sumaila 23 7 11 20 39   

It is necessary to apply penalties against illegal resource exploiters Doguwa 21 5 14 18 42 8 12.64NS 

 Tudunwada 26 2 12 11 49   

 Sumaila 32 2 7 15 44   

Information sharing between forest wardens and community is 

satisfactory 

Doguwa 27 5 10 24 34 8 13.82** 

 Tudunwada 31 2 16 15 36   

 Sumaila 30 21 2 17 30   

Protected area is the best conservation system Doguwa 22 5 9 30 34 8 10.25NS 

 Tudunwada 22 3 11 25 39   

 Sumaila 29 2 15 29 25   

There is quality and quantity of NTFPs under PA conservation 

approach 

Doguwa 8 13 6 30 43 8 15.03** 

 Tudunwada 9 10 5 33 43   

 Sumaila 7 14 7 22 60   

Source: Household interviews (N = 400), NTFP- Non-timber forest products, FGR – Falgore game reserve, LGAs – Local government areas, PA – Protected area, *** = Significant at 1%, ** = 

Significant at 5%; NS = Non-significant
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Most (57%) of the interviewed households expressed high level of satisfaction with the local 

people’s contribution towards NTFPs conservation in FGR (through protection of illegal 

exploitation of resources, excessive fuel wood collection and information sharing with game 

guards). This shows the value the communities attach to the forest and their willingness to 

conserve it. 

The local respondents shared the same opinion about the application of penalties against illegal 

resource extractors by the officials of FGR. Majority (60%) of them indicated that the game 

guards duly meted out the punishment meant for the illegal resources collectors. More than half 

of the interviewed households from Doguwa (58%) and Tudunwada (54%) were satisfied with 

the level and process of information sharing often used by the forest officials to reach out to 

communities close to FGR. However, more than half (51%) of the sampled respondents from 

Sumaila were not satisfied with efficiency and effectiveness of the procedure of information 

sharing. They opined that inadequate information sharing between the forest reserve managers 

and local people remained the main source of resource use conflicts in the area.  

The results of the local peoples’ view on the efficiency and effectiveness of protected area 

system of natural resource conservation indicates that many (61%) of the sampled households 

were satisfied with the approach and considered it as the best system for conservation of FGR. 

The majority (77%) of the respondents showed satisfaction with the current quality and 

quantity of the available NTFPs in FGR under the state management. This was further 

supported by the local communities’ perception that FGR would have been degraded under 

communal tenure rights. This implies that despite the deterioration and resources degradation 

due to natural and anthropogenic factors, the locals still appreciate the condition of the reserve, 

as well as the role of the State in conservation. 
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7.3.4 Factors influencing households’ perceptions and attitudes towards protected area     

conservation system  

Table 7.4 presents the results of multiple regression of factors influencing household 

perceptions and attitudes towards protected area conservation. Out of the ten predictor variables 

fitted in the model, six variables (age of household head, gender, education of household head, 

membership to social group, contact with extension agents and distance to FGR had significant 

influence on households’ perceptions and attitudes towards FGR and NTFPs conservation 

strategies. On the other hand, household size, main occupation, farm size and households’ 

income did not significantly influence households’ perceptions and attitudes towards FGR. 

Whereas age, education, contact with extension agents and membership to social group had 

positive and significant influence on households` perceptions and attitudes towards protected 

area conservation approach, gender and distance from home to FGR had negative influence on 

the respondents’ favourable attitudes towards protected area conservation approach in FGR.  

The age of the household head had a positive and significant influence on perceptions and 

attitudes towards FGR as was hypothesized. This implies that the older generation were likely 

to view conservation positively compared to the youth. Similar findings were reported by 

Beyene et al. (2014) who found significant positive relationship between age of household 

heads and their perceptions on using Bamboo to combat deforestation in Benishangul Gumuz 

Region, Ethiopia. This implies that older persons are likely to be less utilitarian and may also 

have better understanding of the environmental regulations than the younger counterparts.  

Sex of the household heads was negatively associated with a favourable attitude towards 

protected area conservation. Most (70%) of the male-headed households were willing to pay 

for NTFPs collection from the reserve and to support participatory forest resource conservation. 

On the other hand, less than 25% of the female-headed households were willing to support 
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participatory forest resource conservation and also most of them were not willing to pay for 

NTFPs collection from FGR. This can be explained by the fact that women may perceived the 

forest as less important than men because most of the women in the study area do not collect 

NTFPs from the reserve due to cultural reasons. Men, on the other hand view the forest as a 

critical resource base for their livelihoods, particularly those who derive large proportion of 

their household incomes from sale of NTFPs.  

