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Abstract 
An estimated 80% of the maize crop suffers periodic yield reduction 
due to drought stress. Drought at flowering and grain filling period 
may cause losses of 40-90%. Predicated on the argument that 
climate change resulted from changes in climatic elements such as 
rainfall, this study aimed at investigating the relationship between 
rainfall, among other factors, and maize crop production in Kaduna 
state over a period of 15 years. Time series data on aggregate 
maize production, fertilizer use, total area under cultivation with the 
maize crop and annual rainfall in Kaduna State for the period 1990-
2005 were collected and analysed using multiple regression 
technique. Findings of the study showed that annual rainfall 
contributes significantly and positively to maize production in the 
study area inspite of climate change, indicating that climate change 
has not significantly altered the pattern of rainfall in the study area 
in such a way as to affect maize production negatively. 
Keywords: Climate Change, Maize Production, Kaduna, Nigeria. 

 
Introduction 
The importance of the maize crop cannot be over-emphasised. According to 
Dowswell et al (1996), maize has been put to a wide range of uses than any other 
cereal: as human food, as a feed grain, a fodder crop, and for hundred of industrial 
purposes because of it broad global distribution, its low price relative to other 
cereals, its diverse grain types, and its wide range of biological and industrial 
properties. However, two factors, one climactic and the other edaphic, were 
identified as limiting maize crop production in sub-saharan Africa. 
First, several studies reported that availability of adequate rainfall is by far the 
most limiting factor in maize production in sub-saharan Africa (CIMMYT, 1988; 
Diallo et al 1989). In fact, intermittent drought has been implicated among the 
major constraints limiting the production of maize in the Guinea Savanna of West 
Africa. (Kamara et al, 2005). An estimated 80% of the maize crop suffers periodic 
yield reduction due to drought stress (Bolonos and Edmeades, 1993). Drought at 
flowering and grain filling period may cause losses of 40-90% (Grant et al, 1989; 
Nesmith and Ritchie, 1992; Menkir and Akintunde, 2001). 

http://dx.doi.org/10.4314/jae.v16i1.1
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Second, it has been documented that low soil fertility is among the major 
constraints limiting the production of maize in the Guinea Savanna of West Africa 
(Kamara et al, 2005). More fertilizers are used on cereal crops; and that more than 
70% of fertilizers devoted to cereals in Nigeria are used for maize crop production 
(NAERLS, 2002). In fact for sub-Saharan Africa as a whole, fertilizer consumption 
has shifted to cereals, particularly maize (Desai and Gandhi 1988; Gerner and 
Harris 1993; Heisey and Mwangi 1996). According to Kelly et al (2005), maize 
exhibited the best overall response to fertilizer among cereal crops. 
The purpose of this study is to investigate the relationship between the 
aforementioned climactic and edaphic factors on maize crop production in Kaduna 
state over a period of 15 years. 
The following hypotheses were formulated and tested in this study: 

(a) There is no significant relationship between aggregate maize production 
and total area under maize cultivation. 
 

(b) There is no significant relationship between aggregate maize production 
and quantity of fertilizer use. 

 
(c) There is no significant relationship between aggregate maize production 

and annual rainfall. 

 
Methodology 
Conceptual Framework: The conceptual framework for this study is based on the 
following argument: (i) that agricultural crop production in Nigeria is essentially 
rainfed (ii) that climate change results from a change in climactic elements such as 
rainfall (ii) that any change in climactic elements such as rainfall, will indicate a 
change in the level of rainfed agricultural crop production. 
The study area: Kaduna State is located between latitudes 9 08’ and 11 07’N and 
longitudes 6 10’ and 8 48’E, with a land mass of about 45,567 square kilometres. It 
occupies a major position in the agricultural economy of Northern Nigeria (Ado et 
al, 2005). The state has a suitable climate and environmental conditions 
favourable for cereal crop production and is becoming notable especially for maize 
production. According to RMRDC (2004), the State produced more maize than any 
other maize producing state in Nigeria between 2000 and 2004. 
The Data: Time series data on aggregate maize production, fertilizer use, total 
area under cultivation with the maize crop and annual rainfall in Kaduna State for 
the period 1990-2005 were collected and used (see Appendix Table A1 for data 
and sources). 
The Model Specification: Consider a typical farm with a production function 
Y = f(X1…Xm; Z1…Zn) _____________________________________________ (1) 
Where Y is output, X represent variable inputs and Z represent fixed and other 
shifter variables of the function.  
Based on the production function outlined above, an empirical aggregate model is 
developed for maize production in Kaduna state, leaving out variables of less 
interest to this study, as follows 
Yt = β1+ β2X1t+ β3X2t+ β4X3t ________________________________________ (2) 
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Where Yt is maize production in year t (measured in MT), X1t is total area under 
maize cultivation in year t (measured in hectares), X2t is fertilizer use in year t 
(measured in MT), and X3t is annual rainfall (measured in mm). 
Estimation of model: As noted in various literature, empirical analysis of time 
series data pose several challenges as empirical work, including causality tests of 
Granger and Sims based on time series data assumed that the underlying time 
series is stationary (see Seddighi et al (2000); Enders (1995); Patterson (2000). 
Mercifully, as Gujarati (2003) noted, by simply establishing stationarity of the 
residuals from regression equation, the traditional regression methodology is 
applicable to data involving non stationary time series. 
Cointegration was tested on the data collected for this study using the 
Cointegrating Regression Durbin-Watson (CRDW) Test method as expounded by 
Gujarati (2003). 
Our regression model:  
Yt = β1+ β2X1t+ β3X2t+ β4X3t + µt ____________________________________ (3) 
was estimated and the residuals obtained. 
The computed CRDW d (1.510) obtained from the cointegrating regression (3) is 
greater than the critical value of 0.386 at the 5% level, thus it was concluded that 
the regression residuals are stationary. However, the estimated DW d value of 
1.510 lies between the critical DW dL value of 0.897 and DW dU value of 1.710 
indicating that there is inconclusive evidence regarding the presence or absence 
of positive first order serial correlation. However, for the purpose of this study, our 
OLS estimators for equation (3) were assumed efficient and the usual t and F tests 
were applied. 
Results and Discussion 
The maize response model (eqn 3) was estimated using the time series data for 
the period 1990-2005 with SPSS 16.0. The F value of 4.590 computed for 
equation (3) is significant, when viewed in relation to the p-value of 0.023. This 
implies that aggregate total area, fertilizer use and amount of rainfall significantly 
explain the variation in the aggregate maize output in Kaduna state. The R2 value 
obtained from the equation is 0.534. This further indicates that aggregate total 
area, fertilizer use and amount of rainfall explained about 53% of the variation in 
aggregate maize output in Kaduna state during the study period. This finding is 
further supported by the estimated value of the intercept of the model (-
742883.513), which indicates that maize production is practically impossible 
without the variables included in the equation. The unexplained variation, 47%, in 
the model is attributable to other factors not specified in the model due to 
difficulties in quantification and for computational ease.  
The computed t value of 2.380 calculated for β1, the coefficient of total area under 
cultivation with the maize crop in Kaduna state, is found to be significant when 
viewed in relation to the computed p-value of 0.035, hence the null hypothesis is 
rejected and it is thus concluded that there is a significant and positive relationship 
between the aggregate maize output and total area under cultivation with maize in 
Kaduna state. This finding indicates that increased in the quantity of maize 
production results more from increase in land under cultivation with maize crop 
than intensification of production. 
The computed t value of 0.693 calculated for β2, the coefficient of aggregate 
fertilizer use in Kaduna state, is found to be not significant when viewed in relation 
to the computed p-value of 0.502, hence the null hypothesis is accepted and it is 
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thus concluded that there is no significant relationship between the aggregate 
maize output and quantity of fertilizer use in Kaduna state. A probable explanation 
on why fertilizer use has an insignificant effect on aggregate maize production in 
Kaduna state is that farmers are applying fertilizer below the recommended rates. 
This explanation is supported by Liverpool-Tasie et al (2010), that low fertilizer use 
is one of the many reasons for low agricultural productivity in Nigeria; fertilizer use 
estimated at 13 kg/ha in 2009 by the Federal Ministry of Agriculture and Rural 
Development (FMARD), is far lower than the 200 kg/ha recommended by the FAO 
as well as the 104 kg/ha in South Asia and 142 kg/ha in Southeast Asia. This 
finding further lends credence to our previous finding that increased in the quantity 
of maize production results more from hectarage expansion in Kaduna state than 
from intensification of production.  Intensive maize production will naturally require 
the use of more inputs like fertilizer.  
 
The computed t value of 3.467 calculated for β3, the coefficient of total annual 
rainfall in Kaduna state, is found to be highly significant when viewed in relation to 
the computed p-value of 0.005, hence the null hypothesis is rejected and it is thus 
concluded that there is a significant and positive relationship between the 
aggregate maize output and total annual rainfall in Kaduna state. This finding 
indicates that annual rainfall contributes significantly and positively to maize 
production in the study area inspite of climate change. Climate change has not 
significantly altered the pattern of rainfall in the study area in such a way as to 
affect maize production. This finding did not provide enough evidence to agree 
with Arnell (1992), that climatic changes would result in changes in rainfall 
patterns.  
 

TABLE 1 
Results of Regression Analysis of aggregate maize output, area under-

cultivation, fertilizer use and annual rainfall model (3) 

Independent Variables  Coefficients  t-values  p-values  

Constant term  -742883.513 -1.572 0.142 
Area Cultivated 0.505* 2.380a 0.035 
Fertilizer Use   0.137* 0.693 0.502 
Annual Rainfall 0.736* 3.467a 0.005 

 
R2=0.534; Adjusted R2=0.418; R=0.731; F (model) =4.590; p-value for F(model)=0.023;  
DW d=1.510. 
aStatistically significant statistics at α = 5%  
*Standardized 
 
Conclusion 
This study aimed at investigating the relationship between area under cultivation, 
fertilizer use and annual rainfall, in maize crop production in Kaduna state over a 
period of 15 years. Time series data on aggregate maize production, fertilizer use, 
total area under cultivation with the maize crop and annual rainfall in Kaduna State 
for the period 1990-2005 were collected and analysed using multiple regression 
technique. Findings of the study indicates: (i) increased in the quantity of maize 
production results more from increase in land under cultivation with maize crop 
than intensification of production (ii) there is no significant relationship between the 
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aggregate maize output and quantity of fertilizer use in Kaduna state (iii) annual 
rainfall contributes significantly and positively to maize production in the study area 
inspite of climate change. The study concluded that climate change has not 
significantly altered the pattern of rainfall in the study area in such a way as to 
affect maize production.  
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Appendix  
TABLE A1: 

Time series data on aggregate maize production, fertilizer use, total area 
under cultivation with the maize crop and annual rainfall in Kaduna State for 

the period 

Year Maize 
Production 

(MT)* 

Area Under 
Maize (Ha)* 

Quantity of 
Fertilizer 

Used (MT)** 

Annual Rainfall 
(mm)*** 

1990 426120 14182 40000 1022 

1991 529561 223443 36470.97 1407 

1992 563503 252692 41417.8 1095 

1993 484694 255219 29760 987 

1994 751752 346337 31050 1061 

1995 670520 252264 37000 720 

1996 462875 225793 32806.32 1031 

1997 953130 320469 33000 1110 

1998 1334343 66075 28000 1879 

1999 1391048 371938 51689 1286.1 

2000 812721 315008 34256.49 980.5 

2001 832922 315500 26881.6 992.1 

2002 826800 318000 27000 988.7 

2003 944671 318072 27652  

2004 635487 316163 28750  

2005 907495 316201 33925  

Source: *Kaduna ADP, **Authours’ estimate, ***CBN (2007). 
Note: The data from Kaduna ADP was extracted from their records and made 
available to the authours. 
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Gender differentiation in Daily Farm Wage Rates in Abuja, Nigeria 
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Department of Agricultural Economics/Extension, Faculty of Agriculture, University 
of Abuja, Nigeria (juliusajah2@yahoo.com) 
 
 
 

Abstract 
 
The main objective of the study was to determine if significant 
difference existed in gender daily wage rates (wage rate/day) in 
farm production activities. Multi-stage technique was used for 
sample selection while structured questionnaires were used for 
data collection. A total of 168 farmers were randomly interviewed in 
four Agricultural Zones (42 respondents in each agricultural zone). 
Data were analyzed using two-way mixed factorial analysis of 
variance and mean separation was done at 5% probability level. 
Results revealed that there was significant difference (P < 0.05) in 
the gender daily wage rates. The daily wage paid to an adult male 
(N950 = $ 6.47) was significantly higher than the wage paid to an 
adult female (N692.08 = $ 4.55), young male (N683.33 = $ 4.73) 
and young female (N562 = $ 3.70). Young females received the 
least daily wage. Generally, the grand mean daily wage was 
N734.82 ($ 4.86). Furthermore, there was significant (P < 0.05) 
main effect of location meaning that there were locational 
differences in the average daily wage rate. The Eastern Agricultural 
Zone had the highest daily wage (N798.94) On the contrary, there 
was no significant (P > 0.05) interaction effect between gender daily 
wage rates and locations. Based on the findings, the paper 
concluded that there was significant difference in gender daily wage 
rates. It was recommended that the study should be replicated in 
other places for cross-validation purposes.  
Keywords:  average daily wage rates, farm production activities, 
gender 

 
Introduction  
Gender simply refers to the socially constructed roles and responsibilities assigned 
to women and men in a given culture. It focuses on the relationship between men 
and women in terms of their roles, access to and control over scarce resources, 
division of labour and other needs (Imoh and Nwachukwu (2009).  In agriculture, 
both men and women, that is, both genders provide labour in form of hired or 
family labour. Hired labour attracts wage while family labour does not but it is 
always appreciated by family members. Labour availability according to FAO 
(2011) depends on the amount of family labour that a household can mobilize and 
the amount of labour that can be hired in local labour markets.  Several studies 
have been conducted to determine the importance of labour in agriculture (Haruna 
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et al., 2010; Jirgi et al., 2011; Lawal et al., 2008; Anyanwu, 2010; Iheke and 
Nwaru, 2009 and Okoye et al., 2009). All the studies attested to the fact that 
labour input significantly influences farm output and productivity. 
Judging from the documented evidence on the importance of labour in agriculture, 
it is very clear that labour, whether provided by a male or a female, plays 
significant roles in agricultural development but on the contrary, it is also one of 
the major sources of controversy between men and women especially, in 
developing countries like Nigeria. The gender wage gap, the observed difference 
between wages paid to women and wages paid to men, has been a source of both 
political controversy and economic research throughout the past several decades 
(ILO, 2009b). Feminists and women supporters have argued that female labour 
received lower wage compared to their male counterparts. They maintained that 
women are marginalized in agriculture because men receive higher wages more 
than women even when women are acclaimed to be more involved in agricultural 
production activities. Reports from a number of studies (Ahmed and Maitra, 2010; 
Fontana, 2009; ILO, 2009a; ILO 2009b) confirm that women, on average, are paid 
less than men for equivalent jobs and comparable levels of education and 
experience. In Ghana, for example, Hertz et al. (2009) stated that, men’s wages 
were 31% higher than women’s wages in urban areas and 58% higher in rural 
areas. In South Africa, the findings of the Women on Farms Project (WFP) and 
Centre for Rural and Legal Studies (CRLS) (2009) showed that female workers 
received lower wages and fewer benefits and were less likely to be permanent 
workers than were male workers. The report also indicated that the average wage 
paid to men was R667 per month while women received an average wage of R457 
per month. Evidence from a sample of some countries according to Hertz et al., 
(2009) showed that on average women were paid 28% less than males in rural 
areas, with the exception of women in the rural Panama that were paid 11 % more 
than men. The marginal product of 1 day of labour in agricultural self-cultivation for 
women, according to the World Bank (2008) is 75 % of the wages earned by men. 
Daily wages in the casual labour market according to the report also reflected 
disparity. Based on some of the evidence available, scholars like Sukti and Ratna 
(2011) have argued that women participation in wage work and the gender gap in 
wages were amongst the reasons for persistent poverty and inequality in a country 
like India. The disparity is discouraging because the World Bank (1995) stated 
that, if disparities between men’s and women’s statuses, access to resources, 
control of assets and decision-making powers persist, sustainable and equitable 
development would be undermined. Motivated by the available evidence on 
gender differences in gender wage gap in some countries, a study was conducted 
in Abuja, Nigeria. 
Objectives of the study 
The broad objective of the study is to examine gender daily wage rates in farm 
production activities in Abuja. Specific objectives are to determine: 

