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There is an increasing concern that climate change is already having an impact on poor, small scale oil 
palm farmers in Southern Nigeria. Researchers have shown that Nigeria is already being plagued with 
diverse ecological problems which have been linked to climate change. More so, increase in the 
severity of extreme weather events, sea level rise, coastal erosion, changes in weather pattern that 
affect oil palm production and changes in water availability are affecting vulnerable farmers and limiting 
their means of earning a living. The effect on families and communities can be devastating and 
adapting to these changes is essential. The paper highlights measures taken by famers to manage 
losses caused by climate change and difficulties encountered. A purposive and multi-stage random 
sampling technique was adopted in selecting 171 farmers from three states (Imo, Ondo and Delta). Both 
descriptive and inferential statistics were used in analyzing data. The constraints encountered by 
farmers in adopting climate change adaptation strategies were: high labor cost (0.759), land tenure 
(0.64), poor access to information (0.740), lack of training (0.767), lack of capital (0.820), limited 
availability of land (0.798) and lack of improved oil palm production technologies (0.438). 
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INTRODUCTION 
 
Empirical evidence shows that climate change is 
emerging as one of the most important challenges to 
mankind in the 21st century. The world’s climate has 
always been changing between hotter and cooler periods 
due to various factors such as human (anthropogenic) 
and natural factors (biogeographic). These changes 
which constitute major challenges to humanity have been 
occurring for at least a century (Erda et al., 2007; Pender, 
2008). Climate change affects  crop  production  in  many 

ways (IPCC, 2007) for instance, uncertainty and 
variations in the patterns of rainfall and flood cause pest 
and disease in response to climate change. However, 
recent evidence and predictions indicate that climate 
changes are accelerating and will lead to wide-ranging 
shifts in climate variables. Specifically, in 2007, the 
Fourth Assessment Report of the Intergovernmental 
Panel on Climate Change (IPCC) effectively put to rest 
many of the debates surrounding  the  science  of climate 
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change, rendering evidence solid enough to impel action. 
It was found that the warming of the climate system was 
“unequivocal and that a number of attendant effects were 
already observable (Pender, 2008; UNCTD, 2009). The 
impact of climate change is however spatially 
heterogeneous across a diverse range of geopolitical 
scales. For instance at the international level, the risk is 
generally believed to be more acute in developing 
countries because they rely heavily on climate-sensitive 
sectors, such as agriculture and fisheries, and have a low 
gross domestic product, high levels of poverty, low levels 
of education and limited human, institutional, economic, 
technical and financial capacity, etc. (IPCC, 2007; 
UNFCCC, 2007; WBGU, 2008). At the national level, 
various ecosystems, sectors and sub-populations within a 
country have been identified as being more or less at-risk 
in a changing climate depending on length of coastline, 
level of emergency preparedness and economic and 
livelihood sensitivity to climate related elements such as 
rain, wind, etc (NEST, 2004; Allen Consulting, 2005; 
IPCC, 2007).  

Uncertainty and variations in the patterns of rainfall and 
flood, cause cash crops like oil palm to suffer setbacks 
under reduced photoperiods leading to flower, fruit 
abortion trends that reduce yields, cause pest and 
disease invasion, because of climate change. The United 
Nations Framework Convention on Climate Change 
(UNFCCC, 2007) defines climate change as a change of 
climate which is attributed directly or indirectly to human 
activity, that alters the composition of the global 
atmosphere and which is in addition to natural climate 
variability observed over comparable time periods. 
Nigeria has been reported to be vulnerable to the impacts 
of climate change largely because about 70% of 
Nigerians are engaged in small holder rain-fed 
agriculture. For Nigeria, agriculture is important because 
about 42% of the country’s GDP comes from agriculture 
and related activities. The impact of climate change is 
very visible in most communities in Nigeria, from the 
Sahel in the north to the rainforest and coastal zone in 
the south. The high population coupled with high poverty 
levels and rapid economic growth, are making huge 
demands on Nigeria's natural resources. Climate change 
impacts compound existing pressures on these 
resources. Nigeria’s risk are particularly high due to its 
low lying coastline that is highly populated with a heavy 
concentration of GDP generating industry and 
infrastructure (Nest and Woodly, 2011; DFID, 2009). 