Table 7. 4: Factors influencing households’ perceptions and attitudes towards protected 

area conservation 

Households’ attributes         β            Std. Error  t-value 

Constant               56.2310    3.0062 18.70***  

Age of household head     0.1242     0.0445   2.79***  

Sex of household head    -2.6222    1.2047  -2.18***  

Household size     -0.1387    0.1057  -1.31   

Main occupation    -0.3731    0.2541  -1.47   

Education level of household head    4.3173     0.5264   8.20***  

Farm size       0.3950    0.3888   1.02   

Contact with extension agent      3.7636    1.0569   3.56***  

Membership to social group      4.9856    1.0306   4.84***  

Distance to FGR     -1.0819   0.2262  -4.78***  

Household income    1.496 E-005    0.0000    0.83   

Source: Household interviews (N = 400); F-value = 48.19***; R2 = 55.33%, *** = Significant 

at 1%, ** = Significant at 5%; NS = Non-significant 

  

Sex of the household heads was negatively associated with a favourable attitude towards 

protected area conservation. Most (70%) of the male-headed households were willing to pay 

for NTFPs collection from the reserve and to support participatory forest resource conservation. 

On the other hand, less than 25% of the female-headed households were willing to support 

participatory forest resource conservation and also most of them were not willing to pay for 

NTFPs collection from FGR. This can be explained by the fact that women may perceived the 

forest as less important than men because most of the women in the study area do not collect 

NTFPs from the reserve due to cultural reasons. Men, on the other hand view the forest as a 

critical resource base for their livelihoods, particularly those who derive large proportion of 

their household incomes from sale of NTFPs.  
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The education level of the household head positively influenced the positive attitudes and 

perceptions of the respondents towards conservation, implying that the more educated the 

persons were, the more likely they would support conservation of the forest. This finding agrees 

with that of Bogale (2011) who noted that households with higher education and training 

expressed more willingness to pay for ecosystem services than less educated ones. This may 

be attributed to the fact that less educated households may have low understanding of 

environmental policy and natural resource users’ rights. You may then find more uneducated 

household heads engaging in illegal resource exploitation in protected areas than educated 

households who may have the tendency to comply with regulations of resource exploitation.  

The results show significant positive relationship between the sampled households’ perceptions 

and attitudes towards conservation and their interaction with extension agents, implying that 

household heads who belonged to social groups were more positive towards protected area 

forest conservation approach.. This was not a surprise as quality interaction with extension 

agents helps in sharpening households’ understanding of negative consequences of 

environmental degradation and its impacts on human well-being. This finding is consistent 

with that of Koenig et al. (2011) who reported that social networks among members of a group 

can build community resilience and increase the adaptive capacity for environmental 

management. 

An inverse relationship between household heads’ perceptions and distance to FGR was 

observed, an indication that households living near the forest are likely to be more positive to 

conservation of the forest as compared to their distant counterparts. This may be partly due to 

the fact that households nearer to the forest could be more dependent on the NTFPs and 

therefore attach more value to their conservation than those living farther away from the forest. 

This finding is inconsistent with those of Taruvinga and Mushunje (2010) who reported a 

positive relationship between household participation in wetland conservation and distance 
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from farmers’ field to the wetland. They noted that households living nearer to the wetland 

being highly dependent on the resource may be reluctant to support policies that may restrict 

their access to the wetlands.  

7.4 CONCLUSIONS AND RECOMMENDATIONS 

7.4.1 Conclusions 

 The results show that most of the respondents were aware of the benefits of the 

conservation of FGR, and also supported the need to conserve the forest. Protected area 

forest conservation approach is popular among the households and therefore considered 

by the majority as the best management option for NTFPs conservation in FGR.  

 Despite the community acceptance of the protection of the FGR, they would be willing 

to partner with government in the area of biodiversity conservation, specifically on 

participatory forest management, in order to supplement the efforts of the state and also 

to ensure sustainability of the conservation in the area.  

 This study shows that younger household heads oppose protected area system of 

conservation compared to their aged counterparts, this is partly because of the 

overreliance of the former on NTFPs. This has adverse implications for sustainable 

conservation both in the short and long run.  

 Social networks among community members in form of membership to social groups, 

as well as extension services are critical in awareness creation and instilling positive 

perceptions and attitudes towards conservation among the communities living close to 

the forest.   