1. Gender daily wage rates for adult males, adult females, young males and 
young females,  

2. If significant differences exist in the gender daily wage rates, 

3. If there are differences in the gender daily wage rates in the four agricultural 
zones which includes Central, Eastern, Northern and  Western Agricultural 
Zones  
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4. If there is an interaction effects between gender and locations 

Hypotheses 
Ho:  the gender of a farmer does not significantly influence his/her daily wage 

rate in farm production activities. 
Ho:  the location of a framer does not significantly affect his/her daily wage rate in 

farm production activities. 
Ho:  there is no significant interaction effect between gender and location on 

farmers’ daily wage rate in farm production activities. 
The study is very important because labour is one of the most important factors of 
production. Because of the importance of labour, the European Commission 
included gender wage gaps among the structural criteria for judging economic 
equality (Grimshaw and Rubery, 2002). Furthermore, FAO (2011a) stated that 
studies that consider the gender roles within their specific geographic and cultural 
context can provide practical guidance for policy-makers and practitioners involved 
in technology investments, extension services, post-harvest activities and 
marketing interventions. This paper, therefore, brings a substantial contribution to 
the literature on gender labour wage rates in farm production activities in Abuja, 
Nigera. 
 
Research Methodology  
The study was conducted in Abuja, Nigeria located between latitudes 80 25` and 90 
25` North of the equator and longitudes 60 45`and 70 45` East of Greenwich. Abuja 
has both urban and rural communities but the population for the study comprised 
all the small-scale farmers in the rural communities. The choice of Abuja is very 
important because Abuja lies in the transitional zone between the grain dominated 
agriculture of the Northern Nigeria and the predominantly root crop farming of the 
forest zone. In other words, it lies in the transitional zone between the savannah in 
Northern Nigeria and forest vegetation in the Southern Nigeria which endowed it 
with tremendous potentials for supporting agricultural production (Garba, 2000). 
Multi-stage technique was used for sample selection while semi-structured 
questionnaires were used for data collection. Presently, Abuja ADP has four 
agricultural (4) zones – Central, Eastern, Northern and Western Zones – with 
twelve (12) Agricultural Blocks and ninety three (93) cells (AADP, 2009). In the first 
stage, all the four (4) agricultural zones and twelve (12) agricultural blocks were 
chosen. In the second stage, seven (7) cells were randomly chosen from each of 
the agricultural blocks giving a total of 84 cells. In the third stage, two (2) farmers 
(male and female) were randomly selected and interviewed in each of the cells 
and this gave a total of forty two (42) respondents in each of the agricultural 
zones. For the four agricultural zones, a total of 168 respondents were used for 
the analysis. Equal number (42) was used because of the factorial analysis and by 
implication they served as replications. The respondents were asked to state the 
amount (in Nigerian currency i.e. Naira)  they used to spend hiring matured men, 
matured women, young men and young women for a day’s farm work (wage rates) 
in their respective communities. This analysis is in line with the method adopted by 
Andy (2005), David (2004), Fredrick and Wallnau (2004), Shah and Madden 
(2004) and Harry and Steven (1995).  SPSS 15.0 package was used to run the 
analysis and mean separation was done using Bonferroni model. It was tested at 
5% probability level.  The model specification for the analysis is: 
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Yij = μ + Gi  + Lj + GLij  + Ҽij  
 Where: 
Yij   =  Individual farmer’s response   
μ  =  General mean 
Gi   =  main effects of gender  
 Lj  =  main effects of  locations (agricultural zones)  
GLij  =  interaction effects of gender and locations 
eij  =  error term 
By interpretation, the model hypothesizes that the observed differences in farmers’ 
daily wage rates in farm production activities in Abuja, Nigeria (Yij) are influenced 
or affected by gender of the farmer (Gi), the location of the farmer, that is, the 
agricultural zone where the farmer comes from (Lj) and the joint effect of both 
location and gender of the farmer (GLij).  
 
 
Results and Discussion  
The results of the analysis are presented in Tables 1- 3 below 

TABLE 1 
ANOVA Results of Gender Labour Wage rates (N/day) 

Source: Survey data, 2010 
Table 1 shows the ANOVA results of gender labour wage rates ((N/day). The 
results revealed that that the main effect of gender was significant, F(3, 492) = 
179.28, P = 0.00, implying that there was significant difference (P < 0.05) in the 
amount paid to the different gender categories in the study area. Similarly, there 
was significant main effect of location, F(3, 164) = p = 0.023, meaning that there 
were locational differences in the average daily wage rates. In other words, the 
amount paid to hire farm labour for a day job significantly differed (P < 0.05) in 
some of the agricultural zones (locations). On the contrary, there was no 
significant interaction effect between gender daily wage rates and location, F(9, 
492) = 1.67, P = 0.095. Based on the ANOVA results, the data were further 
subjected to mean separation using Bonferroni model (Andy 2005) at 5% alpha 
level (see Table 2). 
 
 
 
 
 
 
 
 

Source of 
Variation  

Df SS MS F-cal P-
value 

Sig 

Gender   3 15,528,928.60 5,176,309.52 179.28 0.00 S 
Gender*locations  9 432,767.86 48,085.32 1.67 0.095 NS 
Error (within group) 492 14,205,803.60 28,873.58    
Locations  3 838,668.16 279,556.05 3.27 0.023 S 
Error (between 
group) 

164 14,025,751.50 85,522.88    

Total  671 45,031,919.72     
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TABLE 2 
Gender mean daily wage rates (N/day) in Abuja Agricultural Zones 

 
Gender 

Abuja Agricultural Zones  
Total Central  Eastern  Northern  Western  

Adult Male  979.76 1,005.95 1,085.71 839.29 977.68a  
846.13 Young male 717.86 769.05 795.24 576.19 714.58b 

Adult 
Female  

657.14 777.38 716.67 600.00 687.80b  
623.52 

Young 
female 

544.05 627.38 588.80 477.38 559.23c 

Total   724.90a 798.94a 796.43a 513.33b 734.82  

Note: Means with the same alphabet did not significantly differ from each other 
Source: Survey data, 2010 
Table 2 shows the mean separation results of the gender mean daily wage rates. 
The results indicated that the daily wage paid to an adult male (N950a) was 
significantly higher than the wage paid to an adult female (N692.08b), young male 
(N683.33b) and young female (N562c). The result also showed that the daily wage 
paid to an adult female (N692.08b) was not significantly different from the wage 
paid to young male (N683.33b). Young females received the least wage (N562c) in 
the study area. At the zonal level (see Tables 2), the average wage paid for a day 
work in Abuja Central Agricultural Zone (N729.58a), Abuja Eastern Agricultural 
Zone (N783.75a) and Abuja Northern Agricultural Zone (N729.58a) were not 
significantly different (P > 0.05)  from each other but they were significantly higher 
than the average daily wage paid in Abuja Western Agricultural Zone ( N513.33b). 
Generally, the grand mean daily wage was N 734.82 ($ 4.86). World Bank (2007) 
stated that most work in agriculture is onerous, and the returns are lower than in 
other sectors and this finding is a clear justification of the statement. This amount 
(N 734.82 = $ 4.86) is poor when considered as a daily income and may have 
been one of the causes of rural-urban migration and strict hawking among the 
youths in the major cities in Nigeria especially in Abuja.   
 
 
 
 
 

TABLE 3 
Dollars’ equivalents of the daily wage rates in farm production  

activities 

  
Gender 

Abuja Agricultural Zones Gender 
Total Central  Eastern  Northern  Western  

Adult Male  6.49 6.66 7.19 5.56 6.47 
Young male 4.75 5.09 5.27 3.82 4.73 
Adult Female  4.35 5.15 4.75 3.97 4.55 
Young female 3.60 4.16 4.00 3.16 3.70 

Total   4.60 5.29 5.27 3.40 4.78 

 Source: Survey data, 2010 
Dollar equivalent of Nigerian naira (N), 1 Dollar = N151 
Central Bank of Nigeria (CBN) Exchange Rates (November, 23, 2010). 
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Table 3 shows the Dollars’ equivalents of the daily wage rates in farm production 
activities. The results revealed that adult male received average daily wage of  
$6.47 while adult female, young male and young female received $4.55, $4.73 and 
$3.70 average daily wages respectively. This result agreed with the findings of 
FAO (2011) which stated that women in the rural areas of Ecuador, Guatemala, 
Nicaragua, Panama, Bangladesh, Indonesia, Nepal, Tajikistan, Viet Nam, Ghana 
and Malawi received lower wage compared to women. It equally agreed with the 
findings of Hertz, De La O Campos and Zezza (2009) which indicated that men 
earn more than women in the agricultural sector. Similar result was reported in 
India by Chavan and Bedamatta (2006) who reported that there was a very 
significant gender gap in wages as well as institutional constraints to the payment 
of minimum wages to women workers in rural areas of India. According to the 
report, the wages paid to women unskilled agricultural workers were lower than 
the wages paid to men and wages paid to women were almost always less than 
the government stipulated minimum wage. The report documented by the 
International Labour Organization (ILO) (2009a) also agreed that there is a gender 
wage gap with women on the disadvantage. The report further stated thus: 
“Throughout most regions and many occupations, women are paid less money 
than men for the same job. In most countries, women's wages represent between 
70 and 90 per cent of men's wages, with even lower ratios in some Asian and 
Latin American countries.” (ILO, 2009a). Other studies have also shown that 
salary differential exists between men and women in many countries (Lumpkin and 
Tudor, 1990; Stedham and Yamamura, 2002; Stedham, et al., 2003; ILO 2009a; 
ILO, 2009b). Personal factors, such as gender, education, experience, and level of 
management have been suggested as factors responsible for the observed gender 
differences in salary (Stedham and Yamamura, 2002). 
 
Conclusion  
In a developing country like Nigeria, men and women contribute significantly to 
agricultural development but one of the major sources of controversy is gender 
gap in wage rates. Some scholars believe that women constituted greater part of 
the agricultural labour force but received lower wage rates compared to their male 
counterparts. Apart from low wage rates, it is equally believed that they spend 
more time working in the farm while men spend less time with higher wage rates. 
Based on this perceived gender wage gap, a study was conducted to determine if 
significant difference exists in gender wage rates in Abuja, Nigeria. This is very 
important because the war against gender marginalization has been globally 
recognized as an approach to restore gender equity. Results revealed that the 
main effect of gender was significant implying that there were significant 
differences gender wage rates. Also, the main effects of location were significant 
revealing that there were locational differences in gender wage rates. On the 
contrary, the interaction effects between gender wage rates and locations was not 
significant. The daily wage paid to an adult male (N950a = $ 6.47) was significantly 
higher than the wages paid to an adult female (N692.08b = $ 4.55), young male 
(N683.33b = $ 4.73) and young female (N562c = $ 3.70). Young females received 
the least daily wage in the study area. Generally, the grand mean daily wage was 
N734.82 ($ 4.86). Based on the findings, the paper concluded that there was 
significant difference in gender wage rates. In view of the findings, replication of 
this study in other places is recommended for cross-validation purposes.  



14 

 

 
References 
AADP, (2009). Abuja Agricultural Development Programme. Document on the 

Delineation of Abuja into Zones, Blocks and Cells. Unpublished, pp. 1-2. 
 
Ahmed, S. and Maitra P. (2010). Gender wage discrimination in rural and urban 

labour markets of Bangladesh. Oxford Development Studies, 38(1): 83–
112. 

 
Andy, F. (2005). Discovering Statistics Using SPSS. (2nd ed.), SAGE Publications, 

London, pp 427-482. 
 
Anyanwu, S. O. (2010). Resource productivity and issues of Sustainability among 

low External Input Technology farmers in Imo State. In: J. N. Nmadu, M. A 
Ojo., U. S. Mohammed, K. M. Baba., F. D. Ibrahim and E. S. Yisa (eds). 
Proceedings of the 11th Annual National Conference of the National 
Association of Agricultural Economists, 30th November – 3rd December at 
FUT Minna, Niger State, Nigeria, pp. 178-182. 

 
CBN, (2010). Central Bank of Nigeria Exchange Rate. In: Daily Trust Newspaper, 

23 November 2010, 25 (67):16-18. 
 
Chavan, P. and Bedamatta, R. (2006). Trends in Agricultural Wages in India: 

1964-65 to 1999-2000. In: Economic and Political Weekly, 41(38): 23-29  
 
David, C. H. (2004). Fundamental Statistics for the Behavioral Sciences (5th ed.), 

Thomson Higher Education Dan Drive Belmont, C. A., USA, pp. 355 – 437. 
 
FAO, (2011b). The Role of women in Agriculture, ESA Working Paper No 11-02, 

Agricultural Economics Division, Food and Agricultural Organization of the 
United Nations, Rome: FAO, pp. 1- 48.  

 
FAO, (2011a). The State of Food and Agriculture, Food and Agriculture 

Organization of the United Nations, Rome: FAO, pp.1-160. 
 
Fontana, M. (2009). Gender dimensions of rural and agricultural employment: 

differentiated pathways out of poverty. Paper presented at the FAO-IFAD-
ILO Workshop on “Gaps, trends and current research in gender dimensions 
of agricultural and rural employment: differentiated pathways out of 
poverty”, 31 March–2 April 2009. Rome, FAO. 

 
Fredrick, G. J. and Wallnau B. L. (2004). Statistics for the Behavioral Sciences (6th 

ed.), The Omson Learning Inc, USA, pp. 395-471. 
 
Harry F. and Steven C. A. (1995). Statistics: Concepts and Applications, 

Cambridge University Press. 
 



15 

 

Garba, M. L. (2000). Agricultural Development in the Federal Capital Territory. In: 
Dawan, P. D. (ed.). Geography of Abuja Federal Capital Territory. 
Famous/Asanlu publishers, Minna, Niger State, Nigeria PP 107-126. 