There is a possibility that risk and uncertainties which 
are common characteristics of farmers in Nigeria and in 
weather patterns, rainfall, drought and flooding events 
have meant that rural farmers who implement their 
regular annual farm business plan, risk total crop/ 
livestock failure due to climate change effects. These 
farmers are in most cases subject to climate shocks. 

Mitigation and adaptation remain the most popular 
options  to  manage  the  impacts  of  climate  change  on 
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agriculture in the world today. However, while neither 
adaptation nor mitigation actions alone can prevent 
significant climate change impacts, taken together; they 
can significantly reduce food security risks. While 
mitigation is necessary to reduce the rate and magnitude 
of climate change, adaptation is essential to reduce the 
damages from climate change that cannot be avoided 
(Ozor and Cynthia, 2010).  

Adaptation options by farmers are limited by some 
constraints which could be economic, environmental, 
social or otherwise. Some of these constraints are yet to 
be fully understood. Accordingly, little is known in the oil 
palm industry about these constraints and this limits 
policy formulation and decision making. This prompted 
this paper. 
 
 
The analytical framework 
 
Adaptation measures help farmers guard against losses 
due to increasing temperatures and decreasing 
precipitation. This section identified the constraints 
encountered by farmers in adapting to climate change 
effects, in other to provide policy information on factors to 
target and how to encourage farmers to increase yields 
and incomes. The analytical approach used is exploratory 
factor analysis. 

Principal component analysis (used to group constraint 
variables into constraint factors) with iteration and 
varimax rotation was used, the factor loading under each 
constraint (beta weight) represent a correlation of the 
variables (constraint areas) to the identified constraint 
factor and has the same interpretation as any correlation 
coefficient. However, only variables with loadings of 0.40 
and above (10% overlapping variance) (Comrey, 1962) 
were considered in naming the factors. All significance 
was tested at 5% level of probability. Only variables with 
factor loadings of 0.40 and above at 10% overlapping 
variance were used in naming the factors. Variables that 
have factor loading of less than 0.40 were not used while 
variables that loaded in more than one constraints were 
also discarded (Madukwe, 2004). The approach has 
been used to identify major constraints to adaptation 
(Ozor and Cynthia, 2010; Enete et al., 2011; Ozor et al., 
2010). 

Factor analysis is used in this study to simplify the 
multivariate dataset in order to understand the trends and 
associations more clearly. Factor analysis clusters 
variables into similar terms, generating fewer variables 
(called components or factors) that explain a large 
percentage of the variability of the original variables. 
Factor analysis also removes multi-collinearity between 
variables and combines those that are highly correlated 
(positively or negatively) to reduce redundancy in the 
variables (Cox et al., 2006). 

The problems enumerated by the respondents were 
grouped using principal component analysis with iteration  
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and varimax rotation. The model is presented as: 
 

Y1 = a11X1 + a12X2 + * * *+ a1nXn 
Y2 = a21X1 + a22X2 + * * * + a2nXn 
Y3 = a31X1 + a32X2 + * * * + a3nXn 
*=                                                 * 
*=                                                 * 

*=                                                 * 

Yn = an1X1 + an2X2 + * * + annXn 
 

Where: Y1, Y2,. .…, Yn = observed variables/constraints 
to adaptation strategies; a1 – an = constraint loadings or 
correlation coefficients. 

X1, X2, … Xn = unobserved underlying problems 
constraining farmers from adapting to climate change 
(Enete et al., 2011). The objectives of this study were to i) 
Identify the socio-economic characteristic of the farmers 
in the study area, and ii) investigate and examine the 
constraints to the implementation of climate change 
adaptation measures by farmers in Southern Nigeria. 
 
