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ABSTRACT 
 

Aims: Acquiring suitable land for agricultural purposes is a challenge for most prospective farmers 
in South-West, Nigeria. This makes them acquire lands in government-owned forest reserves with 
special contractual agreements. Therefore, we evaluate farmers’ preferences for selected attributes 
of farming enclaves in four hypothetical forest reserves in South-West, Nigeria. 
Study Design:  An orthogonal main effects design was used to construct the choice sets used for 
preference elicitation.  
Place and Duration of Study: The study was conducted in December, 2017 in randomly selected 
communities of Oluyole Local government area of Oyo State, South-West, Nigeria.   
Methodology: Focus group discussions and relevant literature search were conducted to identify 
the relevant attributes. Four hypothetical forest reserves were considered and the selected 
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attributes were size of the farmland, type of cropping system and land rent fee per hectare. 
Multistage sampling techniques were used to select 100 farmers and data were collected via face-
to- interview. Multinomial logit model was used to analyse the data and willingness to pay for each 
of the selected attributes was also calculated. 
Results and Conclusion: We find that farmers value intercropping system the most. The 
coefficient of land rent fee (per hectare) is negative and significant implying that farmers obtain 
higher utility from very low land rent fees. They are willing to pay an extra 12.50 US Dollars land 
rent fees (per hectare) to have intercropping on a particular farming enclave while avoiding other 
enclaves with other cropping systems. Farm size and taungya do not contribute significantly to the 
farmers’ choice of farming enclave. These results will help forest reserve managers in formulating 
policies that will benefit farmers without jeopardising efficient management of forest resources. 

 
 
Keywords: Farmland acquisitions; cropping systems; willingness to pay; multinomial logit model. 
 

1. INTRODUCTION  
 
One of the resources required for the efficient 
production of goods and services is land. Other 
resources, referred to as factors of production, 
are labour, capital and entrepreneurial ability [1]. 
Land encompasses all natural resources 
obtainable from fishing, agriculture and mining. It 
is critical to the attainment of sustainable 
development goals (SDGs) because of its major 
role in driving economic growth and serving as a 
source of livelihood, helping to reduce hunger 
and poverty for billions worldwide [2, 3, 4].  
According to UN World Population Prospects [5], 
Nigeria has approximately 923,768 sq.km total 
surface area with a current estimated population 
of 2.1 hundred million people. About 70% of 
Nigerians are in the agricultural sector making 
land an important asset and its acquisition a 
major issue for many Nigerians [6, 7, 8]. Land 
acquisitions involve the purchase of ownership 
rights, acquisition of user rights over short or long 
period of time [9, 10]. One of the factors affecting 
land availability is the land tenure system. This 
system involves rights and institutions that 
governs the accessibility and usage of land [10]. 
The Land Use Act of 1978 gave state governors 
major roles in land administration activities while 
customary authorities have limited roles [11]. 
Despite this, most rural communities still practice 
the traditional land tenure system where land is 
acquired through inheritance. This leads to 
continuous land fragmentation making it 
impossible for the owners especially farmers to 
have a large expanse of land required for 
commercialized agriculture. Also, land acquisition 
through rent/lease especially for smallholder 
farmers has its limitations as most these farmers 
can only farm on the piece of land for a limited 
number of years making them prefer mostly 
arable crops over cash crops and discouraging 

agricultural commercialization [6, 10, 12]. 
Furthermore, available lands are in high demand 
for other purposes other than agriculture. This 
makes them to be very expensive and 
unaffordable for prospective farmers. Thus, these 
farmers move from one area to the other in 
search of farmlands that are fertile, bigger in size 
with cheaper land rent fees and possibly longer 
years of use [13, 14]. 
 
Farmers practice different cropping systems 
including monocropping, intercropping, taungya, 
relay and strip cropping systems among others. 
Monocropping is the planting of the same crop 
year after year on the same field. Intercropping is 
a system of growing two or more crops on the 
same field at the same time. Relay cropping is a 
system whereby a crop is planted first and 
another crop is planted on the same farmland 
before harvesting the first. Strip cropping is the 
planting of broad strips two or more crops on the 
same field [15]. The taungya system is a system 
where farmers are allowed to cultivate food crops 
but only side by side forest tree seedlings in 
designated farming enclaves. This continues for 
about 3 years until the shade of the young trees 
becomes too dense to accommodate further 
growth of the food crops. The farmers then move 
on to a different area to repeat the process [16, 
17]. This relationship enhances farmers’ means 
of livelihood as well as contributing positively to 
the sustainable management of forest resources.  
 