 
Haruna, U., Garba, M., Nasiru M. and Sani M. H. (2010). Economics of Sweet 

Potato Production in Toro Local Government Area of Bauchi State, Nigeria. 
In:  J. N. Nmadu,  M. A. Ojo., U. S. Mohammed, K. M. Baba, F. D. Ibrahim 
and Yisa E. S. (eds). Proceedings of the 11th Annual National Conference 
of the National Association of Agricultural Economists Held 30th November 
– 3rd December at FUT Minna, Niger State, Nigeria, pp.170-174. 

 
Grimshaw, D. and Robery J. (2002). The Adjusted Gender Pay Gap: A Critical 

Appraisal of Standard Decomposition Techniques. Manchester School of 
Management, UMIST, Manchester, UK.  

 
 
 
 
Hertz, T., P. Winters, A.P. De La O. Campos, E. J. Quinones, C. Azzari, B. Davis 

and A. Zezza. (2009). Wage Inequality in International Perspective: Effects 
of Location, Sector, and Gender. 39. Paper presented at the FAO-IFAD-ILO 
Workshop on Gaps, Trends and Current Research in Gender Dimensions 
of Agricultural and Rural Employment: Differentiated Pathways out of 
Poverty Rome, 31 March - 2 April 2009, FAO, Italy. 

 
Imo, A. N. and Nwachukwu E. O. (2009). Analysis of Gender Participation in the 

Adoption of Improved Sweet Potato Varieties in Ishielu, Ebonyi State, 
Nigeria. Nigeria Journal of Rural Sociology 9 (1):161-166. 

 
Iheke, O. R. and Nwaru J. C. (2009). Gender Farm Size and Relative Productivity 

of Cassava Farms in Ohafia Agricultural Zone of Abia State, Nigerian 
Journal of Rural Sociology, 9 (1): 69-75. 

 
International Labour Organisation (ILO), (2009a). Global Employment Trends for 

Women, pp 1-78, http://www.ilo.org/wcmsp5/groups/public 
 
International Labour Organisation (ILO), (2009b). An Analysis of Reasons for the 

Disparity in Wages Between Men and Women: A Report by CONSAD 
Research Corp, U.S. Department of Labor, Employment Standards 
Administration, 200 Constitution Avenue N.W. Washington, DC . pp. 1- 95. 

 
Jirgi, A. J., Jirgi D. J., Polycarp I. M., Tanko L. and Abubakar L. Y. (2011). 

Allocative Efficiency of Small-scale Poultry Producers in Bosso Local 
Government Area, Niger State, Nigeria. Proceedings of the 45th Annual 
Conference of the Agricultural Society of Nigeria.  

 
Lawal, W. L., Igele E. O. and Oboh V. U. (2008). Technical Efficiency of Palm Oil 

Processing in Obi Local Government Area of Benue State. In: J. C. Umeh, 
C. P. Obinne and W. Lawal (eds.). Proceedings of the 22nd  Annual National 

http://www.ilo.org/wcmsp5/groups/public


16 

 

Conference of the Farm Management Association of Nigeria, 8-11th  
September, 2008, University of Agriculture, Makurdi, Benue State, Nigeria, 
pp 281-287. 

 
Lumpkin J. R. and Tudor K. (1990). Effect of Pay Differential on Job Satisfaction: A 

Study of the Gender Gap, Journal of Supply Chain Management: Human 
Resources Issues 26 (3): 25-29. 

 
Shah, D. A. and Madden L.V. (2004). Nonparametric Analysis of Ordinal Data in 

Designed Factorial  Experiment. Phytopathology, 94 (1): 4 – 33. 

Stedham, Y., Yamamura J. and Satoh M. (2003). Gender and Salary: A Study of 
Accountants in Japan, Abstract in Proceedings of the Academy of Business 
and Administrative Studies International Conference, Vancouver, B. C., 
Canada,  http://www.sba.muohio.edu/abas/2003/proceedings.html 

Stedham, Y. and Yamamura J. (2002). “National Cultural Characteristics: A 
comparison of Gender Differences in Japan and the US,” abstract in 
Proceedings of the Academy of Business and Administrative Studies 
International Conference, San Jose, Costa Rica. 

 http://www.sba.muohio.edu/abas/2002/proceedings.html 

 
Sukti, D. and Ratna M. S. (2011). Issues in Labour Market Inequality and 

Women’s Participation in India’s National Rural Employment Guarantee 
Programme Working Paper No. 98, Policy Integration Department, 
International Labour Office, Geneva. 

 
Women on Farms Project and Center for Rural and Legal Studies (CRLS). (2009). 

Going for Broke: A Case Study of Labour Brokerage on Fruits Farms in 
Grabouw, Center for Rural Legal Studies, Stellenbosch. 

 
World Bank, (1995). Development in Practice Towards Gender Equality: The Role 

of Public Policy, World Bank. 
 
World Bank, (2008). World Development Report. Agriculture for Development: The 

Gender Dimensions. Washington, D.C. World Bank. 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.sba.muohio.edu/abas/2002/proceedings.html


17 

 

 

http://dx.doi.org/10.4314/jae.v16i1.3 

Assessment of the Effects of Climate Change on Livestock 
Husbandry and Practices in Jigawa State, Nigeria 

 
 
 

1Bidoli, T. D; 2Isa, A. G; 1Shehu, B 1Kezi ,D. M. and 3Abdullahi, M. Y. 
1 National Agricultural Extension and Research Liaison Services (NAERLS),  
A. B. U. Zaria 
2 State Universal Basic Education, Dutse. Jigawa State 
3 Department of Agric Economics and Extension, Nuhu Bamali Polytechnic, Zaria 
E-mail: bidolitd@yahoo.com  Mobile: 0803 284 6023 
 
 

 
Abstract 
 
The investigation of the effects of climate change on livestock 
husbandry and practices in Jigawa State, Nigeria, was aimed at 
assessing the level of awareness of climate change by nomads and 
also determine the effect of climate change on livestock husbandry 
and practices. Using random sampling method, data were collected 
from 105 livestock nomads in seven nomadic communities covering 
seven Local Government Areas (LGAs) of Jigawa State. Data were 
collected by the use of questionnaire and observation. Data were 
analyzed by the use of frequency, percentage, and weighted 
means. About 98% of nomads understood what was meant by 
climate change and also 94.3% observed variations in their 
environment as a result of climate change. Majority of respondents 
(76.2%) observed and experienced the effect of climate change 
since 5-20 years ago; while 7.6% observed and experienced the 
effects of climate change for over 20 years back. Ranking of effects 
of climate change on livestock husbandry and practices showed 
reduced feed intake (1st), reduced growth rate (2nd), increased 
frequency of abortion (3rd), reduced birth rate (4th), increased 
disease condition (5th), increased incidence of parasites (6th) and 
increased mortality rate (7th) as major effects. It was recommended 
that animal production/veterinary services should be stepped up, 
diversify their production to include crops and other sources of 
income generation and establish more gazing reserves.  
Keywords: Assessment, Effect, Climate change, Livestock 
husbandry, Nigeria 
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Livestock subsector is one of the fastest growing agricultural subsectors in 
developing countries and the growth is driven by the rapidly increasing demand for 
livestock products. This demand is being stimulated by population growth, 
urbanization and increasing incomes in developing countries (Delgado, 2005). 
Livestock production being a major component of agricultural economy of Nigeria 
accounted for five to six percent of the total Gross Domestic Products (GDP) and 
between 15% and 20% of the GDP of agriculture in 2004 (Agunbiade, 2009). 
Domestic animals like cattle, sheep, goats, pigs, poultry, and other livestock are 
integral to rural livelihoods and culture in Nigeria; providing food (meat, blood, 
eggs and dairy products), materials (wool, hide, horns, etc.), income, and 
mechanical power for pulling carts or for ploughing fields. Specifically, livestock 
production sustains the employment and incomes of millions of people in rural 
areas and generates animal power and organic manure for arable farming mainly 
in the northern part of the Nigeria (Lamorde, 1998).  
 
Climate change refers to any change in climate overtime, whether due to natural 
variability or as a result of human activity (IPCC, 2001). While climate change is a 
global phenomenon, its negative impacts are more severely felt by poor people in 
developing countries who rely heavily on the natural resource base for their 
livelihoods. Rural poor communities rely greatly for their survival on agriculture and 
livestock husbandry that are amongst the most climate-sensitive economic 
sectors. Climate change will have far-reaching consequences on animal 
husbandry mainly via impacts on grass and range productivity. Heat stress on 
animals will reduce the rate of animal feed intake and cause poor performance 
growth (Rowlinson, 2008). A summary of the direct effects of climate change on 
livestock husbandry and practices as reported by Smit et. al. 1966 are: (a) the 
impact of changes in livestock feed-grain availability and price; (b) impacts on 
livestock pastures and forage crop production and quality; (c) changes in the 
distribution of livestock diseases and pests; and (d) the direct effects of weather 
and extreme events on animal health, growth and reproduction. Developing 
countries will be most impacted because of their lack of resources, knowledge, 
veterinarians and extension services and research technology development (FAO, 
2008). Livestock producers have traditionally adapted to various environmental 
and climatic changes by building on their in-depth knowledge of the environment in 
which they live. However, increased human population, urbanization, 
environmental degradation and increased consumption of animal sourced foods 
have made some of the coping mechanisms ineffective (Sidahmed, 2008). 
 
In this regard, there appears to be a great decline in livestock production and 
husbandry being stimulated by impacts of climatic variations on natural resource 
use among farmers in most parts of Northern Nigeria. Climatic change tends to 
impact on livestock production systems because environmental conditions can 
affect the mechanisms and rates of heat gain or loss by all animals as well as 
induce shortages in available water and grazing areas among other factors.  
An investigation of the effects of climate change on livestock husbandry and 
practices in Jigawa State, Nigeria, was designed to: 

(i) assessing the level of awareness of climate change by livestock nomads 
and 
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(ii) determine the effect of climate change on livestock husbandry and 
practices as perceived by nomads. 

Methodology 
The study was conducted in Jigawa State in northern Nigeria which is situated 
between Latitudes 11oN and 13oN and Longitudes 8oE and 10.15oE, having a total 
land area of approximately 22,410 Km2 and a population of about 4.3 million. 
Jigawa state has a tropical climate defined by raining season (May to September) 
and dry season (October to April). Maximum temperatures of about 40oC are 
recorded between the months of March to September; while lower temperatures of 
11oC are recorded between October and February. However, the state 
experiences a substantial temperature variation during these periods. Annual 
rainfall is between 600 mm and 1000 mm with an average of about 650mm. Most 
parts of the state lie within the Sudan Savannah although features of Guinea 
Savannah are observed in the southern parts. Jigawa state has vast fertile arable 
land that supports the production of almost all tropical crops. The Sudan savannah 
is made up of vast grazing lands suitable for livestock production. The state is 
largely characterized by informal sector activities with agriculture as the major 
economic activity. Over 80% of the population is engage in subsistence farming 
and animal husbandry. 
Seven (7) Local Government Areas (LGAs) were randomly selected from a total of 
27 LGAs in the state (representing about 26%). One livestock nomadic community 
was purposively selected from each of the seven LGAs based on high population 
of livestock nomads. A total of one hundred and five (105) livestock farmers were 
purposively selected from the seven nomadic communities, from whom primary 
data was collected through interview method using a structured questionnaire. 
Data was analyzed by use of frequency, percentage and weighted mean 
measured by use of a 4-point likert scale of serious, mild, severe and very severe. 
The scale were assigned 4,3,2,1 point respectively. The points were used to 
calculate the sum by multiplying number of respondents in each point scale by the 
point. Mean is calculated by dividing the calculated sum by the number of 
respondents (responses). Any calculated mean equal to or  more than mean of the 
scale points  2.5 (4+3+2+1=10 divided by 4= 2.5) is perceived to have an effect of 
climate change and any mean lower than 2.5 is perceived not to have an effect of 
climate change. 

TABLE 1 
Sampled respondents among selected nomadic communities 

LGA Nomadic 
Community 

Population Number of 
Respondents 

Kiri 
Kasamma 
Ringim 
Babura 
Kafin Hausa 
Garam 
Kaugama 
Gumel 

Kafuru 
Riniyel 
Muni 
Afarake 
Lukutu 
Bingamama 
Kefawa 

204 
160 
125 
156 
252 
131 
40 

20 
16 
12 
15 
25 
13 
4 

Total 7 1068 105 

Source: Field Survey, 2011 
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Results and Discussion 
The information in Table 2 indicated the dominance of males (85.7%) in the 
practice of livestock husbandry. This agrees with Adesehinwa, et. al. (2004) who 
reported 70% dominance of males in their study on socio-economic characteristics 
of ruminant livestock farmers. Majority (42.9%) of pastoralists fall between the 
ages of 40-59 years, with a mean age of 40.79%. Most livestock farmers ages has 
been reported to be between 40-50 years (Ajala and Gefu, 2003; Verbeek, et. al., 
2007). Only 30.5% of respondents had secondary education and above, while 
62.8% had below primary level of education. About 57% of respondents had family 
size of less than 11 persons, with the mean family size being 10.59 persons. 
 



21 

 

TABLE 2 
Socio-economic Characteristic of Livestock Farmers (n=105) 

 

Variable Frequency  Percent (%) Mean( )  

Age (Years)    
≤ 20 6 5.7  

20 – 39 40 38.1  
40 – 59 45 42.9 40.79 

60 and above 14 13.3  
Gender    

Male 90 85.7  

Female 15 14.3  

Educational Level     

No Formal Education 8 7.6  

Qur’anic Education 33 31.4  

Adult Education 25 23.8  

Primary Education 7 6.7  

Secondary Education 19 18.1  

Tertiary Education 13 12.4  

 
Household Size 

   

Less than 11 60 57.1  
11 – 20 34 32.4  10.59 

21 – 30 10 9.5  
31 – 40 1 1.0  

Source: Field Survey, 2011 
The data in table 3 indicated that more than 50% of the nomadic livestock farmers 
keep 20 or less number of cattle, goat, sheep and poultry while less than 7% of the 
livestock farmers kept between 41 to 60 numbers of cattle, goats, sheep and 
poultry. The table also indicated that the farmers only keep about 20 or less of 
rabbit, horse and donkey. This implies that livestock husbandry and practices 
among the study population is crucial as a means of sustaining their livelihoods.  

TABLE 3 
Status of livestock husbandry practice in Jigawa State (n=105) 

Number Cattle Goat Sheep Poultry Rabbit Horse Donkey 

1-20 
 
21-40 
 
41-60 
 
Total 

60(57.1) 
 
16(15.2) 
 
7(6.7) 
 
83(79.0) 

62(59) 
 
18(17.1) 
 
7(6.7) 
 
87(82.9) 

63(60.0) 
 
15(14.3) 
 
6(5.7) 
 
84(80.0) 

54(51.4) 
 
25(23.8) 
 
3(2.9) 
 
84(78.1) 

10(9.5) 
 
0 
 
0 
 
10(9.5) 

26(24.8) 
 
0 
 
0 
 
26(24.8) 

44(41.9) 
 
0 
 
0 
 
44(41.9) 

Source: Field Survey, 2011; Figures in parenthesis are percentages 
Awareness of Climate Change  
Information in Table 4 reveals that about 98% of nomads understood what was 
meant by climate change and also 94.3% observed variations in their environment 
as a result of climate change. Majority of respondents (76.2%) had observed and 
experienced the effect of climate change for about 5-20 years ago. Another 7.6% 
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had observed and experienced the effects of climate change for over 20 years 
back. Thus it can be concluded that livestock nomads in the study area are aware 
and understands what is meant by climate change and equally experienced the 
effects associated with climate change. 
 