 

METHODOLOGY 
 

The study area 
 

The study area comprises south east, south west and south south 
zones (Figure 1). Nigeria’s geographical coordinate lies between 
4°15΄ to 7°N and 5 °49΄to 30΄E. The area towards the north of this 
region is largely deforested by human activities. The vegetation is 
characterized by median semi deciduous forest interspersed by 
savannah belts that support large expanses of farmlands.  

Rainfall is the key climatic variable and there is a marked 
collection of wet and dry seasons in most areas. The rainy season 
usually begins in February or March as moist Atlantic air, known as 
the south west monsoon, invades the country and at the beginning 
of rains, usually marked by the incidence of high winds, heavy, but 
scattered squalls (Ozor et al., 2010). By April or early May in most 
years, the rainy season is under way throughout most of the area. 
The usual peak of the rainy season occurs through most of 
southern Nigeria in July with a dip in precipitation during the month 
of August (Ozor et al., 2010). 

It is particularly difficult to state the requirements of the oil palm in 
seasonal climates, where monthly water deficits vary widely (Kee et 
al., 2000), and a large annual rainfall may not compensate for poor 
distribution, if rainy months have little sunshine. The general 
conclusions are as follows. 
The ideal requirements are (Hartley, 1988): 
  

1. Annual rainfall of 2000 mm or greater evenly distributed, without 
a marked dry season, and preferably at least 100 mm in each 
month  
2. A mean maximum temperature of about 29-33°C and a mean 
minimum temperature of about 22- 24°C  
3. Sunshine of 5 – 7 h/day in all months and solar radiation of 15 
MJ/m² per day. Goh (2000) made a similar general list: 
a. Annual rainfall of 2000- 2500mm  
4. Relative humidity above 85% 
5. Low vapour pressure deficit  
6. No extreme temperatures or windspeed  
7. Adequate sunshine hours and solar radiation of 16-17MJ/m² per 
day. 
 

Climate and soil constitute the major aspect of the environment that 
greatly determines the yield of any crop. For oil palm cultivation in 
Nigeria, rainfall is clearly the  most  important  climatic  factor.  As  a 

 
 
 
 

 
 

Figure 1. Map of states in Southern Nigeria.  
Source: BBC News (2012) 

 
 
 

result, oil palm cultivation is restricted to the southern one quarter 
(approximately) of the country with an annual rainfall of ≥ 1250 mm 
(Ogunkele, 1989).  

The greatest total precipitation is generally in the south –south 
along the coast around bonny (South of Port Harcourt) and east of 
Calabar in cross river state, where the mean annual rainfall is more 
than 4,000 mm. Most of the south-south and south east receives 
between 2,000 and 3,000 mm of rainfall per year, and the south 
west receives generally between 1,250 and 2,500 millimeters per 
year (Ozor et al., 2010). The distribution of vegetation in Southern 
Nigeria is dependent on the climate, which becomes increasingly 
drier further inland from the coast. Climatic zones, therefore run 
parallel to the coast, widening or narrowing as geographical 
features alter the steepness of the climatic gradient. This climatic 
zoning, comprising the rain forest zone, the mixed deciduous and 
the parkland zone.  

The study adopted the survey design. Multi-stage random 
sampling technique was adopted for this study to select 
respondents from 3 states, (three) southern states of Nigeria 
comprising one state from each of the geopolitical zone which 
includes: south west (Ondo), south east (Imo) and south–south 
(Delta) which was purposively chosen based on the fact that they 
are major oil palm producing areas in the zone (Oritsejafor, 1989). 
From each state, 2 predominantly oil palm growing agricultural 
zones were chosen. From each agricultural zone, a random 
selection of 2 local government areas each was done. Next, 2 farm 
communities were randomly selected from each local government 
area. 2 villages were then selected from each community. Lastly 
was a random selection of 4 oil palm farmers from each village. Out 
of 192 oil palm farmers selected, the enumerator retrieved 
information from 171 respondents representing a response rate of 
89%. 