7.4.2 Recommendations 

 It is recommended that policy makers and conservation agencies should take advantage 

of the positive attitudes and perceptions of the communities towards conservation of 
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FGR as an entry point to promote participatory forest management in the study area. 

This will help in ensuring proper enforcement of forest conservation regulations, as 

well as equitable distribution of costs and benefits arising from conservation among 

stakeholders. 

 To avoid apathy and illegal resource exploitation, the issuance of NTFPs collection 

permit to local residents should be transparent and non-discriminative. 

 Development of effective and efficient channels of information sharing between the 

community and the FGR officials is recommended to ensure informed decisions and 

inclusivity in conservation matters. 

 Public awareness creation should target the youth, less educated and women. This 

should be aimed at not only addressing the negative attitudes towards conservation by 

these groups but also to ensure sustainable exploitation by the less educated that are 

likely to be more dependent on the forest resources, as well as the youth that would still 

rely on these resources in the future. 

 There is need to promote participation of  households in social groups, awareness 

creation on the benefits of forest conservation  as a way of ensuring positive attitudes 

towards natural resource management among the forest-proximate communities in the 

study area.  
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CHAPTER EIGHT 

SUMMARY CONCLUSIONS AND RECOMMENDATIONS 

8.1 Conclusions 

 The main drivers of forest cover loss in FGR are indiscriminate fuelwood collection, 

and unregulated grazing because majority of the forest proximate communities rely on 

fuelwood for domestic energy needs and sale to generate income, and the forest serves 

as the only dry season grazing refuge for the Fulani herdsmen. 

 The main hotspots of forest cover change are the north, central and eastern parts of the 

forest reserve. These are the areas affected most by anthropogenic activities such as 

charcoal making for subsistence and income generation, as well as illegal grazing by 

the neighbouring communities.  

 The respondents’ willingness to pay for conservation of NTFPs in FGR is dependent 

on the known, as well as foreseen benefits that are likely to accrue from their 

conservation. For instance, communities are willing to pay more money for fuelwood 

and honey collection from the reserve because majority of the households rely on 

fuelwood for most of their domestic energy needs and because these two products have 

high market value. 

 Wealthier and educated household heads are more willing to pay for NTFPs 

conservation because they have little or no budget constraints, and are more aware of 

the benefits they would derive from forest conservation.  

 This study has revealed that levying NTFPs collection from FGR by the forest 

department would provide a good opportunity for an additional source of revenue for 

the government as the community are willing to pay for the collection of NTFPs from 

the reserve.  
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 Lack of transparency and accountability as well as disputed access rights are the major 

setbacks limiting household corporation in forest conservation in the study area. 

 Falgore game reserve supports households’ livelihoods through provision of NTFPs 

such as fuelwood, medicinal herbs, fodder for livestock, honey, gum arabic and fruits 

for domestic use and sale to generate income. This provides a safety net for households, 

particularly when there is a shortfall in agricultural production.  

 Collection of NTFP is differentiated by gender. For instance, males participate more in 

honey and gum arabic extraction than their female counterparts because extraction of 

the two products require traveling long distances into the forest, and sometimes 

spending days or weeks in the forest. In addition to cultural barriers to their participating 

in such activities, majority of the female household heads may not be willing to take 

such risks.   

 Extraction of non-timber forest products represent an important source of income for 

communities proximate to FGR given that they contribute about 40% of the total 

income of about 68% of the households in the study area.  

 The results show that most of the respondents are aware of the benefits of the 

conservation of FGR, and also support the need to conserve the forest.  

 Protected area forest management approach is considered by majority of the households 

as the best management option for NTFPs conservation in FGR. This is because the 

community believe that if they were to be entrusted with the management of the reserve 

it may end up being an open access resource therefore leading to tragedy of the 

commons, a situation where individual benefits are pursued at the expense of the 

environment. 
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 The communities would be willing to partner with government in the area of 

biodiversity conservation, specifically participatory forest management in order to 

ensure sustainability of efforts by the state. 

 Poor communication and discriminative issuance of permits for extraction of NTFPs 

by forest officials are contributing to illegal resource exploitation among households 

who believe that they are unjustly restricted from gaining access to the reserve. 

 Social networking and interaction with extension agents are key in instilling positive 

perceptions and attitudes towards forest conservation. This is because social groups 

provide a platform for sharing information and capacity building on sustainable natural 

resource management and general community wellbeing.   