TABLE 4 
Awareness of Climate Change (n=105) 

 

Awareness Frequency Percentage 
(%) 

Understanding of climate change   
Yes 103 98.1 
No 2 1.9 
   
Observed climatic changes    
Yes 99 94.3 
No 6 5.7 
   
Experienced the effect of climate change    
Less than 5 years 17 16.2 
5 – 10 years 49 46.7 
11  - 15 years 18 17.1 
16 – 20 years 13 12.4 
Above 20 years 8 7.6 

Source: Field Survey, 2011 
 
Weather and Environment Changes 
The data in table 5 presents information on reported weather and environmental 
changes in the study area which includes yearly rainfalls beginning late (77.1%) 
and ending early (92.4%), increasing yearly temperatures (88.6%), decreasing 
yearly temperatures (74.3%), early drying and shortage of pastures (86.6%) and 
early drying of water sources (88.6%). This indicates that livestock nomads 
observed and experienced weather and environmental changes with regards to 
livestock husbandry practice for not less than 5 years back. Tologbonse, et.al. 
(2010), reported farmers’ opinion that climate change did not increase their 
incomes, neither did it decrease rate of sickness but that it increase rate of 
sickness/infection and reduces family incomes. It has also been predicted that by 
2025, approximately 480 million people in Africa could be living in water-scarce or 
water stressed areas (Alteri and Koohaftan, 2008).  
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TABLE 5 
Reported weather /environmental variations due to climate change (105) 

 

Changes Frequency Percentage 
(%) 

Yearly rainfall begin   
Early 24 22.9 
Late 81 77.1 
Yearly rainfall end   
Early 97 92.4 
Late 8   7.6 
Increased temperature   
Yes 93 88.6 
No 12 11.4 
Decreased temperature   
Yes 78 74.3 
No 27 25.7 
Early dryness of pasture   
Yes 91 86.6 
No 14 13.4 
Early dryness of water sources   
Yes 93 88.6 
No 12 11.4 
   

Source: Field Survey, 2011 
Effect of Climate Change on Livestock Husbandry and Practices 
The weighted means (Table 6) shows respondents’ perceived effects of climate 
change on livestock husbandry and practices in order of ranking. Reduced feed 
intake ( ), reduced growth rate ( ), increased frequency of abortion 

( ), reduced birth rate ( ), increased disease condition ( ), 

increased incidence of parasites ( ), and increased mortality rate 

( ). These situations are capable of affecting the performance and 
production of domestic livestock, thereby threatening food security and exacerbate 
malnutrition in the study area. Jones and Thornton (2003) predicted climate 
change related loses to be affecting principally 40 million poor livestock keepers in 
mixed systems of Latin America and 130 million in those of sub-Saharan Africa by 
the year 2055. CEEPA (2006) study found that livestock net revenues in Africa are 
highly sensitive to climate. Also, the influence of climate change on diseases and 
parasites that affect domestic animals has been reported. For example, incidences 
of disease, such as bovine respiratory disease, are known to be increasing with 
climate change (Duff and Gaylean, 2007).  
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TABLE 6 
Farmers perception of climate change effects on livestock  

husbandry (n=105) 
 

Observed effect Weighted mean( ) Ranking 

Reduced feed intake 3.08 1st 
Increased feed intake 0.49 12th 
Reduced growth rate 3.04 2nd 
Increased growth rate 0.45 13th 
Reduced birth rate 2.89 4th 
Increased birth rate 0.45 13th 
Reduced frequency of abortion 1.44 9th 
Increased frequency of abortion 2.97 3rd 
Reduced disease condition 1.52 8th 
Increased disease condition 2.84 5th 
Reduced incidence of parasites 1.25 11th 
Increased incidence of parasites 2.58 6th 
Reduced mortality rate 1.40 10th 
Increased mortality rate 2.51 7th 

Source: Field Survey, 2011 
 
Furthermore, the resultant impact of climate change effects on the livestock 
nomads’ husbandry practices were investigated (Table 7) and these impacts 
include reduced incomes (82.5%), migration with family and stocks (60.2%), 
conflict with other farmers (64.1%) and competition over grazing areas (72.8%). 
Thus it can be argued that climate-related environmental stresses affected 
livestock nomads in study area to a great extent. It has been reported that the 
distributional effects of climate change are more likely to fall upon women and 
children, and upon those involved in subsistence agriculture or pastoralists. The 
effects of environmental degradation and lower agricultural output reduce the 
availability of animal feed, and the funds available for livestock husbandry 
(Savage, et al 2008). 
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TABLE 7 
Impact of climate change effects on livestock nomads (n=105) 

 

Effect Frequency Percentage 

Reduced Income   
Yes 87 82.5 
No 18 17.5 
   
Migration with family and livestock   
Yes 62 60.2 
No 41 39.8 
   
Conflict with other farmers   
Yes 66 64.1 
No 37 35.9 
   
Competition for grazing area   
Yes 75 72.8 
No 28 27.2 
   

Source: Field Survey, 2011 
 
Conclusion and Recommendations 
The study presented an investigation of the effects of climate change on livestock 
husbandry and practices in Jigawa State, Nigeria with the aimed of assessing the 
level of awareness of climate change by livestock nomads and also determine the 
effect of climate change on livestock husbandry and practices. To this effect, 
livestock nomads were found to be aware and clearly understand what is meant by 
climate change. It can also be concluded that the effects of climate change on 
livestock husbandry and practices reduced livestock feed intake, reduced animal 
growth rate, increased frequency of abortion, reduced birth rate, increased disease 
condition, increased incidence of parasites, increased mortality rate, reduces 
income, increased frequent migration with family and stock, increased competition 
over grazing facilities and conflict with other farmers.  
We therefore recommend the following as strategies for livestock nomads to cope 
with the effects of climate change as they relate to their livestock husbandry 
practices.  

1. Due to the climate change influences on abortion, feed intake, incidences of 
disease and parasite, mortality and growth rates of livestock, animal 
production/veterinary  services should be stepped up in order to mitigate 
against high rate of abortion and incidences of disease/parasite, and 
equally boost feed intake and animal growth and productivity. 
 

2. Livestock farmer should be encouraged through extension contact to 
diversify their production to include crops and other sources of income 
generation.  

 
3. Establishment of gazing reserves and where already in existence, more 

should be established in order to reduce pressure due to competition and 
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conflicts related to the use of grazing facilities. This may also reduce the 
frequent migration of nomads together with their family and stock.   
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Abstract 
 
The trend of news frame in the print media has implications for 
public perception of emerging development issues and actions that 
members of the public in general and farmers in particular will take 
in similar situations in the future. Combining the occurrence of 
climate change topical news variables and framing theories, this 
study content-analysed 111 climate news items framed in three 
Nigerian newspapers (the Guardian, Punch and Nigerian Tribune) 
between  January 2010  and June 2011.  Variables measured 
included news types, placement, sources, space allotted and period 
of report of climate change related stories. Data were analysed 
using both descriptive (frequency, percentage) and inferential (chi-
square) statistics at p<0.05. Across the three newspapers, types of 
news reported as a result of climate change were flooding (41.4%) 
and oil spillage (27.9%). They were strategically placed at the front 
(32.4%) middle (36.0%) and back (31.5%) pages of the 
newspapers. The newspapers quoted news reporters of other 
media organizations (62.2%) and government officials (22.5%) as 
major sources of their climates change information. Space 
allocated to climate change news was higher in the Guardian 
newspaper (897cm2) compared to the Punch and the Nigerian 
Tribune (884cm2). Major frames found in these dailies include 
warning, solution, disaster, awareness, call for assistance and 
blames. Types of climate change news did not affect placement 
given to coverage of such news (X2 = 13.45; p= 0.20). In spite of 
competition for space and prominence by wide range of 
development issues, climate change news coverage relatively 
enjoyed prominence. Therefore, efforts should be made to sustain 
this given the menace climate change portends in the face of any 
neglect by stakeholders especially the media.  
 
Keywords: Climate change, News framing, Nigerian newspapers. 

 
 
 
 

http://dx.doi.org/10.4314/jae.v16i1.4
mailto:r.olajide@gmail.com


29 

 

 
Introduction and Background Statement 
Climate change manifests in various forms and dimensions with its effects felt 
locally, nationally, and globally. For instance, the massive earthquake that affected 
Japan is one of the strongest in recorded history at 8.9 on the Richter scale (The 
Nigerian Tribune, August 6, 2008). Nationally, Ihedioha (2007) observes that every 
state of the Nigeria federation across the various ecological zones suffers from the 
effects of one climate variable change or the other. Desertification of the Sahel belt 
increases unpredictability of summer rains; rapid contraction of Lake Chad due to 
drought has shrunk it to almost 5 percent of its size in 40 years, decreased 
agricultural productivity in the northern part of Nigeria and reduced availability of 
water for irrigation. Other effects include desertification of about 50 percent of the 
Guinea savannah region, loss of coastal zone infrastructure, reduction of 
settlement and agricultural lands, reduced hydrocarbon extraction activities in the 
Niger Delta and increased risk of oil spills. All have negative effect on human 
health, transport routes and on electricity supply and distribution. 
 
Based on the Intergovernmental Panel on Climate Change (IPPC)(2007) 
assumptions, a preliminary integrated assessment model predicts that climate 
change could also result in a loss in gross domestic product of between 6 percent 
and 30 percent by 2050, with an estimated 100 to 400 billion US dollars in Nigeria. 
All the main sectors in Nigeria’s economy will be impacted by climate change but 
in particular agriculture, infrastructure such as water, transport and power are also 
susceptible and will have knock-on effect of the economy especially wholesale and 
retail ventures. 
 
Climate change is perhaps the most serious environmental threat to the fight 
against hunger, malnutrition, diseases and poverty in Africa, mainly through its 
impact on agricultural productivity. The negative effect on agricultural yields will be 
exacerbated by more frequent extreme weather event. For example, IPCC (2001) 
states that rising atmosphere of carbon dioxides concentration leads to higher 
temperature change. The frequency of extreme event will affect the quality, 
quantity, volume, stability of food production and the natural environment where 
agricultural activities take place. Climatic variation will have consequences for the 
availability of water resources, frequency of pest and diseases and soil quantity, 
leading to significant dangers in the condition for agriculture and livestock 
production. This is likely to increase dependency on food importation and the 
number of people at risk of famine. There are also the problems of flood, sewage, 
deforestation, buried hazardous chemicals and general urban infrastructure 
(Adegoroye, 1997).  
 
Given the above scenario, there are dare consequences and effects to agriculture 
and its practices among teeming farmers in Nigeria. This is as witnessed in 
continuous crop failures and reduced yields in most agricultural products over the 
years. There is therefore the need for awareness creation, education and general 
mobilization of farmers on issues of climate change that are germane to famers 
and farming practices. This amongst other will include series of changes inherent 
in local communities across Nigeria arising directly from climate change and 
mitigation of effects of such changes.  
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It is in the light of the aforesaid that this study examined the framing of climate 
change news by investigating what the newspapers emphasize in their coverage 
of climate change. Most framing literatures on health issues indicate that the 
media cover them as posing a threat to humans. In addition, many of the research 
findings reveal that media coverage of the news is presented in such a way that 
the audience may perceive that only people who can solve the problem associated 
with health issues are experts, mainly government officials and scientists. Most 
climate change news come as an alert as witnessed in 1987 with deposit of toxic 
waste in the sleepy village of Koko in the then Bendel State. This marked the 
beginning of active reporting on environmental news in Nigeria (Umejamomere, 
1992).  
 
Therefore, combining the occurrence of climate change topical news variables and 
framing theories, the reportage of the climate change news was investigated in 
this study with the following specific objectives: 
 

1. ascertain the framing of climate change news in the Nigeria newspapers 
 
2. determine types of climate change news reported by these newspapers 
 
3. identify sources of information quoted in the reported news 
 
4. ascertain space allotted to this news 
 
5. ascertain placement given to climate change news in these newspapers  

 
 
Methodology 
 
The unit of analysis for this study was individual article reporting climate change 
news in the selected newspapers. Time frame for this study is the first day of 
January 2010 to 30th of June 2011. This is justified with the assumption that this 
time frame provides recent trend in climate change reporting in relation to the time 
of the research. It is expected that the various extreme weather conditions and 
natural environmental phenomena which are all indicators of changes in the 
climate were covered in this period to enable analysis of the news.  
 
A multi-stage sampling technique was used to select samples for this study. The 
first stage was the selection of newspapers based on percentage readership 
amongst the ten largest newspapers in Nigeria (Media Reach OMD Nigeria, 2005). 
Three newspapers (The Guardian, The Punch and The Nigerian Tribune) with the 
highest percentage readership were purposively selected. The second stage was 
the selection of newspaper editions. All newspaper editions reporting climate 
change news from January 1, 2010 to June 30, 2011 in the Guardian, the Nigerian 
Tribune and the Punch newspapers constituted the population for this study. In the 
third stage, number of climate change news was gathered from all the chosen 
media. Thirty-seven, 55 and 60 climate change related news were culled from the 
Guardian, Nigerian Tribune and Punch, respectively.  In the fourth and final stage, 
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all climate change news related items (37) from the Guardian were sampled and 
quota sampling method was used to select 37 news items randomly from each of 
the Nigerian Tribune and the Punch to give a total sample size of 111 climate 
change news related items. Articles for this study were gathered from the research 
library data base of Kenneth Dike Library, University of Ibadan using key words 
“climate change news”. Articles that were selected for the research include news 
articles, feature article and culled articles. 
 
Inter coder reliability test was carried out for the purpose of ensuring the reliability 
of the data collected for the study. Reliability test with  two coders was carried out 
using Holsti’s (1985) reliability formula. The inter-coder reliability coefficient 
obtained for the three selected newspapers was 0.53. 
Data Analysis 
Descriptive statistics (frequency and percentage) were used to arrange and 
describe the data collected while inferential statistics (chi-square) was used to test 
for relationship between study variables. 
 
Results and Discussion 
 
Framing of Climate Change News in Nigeria Newspapers 
 
 Six frames emerged and included warning, solution, disaster, awareness, call for 
assistance and blame. 
 
Warning – This frame enlightened and gave advice to the entire public on climate 
change as well as the benefits of adherence to the warning to their wellbeing, 
environment and health.  For instance, the Nigerian Tribune on March 20, 2010 
carried a banner headline titled Tsunami possible in Nigeria, Senate warns.  
 
Solution – These were frames that emphassized the role of government, the 
residents and the entire public in taking necessary measures to prevent climate 
change disasters through policy formulation and funding. In this light, The Punch 
July 26, 2010 came out with the headline, How to control Ogun floods.  
 
Disaster - This frame detailed effects of climate change occurrences of low or 
high magnitude that brought  about harm or suffering, discomfort to both humans 
and livestock. It emphasized the effects of climate change problems on man and 
his interest such as environment, buildings, roads, agriculture and human lives. 
For instance ‘World move as 100,000 die in Haiti quake’’ was on the The Guardian 
of January 4, 2010.  
 