In this study, we examine attributes of farming 
enclaves in government forest reserves in south-
west, Nigeria, focusing on the preferences of the 
farmers using a discrete choice experiment 
(DCE). DCEs quantitatively estimate end-user 
preferences for different attributes in addition to 
their trade-offs against one another [18]. 
Quantitative preference valuations are especially 
useful for decision-makers as this would assist 



 
 
 
 

Otekunrin et al.; AJRAF, 7(3): 38-47, 2021; Article no.AJRAF.70939 
 
 

 
40 

 

them in formulating viable decisions. Forest 
reserve managers are not left out, they need 
farmers’ quantitative preference valuations to 
enable them to formulate good policies that will 
benefit prospective farmers in their farming 
enclaves without jeopardising efficient 
management of forest resources. 
 
Studies on farmers’ preferences on different 
subject matters using DCE abound in the 
literature.  Farmers’ preferences for high-input 
production systems for maize using an ICT-
based extension tool were studied using a choice 
experiment. The results showed that maize 
farmers strongly preferred switching from general 
to ICT-enabled site-specific soil fertility 
management systems [19]. Farmers’ preferences 
for the future agricultural land use given the 
possibility of future climate change were 
examined using a DCE in Austria. The results 
indicated that Austrian farmers would embrace 
opportunities for crop intensification thus making 
continuity of current traditional landscapes 
unlikely in future [20]. A choice experiment was 
used to examine farmers’ preferences for the 
implementation of Biodiversity Offset (BO) 
contracts on arable lands in Picardy, France.  
The results showed that farmers did not have a 
preference for signing up BO contracts [21]. 
Assessment of farmers’ preferences for soil 
management technologies in South Ethiopia was 
conducted using a DCE. From the results, 
secured land tenancy right significantly 
influenced positively farm household’s decision 
to invest in these technologies [22]. Also, an 
investigation of rice farmers’ preferences for 
Fairtrade contracting in Benin using a DCE 
showed that farmers preferred domestic 
contracts over Fairtrade contracts because of 
fewer requirements. Furthermore, their results 
implied that introducing organic requirements to 
Fairtrade contracts may discourage its adoption 
among the farmers [23]. 
 
Not much is known about farmers’ preferences 
for farming enclaves in Nigerian forest reserves. 
Earlier studies have focused on land acquisition 
by farmers for agricultural purposes especially on 
methods of land acquisition, including challenges 
associated with each method of land acquisition 
and the choices farmers have made to enable 
them to overcome these challenges [6,13, 24, 
25]. Therefore, this study contributes to existing 
literature by evaluating attributes of farming 
enclaves focusing on the preferences of the 
farmers. The farmers’ willingness to pay for the 
attributes are also determined. 

2. METHODOLOGY  
 

2.1 Experimental Design, Survey and 
Data Collection 

 

2.1.1 Attribute and attribute levels 
 

Searches we first conducted relevant literature to 
identify attributes of forest reserves in South-
West, Nigeria [26, 27, 28]. Furthermore, focus 
group discussions were held with representatives 
of farmers in selected communities in Oyo State 
to determine what they value before acquiring 
land in a particular farming enclave for 
agricultural purposes. Three most important 
factors that emerged from the group discussions 
are selected and these, with their levels are 
presented in Table 1. 
 

Table 1. Attributes and their levels 
 

Attribute Levels 
Farm Size 1/2 hectare 
 1 hectare 
 3 hectares 
 5 hectares 
Cropping System Monocropping 
 Taungya 
 Relay 
 Intercropping 
Land rent (per hectare) 4.86 US $ 
 9.72 US $ 
 14.58 US $ 
 19.44 US $ 
 

2.1.2 Experimental design and choice sets 
 

There are different classes of experimental 
designs with diverse applications, including 
DCEs in literature [29, 30, 31, 32, 33, 34, 35]. 
Some of these include the use of balanced 
incomplete block designs, full and fractional 
factorial designs [36, 37]. The full factorial design 
gives all the possible choices that can be 
presented to the respondents that is, 
combinations of each level of each attribute with 
every level of the other attributes. But, as the 
number of attributes increases, the size of the 
design becomes very large making 
implementation difficult. In this study, the full 4� 
factorial design was obviously too large for our 
experiment, so we opted for an orthogonal main 
effects design which reduced the size of the 
experiment to 16 treatment combinations 
arranged in 4 choice sets with 4 options each. 
The orthogonal main effects design, therefore 
formed the basis of our DCE questionnaire. An 
example of a choice set is given in Table 2. 
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Table 2. Example of a choice set 
 

Attributes of farming 
enclave 

A B C D 

Size of the farmland 1/2 hectare 1 hectare 3 hectares 5 hectares 
Type of cropping Monocropping Taungya  Relay  Intercropping 
Land rent fee per hectare 
(Naira) 

14.58 US $ 19.44 US $ 4.86 US $ 9.72 US $ 

I prefer (tick one box only)     

 
2.1.3 Survey and data collection 
 
The study was conducted in Adebayo Idi-Ayunre 
multi-ethnic community of Oluyole Local 
government area of Oyo State. Three villages 
were randomly selected from the community. 
They were Aba Onidajo, Alata Oke and Alata 
Isale. Furthermore, simple random sampling 
technique was used to select 35, 30 and 35 
farmers from the aforementioned villages 
respectively giving a total of 100 respondents. 
The sample size complied with appropriateness 
rule for reliable model estimation given our 
research budget and other constraints [38, 39]. 
The map of the study area is presented in Fig. 1. 
 