8.2 Recommendations 

The following recommendations arise from the results and conclusions of this study: 

 Restoration of forest cover should target the degradation hotspots in the central, eastern 

and northern parts of the forest as they are most prone to overexploitation.  

 Promotion of alternative domestic cooking energy, such as biogas to communities 

proximate to FGR is recommended in order to reduce pressure on the forest wood 

resources.  

 The government needs to establish more cattle routes and grazing reserves, while 

protecting the existing ones to address the problem of illegal invasion of forest reserves 

in the state. 

 Introduction of negotiated fees for collection of forest products is recommended given 

that majority of the household are willing to pay forest conservation in the study area. 

 Key to successful implementation of NTFPs collection levy is the establishment of a 

joint committee comprising of both government officials and community leaders in 
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order to restore confidence of the communities who have distrust for government 

officials as revealed in this study.  

 To avoid apathy and illegal resource exploitation, the issuance of NTFPs collection 

permit to communities should be transparent and non-discriminative.  

 There is need for government and conservation agencies to promote off-farm alternative 

income generating activities to extraction of NTFPs to reduce overreliance on the forest 

resources for income generation. This would help shift focus to conservation rather than 

exploitation of the NTFPs given that the expected income was the main motivation 

behind the positive attitude and willingness to pay for NTFPs and forest conservation.  

 It is recommended that policy makers and organizations involved in conservation 

should take advantage of the positive attitudes and perceptions held by the communities 

towards protected area conservation approach as an entry point to promote participatory 

forest management in the study area to ensure proper enforcement of forest protection 

rules, as well as equitable distribution of costs and benefits of forest conservation 

among stakeholders.  

 Public enlightenment and awareness campaigns should give more emphasis to the 

youth, less educated and women who hold negative perceptions and attitudes towards 

protected area conservation. This should be aimed at not only addressing the negative 

attitudes towards conservation by the state, but also to ensure sustainable exploitation 

by groups such as the less educated that are likely to be more dependent on the forest 

resources, as well as the youth who would still rely on the resources in the future. 

 Interventions should be directed towards establishment and strengthening social and 

development groups as they are important in knowledge and capacity building 

dissemination on sustainable natural resource management. 
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 Capacity building of local communities on conventional methods of extracting honey 

is suggested based on the general observation which shows that local communities lack 

the required skills and knowledge on conventional honey harvesting despite its potential 

for income generation with little or no harm to the forest ecosystem. 

 Strategies aimed at improving NTFPs extraction and conservation in FGR should 

deliberately target men as they are key actors in extraction of forest resources, 

especially honey and gum arabic. 
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APPENDICES 

Appendix 1: Household survey questionnaire for Non-timber Forest Products Valuation 

in Falgore Game Reserve (FGR) in Kano Nigeria 

General Information  

1. Date of interview……………../………………/……………… 

2. Questionnaire number…………………………… 

3. Name of the enumerator………………………………Phone No: 

4. Name of respondents (optional)…………………………….. Phone No: 

5. State ………………. Local Government ………………community …………… 

Socio-economic Information of the Respondents 

 

6. Sex of the respondent  a) Male  [  ]   b) Female [  ] 

7. Age of the respondent [                ] in years 

8. Marital status of the respondents : a) Married [ ] b) Single [  ] c) Divorced [ ] d) Widow 

[ ] 

9. Educational status of the respondent: a) Informal education [  ] b) Primary [  ] c) 

Secondary [  ]  d) Tertiary [  ] 

10. a) Household size of the respondent………………. 

b) Household composition 

 

Age class Male Female Total 

Aged (Above 50 yrs)    

Adult (14-50yrs)    

Child (7-13yrs)    

Child (<7yrs)    

 

11. What is your main occupation? a) Farming [  ] b) Trading [  ] c) Formal employment [  

] d) Craft and artisans [  ] e) Forest resources extraction [  ] f) Others specify…………… 

12. What is your secondary occupation? a) Farming [  ] b) Trading [  ] c) Government salary 

job [  ] d) Craft and artisans [  ] e) Forest resources extraction [  ] f) Others 

specify………………… 

13. How much do you earn from the following sources of income per month? 

 

S/No Income Source Amount in ₦ 

1 Self-employment (trading, tailoring, carpentry, crafts, 

bricklaying, blacksmithing, etc.) 