Awareness – This frame sought to educate the general public about climate 
change and measures of controlling them. The frame also conveyed findings of 
research done on climate change to the public. Ecological disaster looms in Cross 
River.(The Nigerian Tribune, May  11,2010) aptly describes the tone of most 
awareness based frames in Nigerian newspapers.  
 
Call for assistance – This frames expressed formal demand for help from an 
authority or individual to be proactive to alleviate effects or occurrence of climate 
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change. This came mostly from the general public to government officials to either 
complete abandoned road project ranging from construction of drainages, building 
of bridges or construction of roads. One of such was on the April 26, 2011 edition 
of the Tribune titled ‘Save us from flood’’- a call from Toju Sango- Ota residents. 
  
Blame – The frame expressed accusations. It reported who or which authority was 
responsible for activities that might lead to climate change e.g. Gas flaring 
menace; group calls on Federal Government to penalize every contractor. (The 
Nigerian Tribune November 1, 2010).  
 
News Type Reported by the Three Newspapers 
 
Results in Table 1 show the types of news that were reported by the newspapers 
within the study time frame. Most prominent of the news types were flooding 
(41.4%) and oil spillage (27.9%). The Nigerian Tribune covered flood related news 
(56.8%) than Punch (43.2%) and the Guardian (24.3%). However, oil spillage was 
reported more in the Guardian (35.1%) compared to Punch (27.0%) and the 
Tribune (21.6%). Close examination of the news about flooding reveals that 
intensity of rainfall and the effect it had on property, human lives and the 
environment featured significantly while  news about oil spillage were related to 
indiscriminate emission of  hazardous chemicals that could lead to increase in 
greenhouse effects or global warming. These invariably have implication for 
agricultural production as amount of rainfall (reduction or increment), rendering of 
otherwise fertile agricultural lands infertile due to release of chemicals from oil 
spillage all impact agricultural production negatively. Also, both flood and oil 
spillage news was most climate change effects noticed locally in Nigeria’s 
situation. The low reportage of earthquakes, emission and volcanic eruption can 
be explained by the fact that these are rare occurrences in Nigeria.  
 
 

TABLE 1 
Climate news types reported by three newspapers 

 

News types Newspapers Total 

 Guardian Tribune Punch  

Flooding 9 ( 24.3 )* 21 ( 56.8 ) 16 ( 43.2 )  46 ( 41.4 ) 

Earthquake  5 ( 13.5 )  1 ( 2.7 )  4 ( 10.8 )  10 ( 9.0 ) 

Emission  0 ( - )  3 ( 8.1 )  5 ( 13.5 )  8 ( 7.2 ) 

Volcanic 
eruption 

 3 ( 8.1 )  0 ( - )  1 ( 2.7 )  4 ( 3.6 ) 

Oil spillage  13 ( 35.1 )  8 ( 21.6 ) 10 ( 27.0 ) 31 ( 27.9 ) 

Tsunami  7 ( 18.9 )  3 ( 8.1 )  1 ( 2.7 ) 11 ( 9.9 ) 

Climate news  0 ( - )  1 ( 2.7 ) 0 ( - )  1 ( 9.0 ) 

Total  37 ( 100 )  37 ( 100)  37 ( 100 )   111 ( 100 ) 

*Figures in parentheses are in percentage 
 
Newspapers’ Sources of Climate Change News 
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The result in Table 2 indicates sources used in reporting climate change news by 
the newspapers. Newspapers obtained their information from two major sources 
namely; news reporter (62.2%) and government official (22.5%). These sources 
were mainly newspapers correspondents or columnists who covered environment 
beats for the newspapers or government officials from environment or science and 
technology ministries at both state and federal levels.  
 
Across the tabloids, the Guardian (75.7%), the Punch (72.9) and the Tribune 
(37.8) attributed their source of the news to their energy and environment 
correspondents. Also, government officials were quoted mostly by the Tribune 
(37.8%) compared to the Punch (16.2%) and the Guardian (13.5). Overall low 
patronage by the research institutes (7.2%) and the universities (4.5%) suggests 
that there is dearth of research activities in these centres or worst still, 
inaccessibility to research findings from ivory towers and research institutes that 
have mandate to produce knowledge for better living in all facets of human 
activities.  
 
 

TABLE 2 
Sources of climate change news reported by the newspapers 

 

Sources  Newspapers Total  

 GUARDIAN  TRIBUNE PUNCH  
RESIDENT  0 ( - )  4 ( 10.8 )  0 ( - )  4 ( 3.6 ) 
NEWS 
REPORTER 

 28 ( 75.7 )  14 ( 37.8 )  27 ( 72.9 )   69 ( 62.2 ) 

UNIVERSITY 
SCIENTIST 

 2 ( 5.4 )  2 ( 5.4 )  1 ( 2.7 )  5 ( 4.5 ) 

RESEARCH 
INSTITUTE 

2 ( 5.4 )  3 ( 8.1 )  3 ( 8.1 )  8 ( 7.2 ) 

GOVERNMENT 
OFFICIAL 

5 ( 13.5 )  14 ( 37.8 ) 6 ( 16.2 ) 25 ( 22.5 ) 
 
 

TOTAL  37 ( 100 )  37 ( 100 )  37 ( 100 )  111 ( 100 ) 

*Figures in parentheses are in percentage (from the content analysis of the 
newspapers) 
 
Space Allotted to Climate Change News in Nigerian Newspapers 
 
Table 3 shows the data on spaces dedicated to climate change news by various 
newspapers. The Nigerian Tribune had the least minimum (20 cm2) and maximum 
spaces (884cm2) allotted to climate change news compared to the Punch (24 cm2; 
884.9 cm2) and the Guardian (45.5 cm2; 897 cm2). This implies that the Tribune did 
not give climate change news space priority in the period. However, across the 37 
news items each analysed across the newspapers, the Tribune had more total 
space (9339 cm2 ) allocated to climate change news compared to the Guardian 
(7831.2 cm2), but less than the Punch (11,216 cm2). The Punch had the highest 

average ( x = 303.1 cm2) space allotted to climate space news as against the 
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Tribune’s 252.4 cm2 and the Guardian having the least average space ( x  = 211.6 

cm2) allotted to climate change news. Overall, it can be concluded that given the 
competing demands for space in these tabloids, the three tabloids are quite 
responsive to climate change news and current trend in development cycle.   
 

TABLE 3 
Distribution of space allotted to climate change news in Nigeria tabloid 

 

Space allotted Guardian Tribune Punch 
 

Minimum  45.50 20.00 24.00 
Maximum  897.00 884.00 884.9 
Total 7,831.2 

 

9,339  
 

11,216 

Mean  211.6 252.4 303.1 
 
 
Place of Climate Change News in Nigeria Newspapers 
 
More than one-third (36.0%) of the climate change news covered within the period 
were in the middle pages while 32.4% and 31.5% were placed in the front and 
back pages respectively. However, if taken together, more climate change news 
was strategically placed in the front and back pages (63.9%). The result 
contradicts several submission of scholars who had indicted print media as not 
very responsive to development news germane to human survival especially 
agriculture and related areas of human development. For instance, Olowu and 
Yahaya (1993) and Omofonmwan and Osa – Edoh (2008)  concluded in their 
various studies that despite increase in the number of newspaper published in 
Nigeria, coverage of rural development news that contribute to agricultural 
production by newspaper journalists is abysmally low.  Perhaps for the dire 
consequences that could accompany neglect of climate change news, similar 
lukewarm attitudes may have been displayed by the print media. The table further 
reveals that the Guardian newspaper was more forthcoming in strategic placement 
of climate change news as the bulk of its placement of the news were in the front 
(35.1) and back pages (35.1%).  This contradicts earlier findings by Fawole and 
Olajide (2012) that implicated the Guardian as not responsive to wider 
development issues in its coverage and placement of such issues in strategic 
places like the front and back pages of the newspapers.  

TABLE 4 
Distribution of placement of climate change news in the newspapers 

 

Position  Guardian Nigeria 
Tribune 
 

Punch Total 

FRONT  13 ( 35.1 )  12 ( 32.4 )  11 ( 29.7 )  36 ( 32.4 ) 
MIDDLE  11 ( 29. 7 )  14 ( 37. 8 )  15 ( 40.5 )   40 ( 36.0 ) 
BACK  13 ( 35.1 )  11 ( 29. 7 )  11 ( 29.7 )  35 ( 31.5 ) 
TOTAL  37 ( 100 )  37 ( 100 )  37 ( 100 )  111 ( 100 ) 

 
*Figures in parentheses are in percentage  
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Relationship between types and newspapers placement of climate  
change news  
 
Table 5 presents the result of the chi-square analysis of types of climate change 
news and placement of the news by the tabloids. The result indicates that there is 
no significant relationship (X2 = 13.45; p= 0.20) in the types of climate change 
news and placement of such news. This implies of climate change news enjoy 
similar attention and priority in their placement by the tabloid. Irrespective of 
varieties of climate change news ranging from flooding, earthquakes and oil 
spillage, the tabloids were responsive to strategic placement of climate change 
news.  
 

TABLE 5 
Chi square analysis of types and newspapers placement of  

climate change news 

Variable X2 cal Df P-value Decision 

 13.45 10 0.200 NS 

 
Notes. 
 X2 Cal –chi square 
Df – degree of freedom 
NS –not significant P > 0.05 
           
 
Conclusion and Recommendation 
 
Given the data from this study, it can be inferred that the newspaper coverage of 
climate change news was widespread covering all areas of climate change. Most 
climate news bothered on what applies to Nigeria’s local climate situation. While 
verifiable sources were quoted in the news as sources, research institutes and 
universities were sparingly quoted. The tabloids are quite responsive to climate 
change news relevant and current in local content and are fairly strategically 
placed. Also, irrespective of types of climate change news, the news was well 
placed. It is therefore recommended that; 
 

1. Editors of the newspapers should be steadfast in maintaining current trend     
in the coverage of the climate change news. 
 

2. Environment correspondents in the tabloid should beam their search lights  
to universities and research institutes to uncover available knowledge in 
research findings in these institutions.    
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Abstract    
                         
The study examined adaptation practices to climate change among 
rice farmers in Anambra State, Nigeria.  Data were collected from 
100 rice farmers by the combination of multistage, purposive and 
simple random sampling techniques, through the use of interview 
schedule. Percentage and mean statistics were used for data 
analysis. The results showed that majority (80.0%) of the 
respondents were aware of climate change and its adaptation 
measures in rice production included the use of improved varieties, 
growing flood and pest / disease resistant varieties, diversification 
in crop production, multiple cropping, adoption of minimum/zero 
tillage, adjusting the planting calendar and moderate use of agro-
chemicals and fertilizers among others. The need for active 
collaboration among the rice farmers and other stakeholders to 
create more awareness and scale-up the identified adaptation 
measures and the development of new ones was recommended. 

 
 
Introduction 
  
Climate change leads to an increase in the frequency, intensity and duration of 
floods and droughts and also heat waves (Kuta, 2011). Building Nigeria’s 
Response to Climate Change (BNRCC), (2008) notes that climate change or 
global warming has become a new reality, with deleterious effects: seasonal 
cycles are disrupted, as are ecosystems; agriculture, water needs and supply, and 
food production are all adversely affected. Climate change also leads to sea-level 
rise with its attendant consequences, and includes fierce weather, increased 
frequency and intensity of storms, floods, hurricanes, droughts, increased 
frequency of fires, poverty, malnutrition and series of health and socio-economic 
consequence. 
Minimizing the impacts of climate change requires adaptation. Adaptation to 
climate change is action that minimizes the consequences of actual and expected 

http://dx.doi.org/10.4314/jae.v16i1.5
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changes in the climate (Parliamentary Office of Science and Technology (POST, 
2006). It refers to adjustment in natural or human systems in response to actual or 
expected climatic stimuli or their effects, which moderates harm or exploits 
beneficial opportunities (IPCC, 2007). However, the end goal of all adaptation is to 
address climate risks, enhance resilience and reduce vulnerability. Effective 
adaptation initiatives for peasant farmers according to Gumm (2010) must be put 
in place. Therefore, poverty eradication programmes must be pursued with vigour 
at all levels of government aimed at empowering people particularly the peasant 
farmers, to increase their ability to cope with the challenges of climate change. 
There is also the need to build the adaptive capacity of our local farmers and 
fishermen who depend on agriculture as the only source of food and source of 
income. There must be an effective sensitization programme to bring this 
awareness to the people. Schools are expected to establish climate change clubs, 
development of manuals for training and enlightenment on climate change using 
local languages to ensure grassroots mobilization. In order to ensure effective 
adaptation measures, Kuta (2011) suggested that there must be strategic 
investment, research and development together with local, national and 
international cooperation to improve agriculture, water management and water 
storage and saving. Battling desertification requires a well-coordinated, well-
planned and well-funded approach.  
Rice is a major cereal in Nigeria in terms of its output and land area. Rice is 
currently grown in more than 70% of the states in the country. In spite of 
availability of cultivable land area, the current level of demand for rice in Nigeria is 
about 5 million metric tonnes which is more than twice the quantity produced (2.2 
metric tonnes). About 4.9 millions hectares are suitable for rice production but just 
about 1.8 (37%) are currently utilized for cultivation (Ajetomobi, Abiodun and 
Hassan, 2010). To tackle the problem, they recalled that West African Rice 
Development Association (WARDA), International Institute for Tropical Agriculture 
(IITA) and Ministry of Agriculture are frequently improving adaptation measures in 
rice production than other cereals. In 2009 for instance, the nation spent more 
than 66.67 million US dollars in public private partnership schemes to improve the 
irrigation systems and set up about 17 new rice processing mills. 
Rice production is one of the major primary sources of cash income for farmers in 
Anambra state. Rice is produced under upland, swamp and irrigated lowlands and 
is dominated by small holder farmers who cultivate small hectares of land between 
one to two hectares (Nwalieji, 1999). National Cereals Research Institute, NCRI 
(2004) identified constraints that limit rice production efforts by farmers to include 
problems with: research; pests and disease management; soil fertility; simple and 
cheap farm implements; institutional and infrastructural support; credit facilities; 
improved input delivery; marketing channels; irrigation facilities and extension 
services. Ramirez (2010) noted that the challenges for rice production are twofold: 
coping with population growth while also facing climate change. Unforeseen 
changes associated with global warming in temperature, carbon dioxide and 
rainfall according to him are expected to impact rice production. The major 
problems associated with rice production according to Ajatomobi, Abiodun and 
Hassan (2010) included drought, flooding, salt stress and extreme temperatures, 
all of which are expected to worsen with climate change. Drastic changes in 
rainfall patterns and rise in temperatures will introduce unfavourable growing 
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conditions into the cropping calendars thereby modifying growing seasons which 
could subsequently reduce productivity.  

From the foregoing observations, it is pertinent to note that there are some 
evidences of vulnerability of rice production to climate change in the study area. 
And so, there is need for   the study to examine the farm level adaptation that rice 
farmers make to minimize the effect or impact of climate change in the study area. 

 
Purpose of study 

The major purpose of the study was to examine adaptation practices to climate 
change among rice farmers in Anambra State, Nigeria. Specifically, the objectives 
were to:  

1. determine rice farmers’ level of awareness of climate change; and  
 

2. identify adaptation measures to the impact of climate change on rice 
production. 