Primary data (field survey data) were obtained using personal 
interview and administering of questionnaire to oil palm farmers in 
the study area. Data collected were analyzed using both descriptive 
and inferential statistics. Objective one was achieved using 
frequency and mean scores; objective two was achieved using 
factor analysis at 5% probability level. In this analysis, the factor 
loading under each constraint (beta weight) represent a correlation 
of the variables (constraint areas) to the identified constraint factor 
and has the same interpretation as any correlation coefficient. 
However, only variables with loadings of 0.40 and above (10% 
overlapping variance) (Comrey, 1962) were considered in naming 
the factors.  



 
 
 
 
RESULTS AND DISCUSSIONS  
 
Age distribution of the respondents 
 
Table 1 shows that 56% of the respondents were within 
46 – 55 years of age. They were aged about 52 years on 
the average. This suggests that the farmers were within 
the economically active age of below 60 years. With the 
current high rate of unemployment, young people may 
have been resorting to farming.  
 
 

Marital status of respondents 
 
Table 1 shows the marital status of the respondents. 
Majority (99%) were married while the remaining 1% was 
single. The table shows that oil palm production is mainly 
an enterprise of the married class. It is possible that most 
of the respondents were family men and women who 
require family income to carter for their families. The 
implication is that, with increase in family income, there 
will be improvement in their standard of living. 
 
 
Educational level of respondents 
 
The frequency distribution according to educational 
attainment is shown in table 1. About 4% of the 
respondents had no formal education, while majority 
(46%) had tertiary education. About 13% of them had 
primary education, 36% had secondary education. The 
result shows that about 95% of them had formal 
education showing that they were literate.  
 
 
Farming experience 
 
The frequency distribution of respondents according to 
farming experience is shown in Table 1. On farming 
experience, 50% of oil palm farmers had farming 
experience ranging from 11 to 20 years. Average years of 
farming experience were 15 years. Farmers in the study 
area were very experienced in the actual practice of oil 
palm farming. 
 
 

Household size 
 
Table 1 reveals the distribution of respondents according 
to household size. The table shows that 17.5% of farmers 
had household size of 1 - 4 persons, majority (62.6%) had 
household size of 5 - 8. The mean household size was 
7.45. Large household size encourages adoption of 
adaptation methods (Nyangena, 2007; Dolisca et al., 
2006; Birungi, 2007). The implication of this large 
household size implied available labor which can be 
provided at lowest cost.  

Entries in Table 2 show the level  of  implementation  of  
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climate change adaptation strategies by respondents. 
The table shows that 50.29% of the respondents did 
nothing in their farm to respond to climate change effects. 
Climate change adaptation measures with low level of 
implementation include: mulching (12.28%), purchase of 
water for irrigation (21.63%), planting trees (12.28%), 
multiple intercropping (9.94%), crop diversification 
(12.28%), changing planting date (10.52%) and migration 
for income (13.45%). There was a moderate 
implementation of one of the measures which was use of 
resistant varieties (23.39%). Many farmers (50.29%) did 
nothing to respond to climate change effects. The low 
implementation of these adaptation options is expected in 
light of the constraints encountered by farmers in 
communities of Nigeria. Farmers lack capital/funds and 
information which if available can go a long way in 
tackling some climate change issues. Most of the 
problems or constraints encountered by farmers in 
adapting to climate change are associated with poverty 
(Ojemade, 2015). 
 
 
Difficulties in adaptation to climate change impacts  
 
Results in Table 3 show the difficulties farmers encounter  
in adapting to climate change impacts in southern 
Nigeria. Table 3 shows the Varimax rotated factors 
constraining farmers in the area from climate change 
adaptations.  
 

Extraction method: Principal component analysis. 
Rotation method:    Varimax and Kaiser normalization. 
 

From the entries in Table 3, only four factors were 
extracted based on the responses of the respondents. 
Only variables with factor loadings of 0.40 and above at 
10% overlapping variance were used in naming the 
factors. Following this, each factor is given a 
denomination according to the set of variables or 
characteristics it was composed of. In this regard, the 
variables were grouped into four factors as: factor 1 
(production: labor and land tenure constraints), factor 2 
(information and training constraints), factor 3 (input: poor 
access to capital and land constraints) and factor 4 
(technology constraints). 