 

2 Salary and wages  

3 Sales of Agricultural crop produce  

4 Sales of Livestock  
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5 Remittances (money sent by children and relatives)  

6 Money earned from interest on capital lent out and 

rent on building or dividend on shares, etc. 

 

 

14. Is there any member(s) of your household who is earning income? a) Yes  [ ]   b) 

No  [ ] 

15. If yes, state their income in ₦ in the table below 

Name Daily Weekly Monthly 

    

    

    

    

    

    

    

    

 

16. Does your household keep livestock? a) Yes [  ] b) No [  ] 

17. If yes kindly indicate how many livestock your household have and their grazing site 

S/No Livestock Type Number Grazing site 

 Cattle   

 Sheep   

 Goat   

 Donkey   

 

18. What is the of your farm size …………………… in hectare 

Social and institutional factors of the respondents 

19. Are you an indigene of this community? a)  Yes [  ]   b) No  [  ]  

20. If no for how long have you lived in this community…………………in years 

21. Do you have contact with extension agent? a) Yes [  ] b) No [  ] 

22. If yes how often? a) Daily [  ] b) Weekly [ ] c) Fortnightly [ ] d) Monthly [  ] e) Yearly 

[  ] 

23. Are you a member of any social organization? a) Yes [  ] b) No [  ] 

24. If yes, name the organization you belongs to…………………………………………  

25. What is the distance between your homestead and clinic or hospital……………..in km 

26. What is the distance between your homestead and nearest market………………..in km 

27. What is the distance between your homestead  and main road………………..…..in km 

28. What is the distance between your homestead and public schools……………….in km 
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Non-timber Forest Products Information 

29. Do you use NTFPs in your household? a) yes  [      ]   b) No  [     ] 

30. If yes what are the different types of NTFPs do you use and for what purpose? 

 

NTFPs Household 

consumption  

Sale at local 

market 

Fuel wood   

Gum Arabic   

Fruits nuts   

Fodder    

Honey    

Medicinal plant   

Others   

 

31. State the main source of your NTFPs? a) FGR [  ] b) Own farm c) Market d) Others 

specify……… 

32. If you collect NTFPs from FGR, how do you get access to the forest? a) paying of fees 

[  ] b) Seeking of permission [  ] c) Free collection [  ] 

33. For how long have you been using the said method in question 32 in years [        ] 

34. Are you happy with the procedure you are using to access NTPS in FGR? a) yes  [      ]   

b) No  [     ] 

35. Are NTFPs important for your livelihood? a) yes  [      ]   b) No  [     ] 

36. If yes, in which of the following way(s) do NTFPs from FGR positively affect your 

livelihoods? a) Income generation [  ] b) Employment [  ] c) Household food provision 

[  ] d) Fodder for livestock [  ] e) Spiritual  and cultural services f) Environmental 

services [  ] g) Fruit nuts [    ]   h) Fuelwood [   ] 

37. Who is mainly responsible for the collection/extraction of NTFPs in your household? 

 

NTFPs Men Women Boys Girls 

Fuel wood     

Gum Arabic     

Fruits nuts     

Fodder      

Honey      

Medicinal plant     

Others     
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38. What is the trend of NTFPs in terms of quantity and quality in FGR for the last three 

decades? 

 

Period Quantity of NTFPs Quality of NTFPs 

 Increasing Constant  decreasing Increasing Constant  decreasing 

1985       

1995       

2005       

2015       

 

39. Please provide information about the quantity of NTFPs consumed at household and 

sold at the market in the last month. 

 

NTFPs Quantity 

consumed 
Value in ₦ Quantity sold Value in ₦ 

Fuel wood     

Gum Arabic     

Fruits nuts     

Fodder      

Honey      

Medicinal plant     

Others     

 

Perceived drivers of forest degradation 

40. How would you rate the condition of FGR in the last three decades and the main causes 

of degradation? Use the key below. 

 

Period Very 

degraded 

Degraded  Undecided Slightly 

degraded 

Not 

degraded 

Causes of 

degradation in 

order of 

importance 

1985       

1995       

2005       

2015       

a. Poor grazing management, b) Forest fire, c) Expansion of crop cultivation  

d) Excessive and unregulated fuelwood collection e) Illegal hunting of game animals 

f) Harvesting of medicinal plant g) Others………………………………….. 

 

41. In order of priority name three most important causes of forest degradation in your 

Falgore game reserve  

a)……………………………………………………………………………………….. 
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b)………………………………………………………………………………………... 

c)………………………………………………………………………………………... 