Face-to-face interview method was used in the 
administration of the questionnaire so that 
necessary guidance especially in answering the 
choice questions, could be provided. The 

questionnaire was divided into three sections. 
Information about the purpose of the study, 
including explanation of the concepts and 
attributes, was provided in the first section. The 
second section contained the sequence of the 
four choice questions while anonymized 
demographic information of the respondents was 
collected in the third section. 
 

2.2 Econometric Modelling 
 
2.2.1 Random Utility Theory (RUT)  
 
The RUT assumes that utility �  for individual � 
based on choice �  can be decomposed into 
deterministic (observable) ���  and random 

(unobservable) component ��� giving the model  

 
��� = ��� + ���,   ( � = 1, … . , �; ���ℎ � ≥ 2)           (1) 

 

 
 

Fig. 1. Map of the study area 
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The deterministic component is, most times, 
assumed to be a linear function of the attributes 
of the good/service and characteristics of 
individual choosers often represented as  
 

��� = ���
′� + ��

′�                                                            (2) 

 

where ���
′ is the vector of attributes of good j as 

viewed by individual i,  ��
′  is a vector of 

characteristics of individual i while β  and γ  are 
vectors of coefficients to be estimated [34, 35, 
38, 40, 41, 42]. 
 
2.2.2 Multinomial Logit model 
 
In this study, the respondent has to choose from 
� = 1, … . , �  alternatives where our  � = 4 . The 
respondent will evaluate the utility to be derived 
from each alternative and select the one with the 
highest utility. Assuming that a respondent 
chooses alternative 1 if and only if its utility is the 
highest among all other alternatives. So, the 
probability that utility is maximized by choosing 
alternative 1 is given by 
 

�(�� = 1) = ����� > ���� 

= ����� + ��� > ��� + ���� 

= ����� − ��� > ��� − ���� ∀ � ≠ 1                           (3) 

 
where ��  is a random variable denoting the 
choice outcome. If the errors are assumed to be 
independently and identically distributed (iid) 
extreme value type 1 random variates, then 
 

�(�� = 1) =
���(����)

∑ ���������
�
���

,  � = 1, … ,4                     (4) 

 
where �  represents a scale parameter usually 
normalized to 1 for any data set.  
 
Equation (4) can be rewritten as  
 

�(�� = 1) =
��������

′����
′��

∑ ��������
′����

′��
�
���

, � = 1, … ,4     (5) 

(using equation (2)). 
 
Equation (5) is known as the multinomial logit 
model (MNL) [34, 41, 38, 43]. 
 
2.2.3 Marginal Willingness to pay (MWTP) 
 
The MWTP is the marginal rate of substitution 
between the non-monetary attribute and the price 
attribute with the assumption that only one 
product is available and that it is chosen with 

100% certainty. In this study, we compute �����  
for a single non-monetary attribute using  

−1 �
�����������

�������
�  [18, 43, 44]. The confidence 

intervals are computed using the Fieller’s method 
[45, 46]. 
 
3. RESULTS AND DISCUSSION 
 
Socio-demographic characteristics of the 
respondents are presented in Table 3. Forty-five 
percent (45%) of the respondents have basic 
(primary) education while five percent (5%) of the 
respondents do not have any form of formal 
education. Almost half of the respondents (47%) 
are aged fifty (50) years and above. Majority 
(80%) of the farmers are males while 50% of the 
respondents have household size ranging 
between 6 and 10.  
 