Under factor 1 (Production: labor and land tenure 
constraints), the specific constraining variables against 
climate change adaptation include high cost of farm labor 
(0.759) and inherited system of land ownership (0.654). 
Land tenure system is one major constraint that does not 
permit holders of capital to invest in large scale farming. 
In his own contribution, Benhin (2006) reported that one 
of the factors determining the speed of adoption of 
climate change adaptation measure is land tenure status. 
It has also been observed that high cost of farm labor is a 
constraint to adaptation by farmers (Adger et al., 2001; 
Deressa, 2008). 

Under  factor  2 (information  and  training  constraints),  
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Table 1. Socio-economic characteristics of respondents in the study 
area. 
 

Variables Frequency Percentage 

Age (years)   

35-40 7 4 

41-50 18 11 

46-50 48 28 

51-55 48 28 

56-60 33 19 

61-65 17 10 

   

Gender   

Male  162 95 

Female 9 5 

   

Marital status   

Married 169 99 

Single 2 1 

Widow 0 0 

Divorced 0 0 

   

Educational level   

No Formal 7 4 

Primary  22 17 

Secondary 62 36 

Tertiary 80 46 

   

Occupational distribution   

Major   

Farming 149 87 

Trading 14 8 

Paid job 8 5 

   

Secondary   

Agro processing 3 46 

Basket weaving 3 2 

Carpentry 1 1 

Catering 3 2 

Typing 9 5 

Craftsmanship 15 9 

Driving 9 5 

Transportation of goods 3 2 

*Multiple responses   

   

Farming experience   

1-5 10 6 

6-10 17 10 

11-15 42 25 

16-20 42 25 

21-15 24 14 

26-30 3 2 

41-45 3 2 

No response 30 18 
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Table 1. Cont’d 
 

Farm size   

 1 37 22 

1-3 74 43 

4-6 42 25 

7-9 9 5 

10-12 9 5 

   

Distance of farm   

1-5 60 35 

6-10 14 8 

11-15 42 25 

16-20 21 12 

No response 34 20 

   

House-hold size   

1-4 30 17.5 

5-8 107 62.6 

9-13 32 18.7 

14-18 2 1.2 

   

Annual income   

< 300,000 39 22.8 

300,001-600,000 77 45.0 

600,001-900,000 32 18.7 

 900,000 11 6.4 

Missing 12 7.0 

   

Extension visit   

0 136 79 

1 25 15 

2 10 6 

Total 171 100 
 

Source: Field survey data 2012. 

 
 
 

Table 2. Frequency distribution of respondents according to adaptation 
strategies. 
 

Choice of practices *No. of respondent Percentage 

Use of resistance varieties 40 23.39 

Mulching 21 12.28 

Purchase of water for irrigation 37 21.63 

Planting trees (afforestation) 21 12.28 

Multiple/intercropping 17 9.94 

Crop diversification 21 12.28 

Changing planting dates 18 10.52 

Migration for income 23 13.45 

Did nothing 86 50.29 
 

*Multiple responses indicated; Source: Field survey data, 2012 
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Table 3. Constraints to climate change adaptation (rotated component matrix). 
 

Variables 

Constraints 

Production constraints 
(labor and land tenure) 

Information 
and training 

Lack of  inputs (poor 
access to capital/land) 