42. Who do you think is/are responsible for forest resource degradation in FGR? 

a. Political leaders (rent seekers)  [  ] 

b. Local elite (elite capture)          [  ] 

c. Illegal resources exploiters       [  ] 

d. Outsiders                                   [  ] 

e. Forest department staff             [  ] 

f. General public                          [  ] 

g. Fulani herdsmen                       [  ] 

h. Climate change                         [  ] 

i. Others…………………………………………………………………………… 

 

Perception and attitude of local people toward protected Area forest resources 

conservation 

 

S/No questions SD DA UD A SA 

43 Do you agree that establishment of FGR is necessary 

to sustain the forest resource in your area? 

     

44 Do you believe that it is the responsibility of the local 

people to protect the surrounding forest? 

     

45 Do you agree that the protected area system 

adequately recognized indigenous people’s right to 

access and use of resources? 

     

46 Do you think there is need for local people 

participation in forest resource management of FGR? 

     

47 If invited by the authority of FGR would you be 

willing to participate in forest conservation? 

     

48 Do you agree that free collection of forest resources 

has reduced the vegetation cover of FGR over the 

past three decades? 

     

49 Is your household affected by the changes in forest 

resources? 

     

SD = Strongly disagree, DA = Disagree agree, UD = Undecided, A = Agree, SA = strongly 

agree 

50. In what ways does this change affect your household? a) increase food insecurity [  ] b) 

Low income [   ] c) Unemployment [  ] d) change in microclimate [  ]  e) Culture erosion 

[  ] f) energy problem [  ] 

S/No questions SD DA UD A SA 

51 Do you think there is any need for resource 

extraction fees and or seeking permission before 

utilizing the available NTFPs of FGR? 

     

52 Do you believe that restriction of access to resources 

in the reserve is pre-requisite for sustainable 

conservation of FGR? 
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53. Are you aware of the resource collection permits given to local people? a) Yes [  ]  b)  

No [  ]  

S/No Questions SD DA UD A SA 

54 Do you agree that resource collection permits is 

offered in a timely manner? 

     

55 Do you believe that this license is offered without 

discrimination? 

     

 

Attitude toward Protected Area conservation 

 Questions VS SS NS 

56 To what extend are you satisfied with the resources access right 

provided to your community by FGR administration? 

   

57 Are you satisfied with capacity of game rangers to ensure 

physical protection of the reserve against anthropogenic adverse 

influences? 

   

58 To what extent are you satisfied with the process of public 

participation/engagement in decision making process regarding 

the reserve? 

   

59 To what extent are you satisfied with the participation of the 

local people in the forest conservation activities of FGR? 

   

60 To what extent are you satisfied with level of application of 

penalties on illegal resources exploiters? 

   

61 To what extent are you satisfied with the public access to 

information regarding management decision between FGR 

administration and your community? 

   

62 To what extent are you satisfied with the condition of forest 

resources under protected area system PA system? 

   

VS= Very satisfied, SS= somewhat satisfied, NS= Not satisfied 
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Appendix 2: Questionnaire for contingent valuation method (CVM) 

Introduction 

In this section, I would like to ask you how much you will be willing to pay for the collection 

of various NTFPs in Falgore game reserve (FGR) in order to determine how much various 

NTFP are worth to you in Naira as well as, your desire for the protection of FGR against 

deforestation and subsequent degradation. Below is the background information of the FGR 

under the current management system and also a strategy which would strengthen the condition 

of NTFPs in the reserve as well as, the associated benefits for present and future generation.  

Background information on Falgore game reserve  

Falgore game reserve (FGR) is one of the protected areas in Kano and an important source of 

livelihood for forest dependent communities. It has an estimated land area of 92,000ha 

equivalent to 1000 square kilometre. It provides different benefits to the population; for 

example fish for food, trees for timber, fuel wood, wild fruits, gum Arabic, and recreation in 

addition to being used for research. The government, through the Federal and State forest laws 

prohibits all kinds of activity within FGR without legal authorization. However, despite the 

existence of these laws, illegal resource exploitation is still going on in the reserve leading to 

an unprecedented rate of resource degradation particularly the non-timber forest products. It is 

therefore doubtful whether the reserve will be able to continue supplying benefits to people in 

the future. 