Table 3. Socio-demographic characteristics 
of the respondents 

 
Variables Frequency  
Education  
No Education 5  
Primary 45  
Secondary 40  
Tertiary 10  
Total 100  

Age  
Less or equal to 30 11 
31-40 20 
41-50 22 
50 and above 47 
Total 100 

Gender  
Male 80 
Female 20 
Total 100 

Religion  
Christianity 67 
Islam 28 
Others 5 
Total 100 

Marital Status  
Married 88 
Single 10 
Others 2 
Total 100 

Household Size  
Less than 3 12 
3-5 26 
6-10 50 
Above 10 12 
Total 100 
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Table 4. Results of the multinomial Logit model estimation 
 

Choice β-
Coefficient 

Standard 
Error 

Z P > |z| (95% Confidence Interval) 

Farm size -0.138 0.121 -1.14 0.254 -0.375 0.099 
Monocropping -1.315 0.256 -5.14 0.000 -1.817 -0.813 
Taungya -0.661 0.831 -0.8 0.426 -2.290 0.968 
Intercropping 1.904 0.842 2.26 0.024 0.253 3.555 
Land rent  -0.0004 0.0002 -2.03 0.042 -0.0007 -1.4E-05 
Wald chi

2
(47) = 1159.86 

Log pseudolikelihood = -372.013 
Prob > chi

2
 = 0 

 
Table 5. Marginal Willingness to Pay (MWTP) Estimates 

 
Variables MWTP (US$) 95% Confidence Interval 
Farm size -0.91 (-1.10,    -0.73)* 
Monocropping -8.64 (-9.63,   -7.81)* 
Taungya -4.34 (-5.55,   -3.22)* 
Intercropping 12.50 (10.98,    14.27)* 

* confidence interval does not include zero 
 
The results of the multinomial logit model 
estimation are presented in Table 4.  
 
The attribute, “type of cropping system” is a 
qualitative variable with 4 levels (L).  Dummy 
variables were used to represent � − 1  of the 
levels to avoid perfect linear dependence. The 
omitted level, relay cropping, is set as the base 
(coefficient in the model is set at zero) so that the 
other parameters estimated display differences in 
choice probabilities between the base level and 
specific attribute levels. The coefficient of 
intercropping is positive and significant indicating 
that farmers prefer intercropping to relay 
cropping. Negative coefficients for both 
monocropping and taungya systems show that 
farmers prefer relay cropping to both systems. 
Therefore, the more intercropping is allowed on a 
particular farming enclave, the higher the 
probability that it will be chosen. This 
corroborates the result of [47] which identified 
intercropping system as the commonest cropping 
system in south-west Nigeria. The � coefficient 
for land rent (per hectare) is negative and 
significant indicating that farmers obtain higher 
utility from very low land rent fees. This is in line 
with the result of [6] which identified financial 
constraints as one of the factors affecting land 
acquisition among farmers in south-west, 
Nigeria. 
 
The coefficient of monocropping is negative and 
significant implying that farmers have a strong 
aversion for this cropping system. Furthermore, 
the coefficients of farm size and taungya are 

negative but not significant; each of their 95% 
confidence intervals contains zero. This indicates 
that farm size and taungya system of farming do 
not contribute significantly to farmers’ choice of 
farming enclave. From the focus group 
discussions conducted, the farmers identified 
inability to engage in any agricultural endeavour 
of their choice, incessant conflicts between them 
and forest reserves managers among others as 
reasons for not favouring the taungya system. 
Most of the farmers preferred personal lands 
they can claim ownership of, having freedom to 
engage in any agricultural endeavour at any time 
as opposed to taungya where they are 
constrained to plant agricultural crops for about 1 
– 3 years along with tree crops (usually 
specified) and are forced to move to another 
area when the shades of the trees become too 
dense to repeat the process. This result 
corroborates the findings of [48] which showed 
that only 6% of sampled farmers embraced 
taungya. The authors opined that majority of the 
farmers were discouraged by land availability 
problems in the study area and their inability to 
plant tree species of their choice in the forest 
estates. Furthermore, [17] highlighted some of 
the sources of conflict between farmers and 
forest reserve managers. These included forest 
land encroachment, over-pruning of trees and 
destruction of tree seedlings by farmers in a bid 
to have more land for cultivation and also stay on 
the land for longer periods of time.   
 
The MWTP estimates for the attributes and their 
95% confidence intervals are presented in Table 
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5. Farmers are willing to pay an extra 12.50 US $ 
land rent fees (per hectare) to have intercropping 
on a particular farming enclave. Furthermore, the 
MWTP estimates for farm size, monocropping 
and taungya are negative and significant 
indicating that farmers would substantially avoid 
farming enclaves where monocropping and 
taungya systems are being practised. These 
results further corroborate results presented in 
Table 4 above and the findings of [17, 48]. 
 
4. CONCLUSION 
 
In this study, we investigated farmers’ 
preferences for farming enclaves in government-
owned forest reserves in south-west, Nigeria 
using selected attributes in a discrete choice 
experiment. Farmers prefer farming enclaves 
where intercropping is allowed over other 
identified cropping systems. Furthermore, they 
are willing to pay an extra 12.50 US $ land rent 
fees (per hectare) to have intercropping on a 
particular farming enclave while avoiding other 
enclaves with other cropping systems. These 
results will help forest reserve managers in 
formulating policies that will benefit farmers 
without jeopardising efficient management of 
forest resources. 
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