 
Methodology 
The study took place in Anambra State of Nigeria. The state comprises 21 Local 
Government Areas (LGAs) and four agricultural zones (AZs) - Aguata, Anambra, 
Awka and Onitsha. There are 6 blocks in Aguata AZ, 4 blocks in Anambra AZ, 5 
blocks in Awka AZ and 6 blocks in Onitsha AZ. The climate is typically equatorial 
with two main seasons, the dry and the rainy seasons. The state experiences dry 
season from late October to early May and has at least six dry months in the year. 
The soil types of the area are suitable for varieties of crop production. The 
vegetation is rainforest and wooden savannah and grasslands in the weather 
fringes. The state is drained by five rivers and their tributaries.  
 
The population of the study consisted of all the rice farmers in the four AZs of 
Anambra State. Multistage sampling technique was applied in the selection of 
respondents for the study. The first stage involved purposive selection of Anambra 
zone out of the 4 AZs in the state because of the high activities of rice production 
in the area. Second stage involved purposive selection of two blocks (Anambra 
East and Ayamelum) out of the 4 blocks due to the same reason. Third stage was 
also the purposive selection of three most rice producing circles/communities 
(Omor, umumbo, and Ifite-Ogwari) from Ayamelum block and two circles (Enugu-
Otu and Eziagulu-Otu) from Anambra East block, giving a total number of five 
circles/ communities selected. Stage four involved selection of twenty rice farmers 
from each circle/community using simple random sampling technique. This gives a 
total sample of hundred (100) respondents.  An interview schedule was used to 
collect data for the study. The interview schedule consists of structured questions. 
It was divided into sections to elicit information based on the objectives.  
Objective 1: The respondents were asked first to indicate their level of awareness 
on a 4-point Likert type scale and their response categories were: Highly Aware, 
Aware, Moderately Aware, and Not Aware. Secondly, their source(s) of information 
on awareness of climate change was measured as personal observation/ 
experience, radio/ TV, extension agents, fellow farmers, etc. Thirdly, they were 
asked to indicate whether they have observed any significant changes in any of 
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the weather elements and their responses were: Yes or No. Objective 2: A list of 
local possible adaptive measures obtained from literature and field observation 
were made available and the respondents indicated the options they adopted on a 
3-point likert type scale as follows: very effective=2, effective=1 and not 
effective=o. Any item with a mean greater than or equal to 1 was regarded as an 
effective adaptive measure. Objective 1 was achieved using percentage and mean 
scores, while objective 2 was analyzed using mean statistic.  
 
Results and Discussion 
Farmers’ level of awareness of climate change 
Table 1 shows that majority (80.0%) of the respondents were aware of climate 
change while the remaining (20.0%) were not. This implies that most rice farmers 
in the area already knew about the concept of climate change.  This confirms the 
assertion of the Southern African Catholic Bishops’ Conference (SACBC) (2010) 
that most Africans are aware that weather and climate patterns are changing but 
their understanding of global change is limited.  On the level of awareness of 
climate change, the entries indicate that majority (42.0%) of the respondents were 
moderately aware of climate issues while 8.0%, 30.0% and 20.0% were highly 
aware, aware and not aware of the change respectively. This shows that many 
farmers in the area had observed to an extent that there are significant changes in 
climate pattern. This is in agreement with Ekong (2003) who asserted that local 
people take cognizant of changes in their immediate environment. 
Sources of information on climate change 
Table 1 also shows that greater proportion (62.0%) of the respondents were aware 
of climate change through personal observation and experience while 5.0%, 5.0%, 
26.0% and 2.0% became aware through radio/TV, extension agents, fellow 
farmers and newspapers respectively. This shows that different sources of 
information on climate change exist in rural areas but farmers relied more on 
personal observation and experience. 
 
 
 
Observable description of climate change among respondents 
Table 1 further shows under multiple responses that majority (88.0%) of the 
respondents described climate change as variation in rainfall duration, pattern and 
intensity. This was followed in decreasing order of description as too much sun 
and too much rain (76.0%), alteration in cropping calendar due to weather 
(64.0%), variation in flood pattern, duration and intensity (64.0%), prolonged dry 
and rainy seasons (56.0%), thunderstorm and heavy rains (44.0%), variation in 
harmattan pattern and intensity (36.0%) and variation in day light and day night 
length (18.0%). This implies that observable changes in weather and season 
constitute most of the farmers’ knowledge on climate change as they live with 
these effects in their day-to-day lives. 

TABLE 1 
Distribution of respondents according to awareness on climate change 

Climate change awareness  Percentage (%) 
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Awareness 
Yes  
No 
Level of awareness 
Highly aware 
Aware  
Moderately aware 
Not aware 
Sources of information on climate change 
Personal observation/experience 
Radio/TV 
Extension agents 
Fellow farmers 
Newspapers   
*Observable descriptions of climate change 
Variation in rainfall duration, pattern and intensity 
Too much sun and too much rain  
Alteration in cropping calendar due to weather 
Variation in flood pattern , duration and intensity 
Prolonged dry and rainy seasons   
Thunderstorm and heavy rains 
Variation in harmattan pattern and intensity 
Variation in day light and day night length 

 
 
 

 
80.0 
20.0 
 
8.0 
30.0 
42.0 
20.0 
 
62.0 
  5.0 
  5.0 
26.0 
  2.0 
 
88.0   1st 
76.0   2nd 
64.0   3rd 
64.0  3rd 
56.0   4th 
44.0   5th 
36.0   6th 
18.0   7th 

Field Survey, 2011                *= multiple response   

Adaptation measures to climate change in rice production  
Table 2 shows that the effective adaptation measures to the effect/impact of   
climate change in rice production among the respondents included; use of 
improved varieties (M=1.80),  growing flood resistant varieties (M=1.35), use of 
pest / disease  resistant varieties (M=1.15), diversification in crop production 
(M=1.52), multiple cropping (M=1.44), adoption of minimum/zero tillage (M=1.50), 
adoption of recommended improved rice production practices (M=1.45), adjusting 
the planting calendar (M=1.05), moderate use of agro-chemicals and fertilizers 
(M=1.66) and improvement on farmers’ management skills such as burning of rice 
farm residues (M=1.35).  Other measures with low mean scores were considered 
not effective. These included growing drought resistant crop varieties, use of 
weather forecast technologies, prayers for God’s special intervention, construction 
of drainage system, use of suitable irrigation system, out- migration from climate 
risk zones and recycling of waste products with mean (M) scores of 0.20, 0.23, 
0.70, 0.60, 0.55, 0.76 and 0.20 respectively.  
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TABLE 2 
Mean distribution of respondents according to adaptation measures to 

climate change in rice production 

Adaptation measures Mean (M)    SD 

Use of improved varieties 
Growing drought resistant crop varieties 
Growing flood resistant varieties 
Use of pest / disease  resistant varieties   
Diversification in crop production 
Use of weather forecast technologies 
Prayers for God’s special intervention 
Multiple cropping 
Adoption of minimum/zero tillage 
Construction of drainage system 
Use of  suitable irrigation system 
Out- migration from climate risk zones 
Adoption of recommended improved rice production practices 
Adjusting the planting calendar 
Moderate use of agro-chemicals and fertilizers 
Recycling of waste products 
Improvement on farmers’ management skills 

1.80*            0.70 
0.20              0.30 
1.35*            0.58 
1.15*            0.53 
1.52*            0.61 
0.23              0.31 
0.70              0.46 
1.44*            0.59 
1.50*            0.60 
0.60              0.40 
0.55              0.39 
0.76              0.48 
1.45*            0.59 
1.05*            0.52 
1.66*            0.66 
0.20              0.30 
1.35*            0.58 

*= Effective (M ≥ 1) 
 
 
Conclusion and Recommendations 
Greater proportions (62.0%) of the respondents were aware of climate change 
through personal observation and experience while majority (88.0%) described 
climate change as variation in rainfall duration, pattern and intensity.  Adaptation 
measures to climate change included the use of improved varieties, growing flood 
and  pest / disease  resistant varieties, diversification in crop production, multiple 
cropping, adoption of minimum/zero tillage, adjusting the planting calendar, 
moderate use of agro-chemicals and fertilizers. Based on the findings above, the 
following recommendations were made: 1) Farmers level of awareness of climate 
change should be increased. This could be achieved by the active involvement 
and participation of relevant stakeholders such as the government, research 
institutions, non-governmental organizations (NGOs), community based 
organizations (CBOs) and associations, in teaching farmers those activities that 
help alleviate climate change. 2) A special climate change office/ committee with 
trained staff should be created under extension service to provide information and 
support to farmers at all levels. 3) There is need for active collaboration among the 
rice farmers and other stakeholders to create more awareness and scale-up the 
identified adaptation measures and the development of new ones.  
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Abstract  
The importance of fluted pumpkin crop in rural household economy 
cannot be over emphasized. Farmers in the South South Nigeria 
depend greatly on fluted pumpkin for its many uses. The production 
however is beset with a myriad of constraints of which climate 
change is one of the most outstanding. The study assessed the 
effects of climate change and adaptation measures used by fluted 
pumpkin farmers in Ikwerre Local Government Area(LGA) of Rivers 
State, Southsouth Nigeria. Multi-stage sampling technique was 
used to select respondents for the study. Out of the twelve 
communities that make up Ikwerre LGA, six communities were 
randomly chosen from which one hundred and eighty fluted 
pumpkin farmers were proportionately selected. Interview schedule 
and focus group discussion were used to elicit in depth information 
from respondents. Data were analyzed using percentage, 
frequency count and mean. Tables and charts were used in 
presentation of data. The result of the study showed that 51 percent 
of the respondents were female, majority were married (77 percent) 
and were full time farmers (79 percent). Relatively large proportion 
had no formal education (42 percent) and indicated both 
consumption and sale (79 percent) as the major aim of production. 
The respondents perceived that unpredictable climate condition, 
changes in rainfall pattern, changes in rainfall distribution, reduced 
yield of fluted pumpkin and reduction of family income were the 
major effects of climate change on fluted pumpkin production. A 
combination of fluted pumpkin production with other income 
generating activities was shown to be the most widely used 
adaptation strategy by respondents. Based on the results of the 
study it was recommended that improved extension services that 
can provide the needed farming inputs (fluted pumpkin seedlings, 
fertilizers e.t.c) as well as useful and relevant information on climate 
change  and adaptation strategies should be made available to the 
people.  
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Introduction 
Some traditional crops are central to the culture and survival of a community of 
people. And any improvement in the production of such crops will surely enhance 
the standard of living of such people. Fluted pumpkin (Telfairia occidentalis) 
belongs to the family Cucurbitaceae and it is a crop of commercial importance 
grown across the low land humid tropics of West Africa with Nigeria, Ghana and 
Sierra Leone being the major producers (Nkang et.al., 2003). The fluted pumpkin 
is used as a leafy green vegetable and grows in several African countries. Its 
name, fluted, refers to the shape of the female flower. It is a tropical vine grown 
mainly for the leaves which constitute an important component of the diet of many 
people in West African countries and for its edible seed, (Fagbemi et.al., 2005). 
The young shoots and leaves of the plant are the main parts used in soup 
especially in southern and eastern Nigeria. Common names for the plant include 
fluted gourd, fluted pumpkin, iroko and ugu. The plant is dioecious, perennial and 
tolerates drought to a reasonable extent. It is usually grown trellised. It needs a 
well drained soil, some water and some sun. Fluted pumpkin (Telfairia 
Occidentalis Hoof) is a crop of commercial and nutritional importance to the people 
of Rivers State. Nutritionally, it is grown mainly for the leaves and its edible seed. 
Commercially, production of fluted pumpkin serves as a major source of income to 
households in Rivers state.  
Over the past 100 years, the earth’s average surface temperature has risen by 
about 0.74oC (Direct Gov., 2010). Most researchers agree that global 
temperatures will rise further (by how much depends on future emissions of green 
house gases) and if the temperature rise is high, changes are likely to be so 
extreme that it will be difficult to cope with them (Ozor, 2009 and Nest, 2011;). 
Eboh (2009) noted that countries in Sub-Saharan Africa, including Nigeria are 
likely to suffer the most because of their geographical location, low incomes, and 
low institutional capacity, as well as their greater reliance on climate-sensitive 
renewable natural resources sectors like agriculture. In Nigeria, agricultural 
production is largely non-mechanized, therefore weather/climate assumes 
significance in every stage of production. Farmers depend on climate signals as a 
major determinant of their farming activities. This makes climate very significant in 
the production of crops. Unfortunately, climatic conditions are no longer 
predictable as they used to be in the past. Farmers have encountered a series of 
loses as a result of change in climate (Apata et.al. 2009; Ozor, 2009 and IPCC, 
2007).  Fluted pumpkin though is known to tolerate drought to a reasonable extent 
is adversely affected by the variations in climate.  All stages of production of fluted 
pumpkin is affected by the variation in climate. Unfortunately, Astrologists have it 
that variation in climate may not be avoided entirely because of inability of 
countries to stop the emission of green house gases. Therefore the basic way to 
mitigate it is by building up resilience or adaptation strategies to help farmers cope 
with the effect of this change. Bearing the commercial and nutrition importance of 
fluted pumpkin in the study area, it becomes very imperative to inquire on the 
extent and aspect these variabilities in climate affect the production of fluted 
pumpkin as well as identify the viable adaptation strategies used by these fluted 
pumpkin farmers. This will surely help them to cope with the vagaries of climate 
thereby enhancing their production activities. It is against this background that this 
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paper assessed the perceived effects of climate change on fluted pumpkin 
production in Rivers state and the adaptation measures used by the farmers. 
Specifically, the paper determined the fluted pumpkin farmer’s perception of 
climate change and identified climate change adaptation strategies used. 
 
Methodology 
The study was conducted in Ikwerre Local Government Area (LGA) of Rivers State 
in the South South zone of Nigeria. Ikwerre LGA comprises of twelve communities 
namely; Isiokpo, Aluu, Apani, Elele, Igwuruta, Ipo, Omademe, Omagwa, Omarelu, 
Omuanwa, Ozuaha, and Ubima. The area has tropical climate, with relatively high 
density of rainfall making it suitable for fluted pumpkin production. The area has a 
large expanse of thick rain forest, adequate availability of arable land for cultivation 
purposes, innumerable good virgin forest which accounts for their excellence in 
agricultural produce and returns. 
Multi-stage sampling procedure was used for this study. First,  six communities 
were  randomly selected from the twelve communities that make up Ikwerre L.G.A. 
Secondly, one hundred and eighty fluted pumpkin farmers were proportionately 
selected from the six communities. Interview schedule and focused group 
discussion was used to elicit information from the respondents. Data obtained was 
analyzed using simple statistical tools such as percentages, frequency counts and 
mean. Tables were used in presentation of data.  
 
Result and Discussion 
Socio-economic characteristics of respondents 
Table 1 show that 51% of the respondents were female while 49% were male. 
This implies that females were relatively more involved in fluted pumpkin 
production than males; this is not a surprise as vegetable production in most part 
of Nigeria is done mostly by women. Also it was shown that majority of the fluted 
pumpkin producers were married (77%), while 10% are still single, 9 percent are 
separated, 3% were widows and the remaining 1% widower. This implies that the 
greater percentage of the fluted pumpkin farmers are married. 
 