Assuming Kano State Ministry of Agriculture and Natural Resources wishes to strengthen the 

conservation of NTFPs through imposition of forest resource collection fees for who wish to 

collect NTFPs for subsistence needs. The new policy (NTFP collection permit) is aimed at 

minimizing illegal exploitation of NTFPs from FGR. However, this permit would only be given 

to households which are willing to pay for it and which are already living in and around the 

reserve. Will you be willing to pay certain amount of money to obtain licence for NTFPs 

collection?  

Before you agree on a particular amount of money to pay for the collection of NTFPs, please 

ask yourself: “Am I willing to pay this amount of money for the protection of FGR every month 

noting that protection would foster sustainable management? Or should I forfeit the benefits I 

am currently deriving from the reserve or further should the status-quo be maintained, which 

may eventually lead to further deterioration of the available resources”.  Please do not agree 
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that you are willing to pay a certain amount if you cannot afford it on a regular basis (monthly), 

or if you feel you have other important things you need to do with the money or if you are not 

ready to pay such amount of money. I am asking for your sincere response, thank you.  

1. Are you willing to pay certain amount of money to buy license for the collection NTFPs 

and protection of falgore game reserve? a) Yes [  ]   b) No [  ]  

2. If No go to question 11 

3. If yes would you be willing to pay………….in Naira every month for collection of fuel 

wood? If yes, what if the amount is increased to ₦………….. would you be willing to 

pay this amount? (If yes, continue to increase the amount up to where you get no) (₦0, 

₦250, ₦500, ₦750, ₦1,000, ₦1,500, ₦2,000, ₦2,500 ₦3,000, ₦3,500, ₦4,000 etc) 

4. Would you be willing to pay………….in Naira every month for collection of honey? 

If yes, what if the amount is increased to ₦………….. would you be willing to pay this 

amount? (If yes, continue to increase the amount up to where you get no) (₦0, ₦250, 

₦500, ₦750, ₦1,000, ₦1,500, ₦2,000, ₦2,500 ₦3,000, ₦3,500, ₦4,000 etc) 

5. Would you be willing to pay………….in Naira every month for collection of gum 

arabic? If yes, what if the amount is increased to ₦………….. would you be willing to 

pay this amount? (If yes, continue to increase the amount up to where you get no) (₦0, 

₦250, ₦500, ₦750, ₦1,000, ₦1,500, ₦2,000, ₦2,500 ₦3,000, ₦3,500, ₦4,000 etc) 

6. Would you be willing to pay……………… in Naira to graze a head of cattle every 

month? If yes, what if the amount is increased to ₦………….. would you be willing to 

pay this amount? (If yes, continue to increase the amount up to where you get no) (₦0, 

₦250, ₦500, ₦750, ₦1,000, ₦1,500, ₦2,000, ₦2,500 ₦3,000, ₦3,500, ₦4,000 etc) 

7. Would you be willing to pay……………… in Naira to collect medicinal plants every 

month? If yes, what if the amount is increased to ₦………….. would you be willing to 

pay this amount? (If yes, continue to increase the amount up to where you get no) (₦0, 

₦250, ₦500, ₦750, ₦1,000, ₦1,500, ₦2,000, ₦2,500 ₦3,000, ₦3,500, ₦4,000 etc) 

8. Would you be willing to pay……………… in Naira   every month for collection of 

fruits nut/leafy vegetables? If yes, what if the amount is increased to ₦………….. 

would you be willing to pay this amount? (If yes, continue to increase the amount up to 

where you get no) (₦0, ₦250, ₦500, ₦750, ₦1,000, ₦1,500, ₦2,000, ₦2,500 ₦3,000, 

₦3,500, ₦4,000 etc) 

9. How sure are you of your answer to the previous questions above? a)Very sure b) Sure 

c) Not sure 
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Follow-up questions: 

10. What were the main factors you considered for your answer? a) Personal benefits [ ] 

b) Income constraint [ ] c) Protection of illegal exploitation [ ]e) Future generations [ 

]f) others specify………………………………………. 

11. If you said no in question one (1) above, which of the reasons below best explains your 

answer? a) Because the forest has no value to me [ ] b) Because my household income 

is too small to allow for any contribution [ ] c) it is difficult for me to specify a monetary 

value for the forest resources [ ] d) Because I don’t trust government (corruption) [ ] e) 

Because I feel that these resources belongs to us (forest communities)  

 



163 
 

Appendix 3: Focus Group Discussion guide 

Date 

Time: 

Village Name 

Local Government Area 

Number of participants 

Forest Products identification and mode of utilization 

1. What are the different forest products available in this community? 

2. What are the different forest products you use? 

       a. ……………………………… b ……………………………………..  

       c ……………………………….         d…………………………………….. 

       e…………………………………..      f………………………………………. 