Lack technology 

Labor 0.759 0.054 0.164 -0.055 

Land tenure 0.654 0.074 -0.151 0.298 

Poverty -0.581 -0.507 0.100 0.232 

Lack of improved 

oil palm technologies 
0.181 0.264 0.319 0.438 

Poor access to information 
and knowledge    

0.332 0.740 0.128 -0.044 

Lack of training -0.152 0.767 -0.106 0.068 

Lack of capital -0.079 0.128 0.820 -0.212 

Poor agricultural practices 0.034 0.016 0.047 -0.915 

Land 0.070 -0.152 0.798 0.304 

 
 
 
the constraining variables against climate change 
adaptation were: poor access to information and 
knowledge (0.740) and lack of training (0.767). In their 
own contribution, Mark et al., (2008), Enete and Amusa 
(2010) and Maddison (2006) argued that lack of adaptive 
capacity due to constraints on resources like information 
may result in further food insecurity. The factors that 
loaded under factor 3 (Inputs: poor access to capital and 
land) include lack of capital (0.820) and limited availability 
of land (0.798). In his own contribution, Deressa (2008), 
in the analysis of barriers to adaptation to climate change 
in the Nile Basin indicates that lack of money is a major 
constraint to adaptation by farmers. Consequently, 
Benhin (2006) noted that farm size is a major determinant 
of speed of adoption of adaptation measures to climate 
change.   

Under factor 4 (Technologies), only one variable was 
loaded: lack of improved oil palm technologies (0.438). 
Rural farmers are generally poor, do not have adequate 
technology, related skills, and cannot afford to invest in 
technologies to adapt to climate change or sustain their 
livelihood during harsh climate conditions such as 
drought (Sofoluwe et al., 2011; Alam et al., 2011). 
Technology is one of the crucial factors to adapt to 
climate changes (Alam et al., 2011). Poor agricultural 
practices were not significant under factor 4 (lack of 
technology). This is counter intuitive because one could 
expect that poor agricultural practices could be an 
important constraining factor in terms of technology. 
 
 
RECOMMENDATIONS 
 
Oil palm farmers have already started responding to 
climate change through adaptation strategies/ measures 
they believe are helping them counteract its negative 
impact. The study also observed that adaptation 
measures  have cost implications on farmers who are the 

most vulnerable group because of their poor financial 
base. 

The study revealed that respondents were using some 
adaptation measures which include mulching (12.28%), 
purchase of water for irrigation (21.63%), planting trees 
(12.28%), multiple intercropping (9.94%), crop 
diversification (12.28%), changing planting date (10.52%) 
and migration for income (13.45%). The study also 
examined constraints to the implementation of climate 
change impacts in southern Nigeria and observed that 
the major constraints to climate change adaptation in 
southern Nigeria were: production problems, information 
and training, lack of inputs and lack of improved oil palm 
production technologies. 

The oil palm sector is largely dominated by smallholders 
who produce 80% of Nigeria’s output. Several million 
smallholders are dispersed over an estimated area of 
1.65 million hectares in the southern part of Nigeria, 
where they inter-crop oil palm with food crops such as 
cassava (Manihot spp.), yam (Dioscorea spp.) and maize 
(Zea mays).  

Based on the results of analysis, there is need for 
improvement in all areas of agricultural technology in 
order to provide effective adaptation/coping strategies to 
sustain livelihoods. While the availability of inputs and 
labor are adequate, smallholder oil palm farmers have 
limited access owed to the prohibitively high costs for 
each. The prices of inputs- insecticides, herbicides and 
fungicides are increasingly high and beyond the reach of 
the meager earnings of small-scale, poor resource, oil 
palm producers. In the past, the government subsidized 
inputs, thus facilitating acquisition. In order to solve the 
problem of low input usage, provision of credit by 
government and other NGOs for purchasing inputs and 
for hiring labor could be made. 

The government, research and extension, the private 
sector and non-governmental organizations (NGO’s) can 
improve annual farm performances for small holder farms  



 
 
 
 
by ensuring increase in farmer training and more access 
to credit and aid facilities and by helping farmers acquire 
livestock and important farm assets can improve farm 
performance. Ensuring the availability and accessibility of 
fertilizers and crop seeds before the onset of the next 
cropping season can also significantly improve annual 
farm performances across households. Consequently, 
innovative specific adaptation strategies/projects that aim 
to climate-proof the different agro-ecologies, and develop 
resilience to climate change effects should be carried out 
so that farmers can respond to climate change effects. 
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