The percentage distribution of respondents by household size shows that 44% 
maintained a household of 1-5 persons, 42% had household of 6-10 persons, 11% 
had 11-15 persons, while only 2% maintained household size of 16-20 persons. 
This implies that majority of the producers maintain small household size. Also 
79% of the respondents were found to be full time farmers. This agrees with the 
findings of Ifeanyi-obi et.al., (2011); Ekong (2010); Ozor, (2010); Mgbada, (2010); 
Akpabio, (2006) , which noted that majority of rural dwellers has farming as a 
major livelihood activity. 
The percentage distribution of respondents by other occupation engaged in, 
shows that out of a total number of 180 farmers interviewed, 62% indicated trading 
to be other occupation engaged in, 32% indicated public servant, 1% indicated 
artisan while the remaining 4% indicated others like trap setting and fishing. This 
implies that other than fluted pumpkin production majority of the respondents 
engage in trading.  
 
It was also shown that respondent’s major aim of fluted pumpkin production is for 
both consumption and sale (79%) with only 11% producing for sales alone and 
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10% for consumption alone. The mean years of the total years spent in farming 
(farming experience) by the respondents was found to be 11 years while the farm 
size was found to be within an average size of 8 plots. Table 1 further shows the 
distribution of respondents by level of education attained. It was revealed that 42% 
of the respondents have no formal education while the remaining 58% of the 
respondents are educated at different level and this implies that, farmers in the 
study area are literate enough to adopt new technologies easily since they can 
read and write. 

TABLE 1 

Socio-economic Characteristics of Respondents 

Sex Frequency Percentage  

Male 88 48.9% 

Female 92 51.1% 

Total 180 100.0 

   

Marital status    

Single 18 10.0% 

Married 138 76.7% 

Separated 16 8.9% 

Others (widow 6 3.3% 

Widower  2 1.1% 

Total 180 100.0 

Household Size   

1 – 5 80 44.4% 

6-10 76 42.2% 

11- 15 20 11.1% 

16-20 4 2.2% 

Total 180 100.0 

Are you a full time 
farmer   

Yes 142 78.9% 

No 38 21.1% 

Total 180 100.0 

Occupations   

Artisan 2 1.1% 

Trading 112 62.2% 

Public Servant 58 32.2% 

Others 8 4.4% 

Total 180 100.0 

Aim of Production   
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Sex Frequency Percentage  

Male 88 48.9% 

Female 92 51.1% 

Consumption and 
sale 

142 79% 

Sales 20 11% 

Consumption 18 10% 

Level of education 
attained 

  

No formal education 76 42.22% 

Primary education 40 22.22% 

Secondary education 29 15.56% 

OND and equivalent 23 13.33% 

Tertiary education( 
HND,BA,BSc and 
above) 

12 6.67% 

Total  180 100.0 

Source: Field Work, 2011 
 
Other crops Cultivated by Respondents  
Table 2 show that other crops cultivated by fluted pumpkin farmers include; maize 
which has a frequency of 48, yam 40, pepper 26, okra 40, cassava 38, 2lantain 2, 
pineapple 1, cucumber 4, melon 12 and cocoyam 1. This implies that maize is a 
major contributor to the income of the producers in Ikwerre Local Government 
Area since many of the respondents indicated that they cultivate it. 
 
 
 

TABLE 2 
Other crops cultivated by fluted pumpkin farmers 

Crops 
cultivated 

Maize Yam Pepper Okra Cassava Plantain Pineapple Cucumber Melon cocoyam 

Frequency 48 40 26 40 38 2 2 4 12 2 

Source: Field work 2011 
*Multiple responses 
 
Effects of climate change on fluted pumpkin production. 
From Table 3, the results show that reduced yield of fluted pumpkin (3.27) and 
reduction of family income (3.06) were the major effects of climate change on 
fluted pumpkin production. Also, drying up of fluted pumpkin seedling after 
germination (2.93), pest and disease incidence (2.83), ineffectiveness of 
agricultural chemical (2.80), low maturity of fluted pumpkin pod (2.96), 
discoloration of fluted pumpkin leaves (2.99), increase cost of fluted pumpkin pod 
(2.90) and loss of land use (2.87) were also shown to be significant effects of 
climate change on fluted pumpkin. Respondents disagreed with the statement that 
stunted growth (2.38) and weed infestation (2.20) are significant effect of climate. 
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TABLE 3 
Effects of Climate Change on Fluted Pumpkin Production 

S/N Effects of climate change       Mean 

1. Reduced yield of fluted pumpkin  3.27 
2. Reduction of family income 3.06 
3. Stunted growth of fluted pumpkin 2.38 
4. Drying up of fluted pumpkin seedling after germination  2.93 
5. Pest and diseases incidence  2.83 
6. Ineffectiveness of agricultural chemical 2.80 
7. Low maturity of fluted pumpkin pod 2.96 
8. Discoloration of fluted pumpkin leaves  2.99 
9.  Increase cost of fluted pumpkin pod 2.90 
10. Loss of land use 2.87 
11. Weed infestation 2.20 

 

Mean Score  2.50 is significant 
Source: Field work, 2011 
 
 
 
Adaptation strategies used by fluted pumpkin farmers 
Table 4 show the adaptation strategies used by the fluted pumpkin farmers. The 
combination of fluted pumpkin production and other income generating activities 
(3.18) was shown to be the most widely used adaptation strategy by respondents. 
Delayed planting time(2.89), early harvesting(2.90), changing of planting 
location(3.03), improved yield by using fertilizer(2.71), Herbicides application 
(2.66), engage in irrigation practice(2.63), use of organic manure(2.87), mulching 
to reduce water loss(2.77),  use of relative shade with trees on farms(2.81), mixed 
cropping(3.07), switching to other source of income(3.18), increase land 
cultivated(2.70), weather forecast technology(2.66) were  also shown to be 
significant adaptation measures used by fluted pumpkin producers while drought 
tolerant species(2.42) and information from extension agents(2.22) were identified 
as non significant adaptation measures used by fluted pumpkin producers.   

TABLE 4 
Adaptation strategies used by fluted pumpkin farmers 

S/N Adaptation strategies Mean 

1. Delayed planting time  2.89 
2. Early harvest  2.90 
3. Change planting location  3.03 
4. Improved yield by using fertilizer  2.71 
5. Herbicides application  2.66 
6. Irrigation practice  2.63 
7. Drought tolerant species  2.42 
8. Use of organic manure  2.87 
9.  Mulching to reduce water loss 2.77 
10. Relative shade with trees on farms 2.81 
11. Mixed cropping  3.07 
12. Switching to other source of income 3.18 
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13. Increase land cultivated  2.70 
14. Weather forecast technology  2.66 
15. Information from extension agents  2.22 

Mean Score  2.50 is significant  
Source: Field work, 2011 
 
 
Conclusion and recommendation 
The result of this study show that Fluted pumpkin farmers in Ikwerre Local 
Government Area are not left out in the threat posed by the change in climate. The 
effects of this change in climate as shown in the findings of the study are already 
militating against the production of fluted pumpkin. Based on that, the following 
recommendations were given to help the farmers tackle this canker worm that is 
gradually eating up their source of livelihood. The Government through the ADP 
should make input (fluted pumpkin seedlings, fertilizer as well as useful and 
relevant information) procurement more accessible to fluted pumpkin farmers. 
Also, farmers should be encouraged to form co-operative societies that will help 
them pool resources together to fight more vigorously the challenges/threats of 
climate change. Lastly, other viable income generating activities engaged in by 
farmers should be indentified and proper training given to farmers to enable them 
maximize the output from those activities. 
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Abstract  
 
Promoting innovations in climate change requires innovation 
partnerships and linkages and also creating an enabling 
environment for actors. The paper reviewed available information 
on the identification and mapping of linkages between actors in the 
climate change innovation system. The findings showed different 
linkage types and mechanisms that could exist in the climate 
change innovation system. Actor linkage map, actor linkage matrix, 
actor determinant diagram and actor time lines were identified as 
ways of mapping linkages between actors in the climate change 
innovation system. For effective innovations in the system, it is 
recommended that linkages between actors be identified and 
mapped and enabling environment for innovations provided.   
Key words:  climate change, climate change innovation system, 
linkages, actors 

 
 
Introduction 
 
Innovation is defined as the development, adaptation or imitation and the 
subsequent adoption of technologies that are new within a specific context 
(CTA/UNU – INTECH/KIT, 2005). This specific context could be climate change. In 
the neoclassical economics tradition, innovation was understood to be induced by 
the relative scarcity (hence, price) of factors (Rogers, 1995). It follows that there is 
a lineal, input/output relationship between research, development of technology 
and its dissemination, and at the end, its adoption leading to economic and social 
effects and impacts (Hall; Bockett; Taylor; Sivamohan and Clark (2001).). This 
paradigm of lineal technology diffusion, was criticized for its failure to understand 
the source, nature, and dynamics of most innovations processes (Berdegué, 
2005), as well as for failing to pay sufficient attention to the  distributional or equity 
issues related to innovation (Hall et al., 2001).  
 
The concept of innovation system emerged because the conventional economic 
models had limited power to explain innovation, which it viewed conventionally as 
a linear process driven by research (Berdegué, 2005). The innovation systems 
framework sees innovation in a more - systemic, interactive and evolutionary way, 
whereby networks of organizations, together with the institutions and policies that 
affect their innovative behaviour and performance, bring new products and 
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processes into economic and social use (Freeman, 1987; Edquist, 1997). World 
Bank (2006) defined innovation system as a system comprising the organisations, 
enterprises and individuals that demand and supply knowledge and technologies, 
and the policies, rules and mechanisms which affect the way different agents 
interact to share, access, exchange, and use knowledge. Daane, (2009), stressed 
that just as with other human activity systems, innovation systems do not exist ‘out 
there’ as objective entities or realities – they only exist ‘in the minds of those who 
define them’, i.e. as social construct, or as a heuristic device for analytical 
purposes. An implication of this definition is that innovation systems are defined in 
relation to a particular domain of human activity. Thus, one can e.g. define a 
system for innovation in a specific commodity, value chain or business cluster, or 
in specific (agro) eco- or farming systems hence the climate change innovation 
system. 
 
Climate change innovation system could be defined as comprising the 
organizations and individuals that together demand and supply knowledge and 
technology needed for climate change adaptation and mitigation, and the rules 
and mechanisms by which these different actors/agents interact. Climate change 
innovation system emphasizes the need to nurture the demand for knowledge and 
technologies among a range of actors/stakeholders, including farmers, 

researchers, extension officers, policy makers, private‐sector companies, 
entrepreneurs, agro‐processors, non‐governmental agencies and other 
organizations. It also provides a useful paradigm for the collaboration of 
actors/stakeholders in climate change, through a network focused on bringing new 
products, processes and forms of organization into economic use. The system 
features the interactions between these organizations and institutions, as well as 
policies that affect their behaviour and performance. 
 
The climate change innovation system concept therefore focuses not merely on 
the science suppliers but on the totality and interaction and linkages of actors 
involved in innovation. It extends beyond the creation of knowledge to encompass 
the factors affecting demand for and use of new and existing knowledge in novel 
and useful ways such as (1) key actors and their roles, (2) the actors’ attitudes and 
practices, (3) the effects and characteristics of patterns of interaction, and (4) the 
enabling environment for innovation. 
 
In effective innovation networks, different actors need to bring resources and 
capabilities that are valuable to the rest and that contribute to the common goal 
(Hall, 2004). While networks of actors are important in climate change innovation 
system, the qualities of the actors’ interactions and linkages, and, in particular, of 
the social learning processes that occur during the innovation process, are most 
essential (Woodhill, 2005). Research issues that also need to be examined in 
climate change innovation system include: review of existing policies, acts and 
initiatives for the commodity or issue under examination, key actors, their roles, 
attitude and technological capabilities, linkages-level and mechanism, and 
learning.  
In tackling the challenges as those posed by climate change, there is the need for 
effective communication and working relationship among actors. It is therefore a 
worthwhile exercise to identify and map linkages between actors in the climate 
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change innovation system in Nigeria. The pertinent questions are; who are the 
actors in climate change innovation system? Are there any linkages between 
these actors? How does one identify and map these linkages if any? The paper 
aims at:  

(i) review the concept of linkage and 
 

(ii) identifying and mapping linkages between actors in the climate change 
innovation system  

 
The concept of linkage 
The concept of linkage implies the communication and working relationship 
established between two or more organisations pursuing commonly shared 
objectives in order to have regular contact and improved productivity (Agbamu, 
2000). It is also defined as the coordinated channels for exchange or flows of 
technology, information and resources between organizations in an agricultural 
innovation system (Peterson, Gijsbers and Wilks 2003).  
Stoop (1988) identified four major types of linkages based on ways of 
communication and channels of communication. They are: 

 formal versus informal linkages;  

 top-down versus bottom-up linkages;  

 internal versus external linkages and  

 downstream versus upstream linkages.  

Formal versus informal linkages - formal linkages refer to linkages that are 
specified and agreed to by organizations while informal linkages are direct person-
to-person contacts based on the need for collaboration between individuals. Asopa 
and Beye (1997) noted that informal linkages are effective and low-cost method, 
and should be encouraged along with formal linkages. Top-down versus bottom-
up linkages- in top-down linkage, information flows from scientists to extension 
and then to producers (farmers) whereas bottom-up linkages refers to the flow of 
information from producers to scientists. Information from farmers is based on their 
practical knowledge and could help to strengthen the capabilities of the other 
actors. Internal versus external linkages- internal linkages refer to linkages among 
scientists working in different disciplines and on different commodities whereas 
external linkages are linkages with major clients, such as farmers, policy-makers, 
etc. External linkages help identify gaps in research priority and assess the utility 
of research programmes. Downstream versus upstream linkages- these linkages 
are a part of external linkages while upstream linkages occur between research 
and policy makers. The aim here is to secure adequate funding and political 
support for research. Downstream linkages occur between researchers and 
producers in order to set research agenda and to establish priorities.  
Various linkage categories commonly referred to as ‘levels of linkage’ could be 
identified among stakeholders. These include weak linkage, strong linkage and 
medium linkage (Ewell, 1989). Empirical evidences of such levels of 
linkage/linkage category were shown by Faturoti, (2008); Dauda, (2009) and 
Faturoti, Madukwe, Igbokwe, and Agwu, (2010) where they identified some levels 
of linkages that existed among key actors in the banana/plantain innovation 
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system in SouthEast Nigeria, soyabean innovation system in Benue State and 
plantain/banana innovation system in Nigeria respectively. 
Linkage mechanisms are procedures that enhance technology generation and 
exchange and which enable the flow of information and resource (Gijsbers, 2009). 
Roling, (1989), defined linkage mechanism as the concrete procedure, regular 
event, arrangement, device or channel which bridges the gap between 
components of the system and allows communication between them. Linkage 
mechanisms are used to channel information between groups and to coordinate 
required tasks in the process of getting relevant technologies to farmers. In the 
process, these linkage activities help to improve resource use by avoiding the 
duplication of effort and ensuring that critical tasks do not fall through the 
institutional cracks. Examples of linkage mechanisms include joint planning 
meetings carried out by key partners, memoranda of understanding, contracts 
between organizations, joint programming and priority setting with partner 
participation, staff exchanges between organizations (Gijsbers, 2009).  
Identifying and mapping linkages between actors in the climate change 
innovation system 
 
World Bank (2006) definition of Elements of agricultural innovation system and 
CTA/UNU - INTECH/KIT, (2005) categorization of actors in the agricultural 
innovation system could be adapted in categorizing actors in climate change 
innovation system. This is depicted graphically in Figure 1 and Table 1. 
 