3. Does these NTFPs harvesting and selling important for the economy/livelihoods 

support of this community? 

4. What are the importance of NTFPs to the local people? 

(a) Source of Income (b) aesthetic/recreation, (c) Medicinal plants (d) Culture (e) Food 

f) Others 

5. Main source of NTFPs in this community? a) Own farm  b) FGR  c) Market d) others 

specify………………………………… 

6. How does your community usually access NTFPs from FGR? a). illegal collection         

b) paying of fees c) Seeking of permission 

7. If the main source is FGR please state extent of accessibility of the resources in terms 

of   timeliness a) Timely      b) Not timely  

Seasonality a) Seasonal b) Not seasonal 

Average distance from this community to FGR ………………….(km)  

8. Are there rules guiding the extraction pattern of NTFPs?  

9. If yes who enact the rules a) Government b) Community c) User groups d) Others 

specify 

10. If yes do you think these rules are clear and simple to be understood by local people? 

11. What percentage of your population depends on NTFPs as their main source of 

livelihoods? 

12. Is the dependency ratio increasing, decreasing or remain constant? And why? 
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13. Who is mainly responsible for the collection/extraction of NTFPs?  

 

NTFPs Men Women Boys Girls Majority Reason 

       

       

       

       

14. Do you have local/community based group responsible for maintaining/managing the 

NTFPs? 

15. If yes how is the group formed? 

16. Is the group independent of FGR Administration?  

17. If no how do the administration of FGR engage the group in conservation/management 

issues? Example a) Enforcement of law b) Extraction pattern c) Management decision 

e) Benefit sharing  

18. In your own opinion do you think NTFPs protection rules of FGR are enforced? a) If 

yes, what is the effect of enforcement protection rules in relation to NTFPs availability 

in the reserved? a) Increasing b) Decreasing c) Constant  

19. If no why? a) Reduction in quality and quantity of NTFPs b) Poor enforcement of rules 

c) lack of fair treatment among users etc   

20. Do you play any role in terms of policies/legislation decision in relation to management 

and conservation of NTFPs? If yes state your contribution? 

21. Do you think a ban on collection of NTFPs is the best way to conserve NTFPs? 

22. If no suggest the best possible ways to achieved conservation goal? 

23. What is the trend of human population density in the last three decades? And how it 

relate to NTFPs availability in the reserve? 

24. What is the trend of wildlife density in the last three decades? 

25. What is the trend and density of NTFPs in the last three decades? 

 

NTFPs Increasing Decreasing Constant 

    

    

    

    

    

    

 

26. How does the change in quantity and quality of NTFPs affect the livelihoods of this 

community? 
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27. Do you experienced any conflict in relation to NTFPs extraction in this community? a) 

Yes b) No 

28.  If yes what is the nature of the conflict example a) forest users conflict b) 

Government/users conflict c) Others 

29. How do you resolve the conflicts? 

 

 

27. What are the major causes of forest resources degradation in this community? 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

……………........  

28. Other issues that respondents found important 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………… 
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Appendix 4: Key informant interview guide 

i. Name and affiliation? 

ii. In your opinion, what is the situation of forest resources in FGR? 

iii. How is governance organized? Involvement, participation, accountability, equity 

etc. 

iv. Are there institutions supporting the conservation of forest resources beside 

government? 

v. Is there local organization that directly involve in conservation activities? 

vi. Are there state policies or laws regulating use and access to resources used in 

FGR? 

vii. Are the rules clear to locals and other resource users? 

viii. What are the main NTFPs utilized by forest dependent communities? 

ix. Does other people from distance communities and towns extract NTFPs from 

FGR? 

x. Is there organized marketing system for NTFPs in the communities? 

xi. How conservation information communicated to resource users? 

xii. Are there any programs design to enlighten the resource users/capacity building 

on NTFPs extraction? 

xiii. How can you rate the level of resource degradation in the reserve? 

xiv. Which resources are more degraded? 

xv. Why? 

xvi. What can be done 

xvii. How do you see the level of protection rules enforcement in the reserve? 

xviii. What can be done to improve the level of protection of the reserve? 

xix. Is it possible to imposed user license fees? 

xx. What constraints and challenges are there in forest resource conservation in FGR? 

 

 

 

 

 

 