Figure 1 illustrates the various elements of a climate change innovation system 
featuring an interactive process involving players, institutions and processes. It 
show cases the main actors, their potential interactions with each other, all 
influenced by the policy context and the overall informal institutions, attitudes and 
practices that either support or hinder innovative processes. Table 1 also gives an 
indication of possible groupings of these actors into categories. Some actors may 
belong to more than one category but their primary role in the particular system 
should be used as the basis for determining which category they belong to. For 
example, an input supplier may also be involved in research and / or extension but 
its primary function is selling inputs to producers involved in the sub-sector and as 
such, it belongs to the enterprise category. Thus, promoting innovations in climate 
change requires innovation partnerships and linkages and also creating an 
enabling environment for actors. 
Biggs and Matsaert (2004) identified some methodologies for mapping linkage 
between these actors. They include: 
(a) The actor linkage map – linkages between the various actors are being 

depicted by arrows of varying thickness indicating the intensity of the link. 
Two arrows should be used in order to differentiate the link between ‘a’ and 
‘b’ and that between ‘b’ and ‘a’. 

(b) The actor linkage matrix – linkages between the various actors can be 
described in the boxes of the matrix. This can be done with plus and minus 
signs, colours, or just text. This technique is in particular useful when there 
are many actors.  



57 

 

(c) The actor determinant diagram – complements the above techniques by 
further analysing the strengths and weaknesses of a particular link. It can 
provide more insight into how a particular link can be improved.  

(d) Actor time lines – helps to analyse how certain innovations have evolved 
over time and how different actors have participated in this process. 
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Fig: 1 Elements of a climate change innovation system 

Adapted from World Bank (2006) 
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TABLE 1 
Groups and Actors in the climate change innovation system 

Groups Actors 
 

Demand Consumers/buyers/retailers/wholesalers/middle 
men, consumers of raw materials for 
industrial/added value e.g. agro processing 
industries, restaurants, hotels. 

Enterprise Farmers, Input suppliers (seed/feed, agro-
chemicals, machinery) 

Intermediary Extension services (public/private) NGOs and 
CBOs 

Research National, regional and international research 
and development organizations (public, quasi-
governmental, private), universities, research 
foundations, NGOs with own research facilities. 

Support structures Policy making agencies (ministries; quasi-
governmental agencies/state boards), transport 
and marketing agencies/commodity boards, 
information and communication infrastructure 

Adapted from CTA/UNU - INTECH/KIT, (2005) 
 
 
 
 
 
Conclusion and Recommendation 
Climate change is one of the most serious challenges facing the world – its 
people, the environment and its economies. Climate change innovation system 
entails a network of actors of institutions, public or private, whose activities and 
interactions initiate, import, modify, and diffuse new technologies. Innovations 
needed for effective climate change adaptation and mitigation demand an 
interactive learning process of actors. Such interactive learning process will be 
facilitated if there are linkages between actors hence the paper recommends that 
linkages between actors be identified and mapped and enabling environment for 
innovations provided.  
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Abstract 

The paper provides an analysis of adaptation of fishers’ households 
to climate change around Jebba Lake Basin, Nigeria. Fisheries of 
Jebba Lake Basin are presented as a system of dynamic trends, 
seasonality and shock. An analysis of livelihood diversification 
reveals that some households are more adaptable to environmental 
change than others. Fishers who have become overly specialised 
in fishing as sole livelihood activity are least able to adapt. The 
study thus recommends increased capabilities of fishers through 
formal enlightenment campaigns in respect of other livelihood 
portfolios outside fishing for better livelihood diversification.  
Keywords: Adaptation, Fishers, Livelihood and Jebba Lake 

 
 
Introduction 
 

Increase in concentration of greenhouse gases in the atmosphere has repeatedly 
been argued for as major reasons for global climate change. IPCC (2007) 
confirmed global fluctuations in temperature, rainfall patterns, adverse extreme 
weather events, sea levels and other numerous environmental changes will occur. 
This has a significant effect on agriculture with impact on food and nutrition 
security. Fisheries subsector of agriculture is not left out in the overall negative 
impact of climate change. Fisheries contribute significantly to food security and 
livelihoods. As confirmed by FAO (2009a) report, fish provides essential nutrition 
for 3 billion people and at least 50% of animal protein and minerals to 400 million 
people from the poorest countries. According to WorldFish Center (2008), over 
500 million people in developing countries depend, directly or indirectly, on 
fisheries and aquaculture for their livelihoods.  

Nigeria has a number of important inland fisheries including those of Jebba Lake, 
Lake Chad, the River Niger, Lake Kainji, the Upper River Benue, Tiga Lake among 
others (Nwabeze, 2006). With an estimated total annual fish production of 511,000 
metric tonnes, the inland fisheries provide up to 85% of Nigeria’s domestic fish 
production between 1991 and 2003 from estimated one million artisanal fishers 
fishing 125, 470.82km2 of inland water bodies scattered throughout the country 
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and constitute artisanal fisheries communities (FDF, 2003; Fish for All Submit, 
2005). The fisheries subsector are significant in the Nigerian economy contributing 
to total GDP in 2000 to 2004 at 1.2%,1.6%, 1.7% 1.5% and 1.55% respectively, 
which translates to about 5% of agricultural GDP, this itself contributed between 
30 and 35 percent in the same period (FAO, 2007).  

Fishery production is directly affected by climate change through various 
processes. Ficke, Myrick and Hansen (2007) confirmed that fish production, 
growth and migration patterns are affected by temperature, rainfall and 
hydrobiology. Therefore changes in these parameters will alter pattern of fish 
species abundance and availability. Saltwater intrusion caused by rising sea levels 
may threaten freshwater fisheries while, at the same time, creating opportunities 
for catching and cultivating high-value brackish or marine species (WorldFish 
Center, 2007). Changes in precipitation will affect seasonal flooding patterns that 
influence inland fish production. While abundant wet season flooding may boost 
some inland fisheries production. 

The sensitivities of capture fishery operation to various levels of climate change 
especially in relation to scale, intensity and environment in Nigeria including 
communities around Jebba Lake Basin showed that climate change may impact 
negatively on the fishers’ livelihood with attendant serious socio-economic cost. 
The vulnerability of capture fishery investment to climate change is very high if 
appropriate adaptation mechanism is not developed.  

In view of this, fishers' device adaptation strategies that are significant to achieving 
livelihood goals and aspirations. Identifying appropriate adaptation requires initial 
learning about the communities’ indigenous capacities, knowledge and practices 
of how to cope with climate hazards (Reid and Huq, 2007). It is against this 
background that this study attempts an empirical validation of fishers’ adaptation to 
climate change in fishing communities around Jebba Lake, Nigeria. The specific 
objectives of the study were to: determine areas of environmental vulnerability; 
examine adaptation strategies for climate change; and analyse fishers’ livelihoods 
and adaptive capacity. 

 
Methodology 
The study was conducted in fishing communities around Jebba Lake Basin, 
Nigeria. The population comprised of all fishers’ in fishing communities around 
Jebba Lake. The sample of the study was drawn from the population of artisanal 
fishers. The Jebba Lake is bounded by Niger and Kwara states.  This informed the 
decision to use multi-stage sampling technique for the study. The first stage was 
the stratification of the communities around the Lake into 3 strata and selection of 
stratum one. Second was the identification of active fishing communities in stratum 
one and purposively selecting 5 (30%) of total number of fishing villages within the 
stratum thus; Fakun, Bakoshi, Faransawa, Sabo Leaba and New Awuru. The third 
step was purposive selection of 18 percent of fishers in each of the selected 
fishing communities in the stratum. Respondents for the study were randomly 
selected thus in Fakun (52), Bakoshi (19), Faransawa (22), Sabo Leaba (16) and 
New Awuru (25) giving a total sample of 134 respondents out of 744 fishers (Table 
1). A semi-structured questionnaire and participatory observation were used for 
data collection while descriptive statistical tools such as frequency count and 
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percentage were used for data analyses. 
 

TABLE 1 
Sample of Artisanal Fishers by Stratum 

 

Stratum Total No. of  
Fishing 
villages 
in strata 

Total No. of 
sampled fishing 
villages by 
stratum (30%) 

Selected fishing 
communities 

Total  
number 

of sample 
 

Total number  
of sampled 
fisher by 
villages (18%)  

1 15 5      Fakun 
     Bakoshi 
     Faransawa 
     SabLeaba  
     New Awuru  

289 
105 
120 
90 
140 

 52 
19  
 22  
16  
 25 

      
Total 15 5  744 134 

 
 
Measurement of Variables 

Variables for the study include selected socio-economic characteristics of fishers, 
namely, fishers’ areas of environmental vulnerability, adaptations to climate 
change, analysis of fishers’ livelihoods and adaptive capacity. 

1. Selected socio-economic characteristics 

The selected socio-economic characteristics considered for the study include; age, 
sex, level of education, marital status, household size, fishing experience and 
average annual income from fishing. 

(i) Age: Respondents were asked to indicate their actual age in years 

(ii) Sex:  Respondents were asked to state their sex 

(iii) Level of education: Respondents were asked to indicate from the list 
their level of education as no formal education, primary education and 
secondary education. 

(iv) Marital status: Respondents were asked to state their marital status as 
single, married, divorced and widowed. 

(v) Household size: Respondents were asked to indicate the number of 
dependents that feed from their pot. 

(vi) Fishing experience: Respondents were asked to state the actual number 
of years they have been in fishing. 

(vii) Average annual income from fishing: Respondents were asked to state 
their income from fishing. 

2. Vulnerability analysis 

This was expressed in terms of environmental shocks, seasonality and 
trend within the livelihood framework as postulated by Carlos (2000). 

3. Adaptation strategies for climate change 
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This was based on the identified adaptation strategies adopted for climate 
change. This was achieved by respondents rating on four point Likert scale 
of strongly agree = 4, agree = 3, disagree = 2, and strongly disagree = 1. 
The mean for each strategy was obtained by multiplying the point scale by 
the number of respondents in each point scale. Any adaptation strategy 
with a mean score equal to or above the mean of 2.5 was regarded as an 
important strategy and any mean score lower than 2.5 was not important. 

4. Analysis of fishers’ livelihoods and adaptive capacity 

Fishers were asked to indicate the livelihoods they engaged in, the number 
of activities were computed along the mean annual income contribution 
from the combination of activities.   

 

Results and Discussion 

Selected Socio-economic characteristic of respondents 

Respondents ages ranged from 19 to 71, mean age was 45 (SD = 10.6). Majority 
(32.1%) of the respondents were 40 - 49 years (Table 2). The result of the findings 
suggests that since about 62.6% of the respondents fall within the age range of 
less than 50 years, fishers in the study area are in their active age. 

Fishing was practiced by both sexes in the study area with most (91.0%) of fishers 
being male (Table 2). The low percentage of the female fishers in the study area 
may be as a result of their cultural limitation, energy demand of the profession. 
Although, the results showed the dominance of the artisanal fisheries sector by 
men, the contribution of the women folk in fishing activities cannot be underscored. 
According to Williams (2006), women mostly use traps and nets to catch fish in 
most fishing communities in Nigeria, and are also actively involved in fish 
processing and marketing (Uchola, 2000). Most of the respondents (82.8%) were 
married.  About 10% of them were single, 5.2% and 2.2% were widowed and 
divorced (separated) respectively (Table 2).  

Majority (64.4%) of the respondents had no formal education. About 26.9% and 
9.0% had primary education and 3.0% secondary education (Table 2). This finding 
is therefore a disadvantage for the development and sustainability of the fishing 
profession as illiterate fishers are more unlikely to take advantage of technological 
innovations. Acquisition of formal western education had been found to relate 
highly to ability to reason well, increase effective participation in agricultural and 
rural development programmes (Ekong, 2003; Kuye, 2004). 

Respondents household size ranged from 3 to 12 persons with a mean of 9 
persons (SD = 2.0). About 44% of the respondents’ family size was 6 to 10 
persons. About 37% had 6 - 8 persons and 9.7% had more than 11 persons 
(Table 2). This was largely attributed to the extended family system in the area 
whereby parents, children and other relations live together as a household.  

Collaborating the assertion are findings of 6-10 members in the northern part of 
Nigeria (Ikani, 2004). 

Respondents experience in fishing activities ranged between 8 and 46 years with 
a mean experience of 28 years (SD=2.0) (Table 2). The result reveal that majority 
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(34.3%) of the fishers had 31- 40 years experience in fishing. The years of practice 
of the fishers are an indication that fishing was popular, widely practiced and an 
age long occupation of the respondents. Evidently, these long years of fishing 
among the fishers could make them pro-active to extension training and contact on 
relevant climate change adaptation.      

Respondents’ average annual income from fishing activities ranged from N20,400 
to N192,000 with a mean of N81,123.11 (SD = 1.8) (Table 2).  About 62% of the 
respondents earned between 60,001 - 120,000, 21.6% earned below N 60,000, 
12.1% earned between N120,001– N180,000, and 0.7% earned above N180,000. 
The mean annual fishing income of N81,123.11 observed from the study implies 
low income earned from fishing activities.  

 

 

TABLE 2 
Selected socio-economic characteristic of respondents 

 
Variable 

 
Categories 

 
Frequency 

 
Percentage 

 
Mean 

 
Standard 
deviation 

Age 
 
 
 
 
 
 
 
Sex 
 
 
Level of 
education 
 
 
 
Marital 
status 
 
 
 
 
Household 
size 
 
 
 
 
Fishing 

< 20 
20 - 29 
30 - 39 
40 - 49 
50 - 59 
60 - 69 
70 – 79 
 
Male 
Female 
 
No formal 
education 
Primary 
education 
Secondary 
education 
 
Single 
Married 
Divorced 
Widowed 
 
3-5 
6-8 
9-11 
> 11 
 
< 11 

  1 
13 
27 
43 
38 
  9 
  3 

  
122 
  12 

 
         86 
         36 

  12 
 

 13 
111 
   3 
   7 

 
12 
50 
59 
13 

 
  8 
25 
45 
46 

  0.7 
  9.7 
20.1 
32.1 
28.4 
  6.7 
  2.2 

 
 91.0 
   9.0 

 
 64.4 
 26.9 
   9.0 

 
  9.7 
82.8 
  2.2 
  5.2 

 
  8.9 
37.2 
44.1 
  9.7 

 
  6.0 
18.7 
33.6 
34.3 

 
 
 

45.0 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

9.0 
 
 
 
 

28.0 
 

 
 
 

10.6 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.1 
 
 
 
 

2.0 
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experience 
 
 
 
 
 
Average 
annual 
income 
from 
fishing 

11- 20 
21- 30 
31- 40 
> 40 
 
< N60,000 
N60,001- 
N120,000 
N120,001- 
N180,000 
> N180,001 

10 
 

30 
85 
17 
  1 

  7.4 
 

21.6 
62.0 
12.1 
  0.7 

 
 
 

N87,811.
6 

 
 
 

1.8 

Source: Field survey, 2011 

Vulnerability analysis 

Vulnerability analysis highlights the environmental trend and shocks in Jebba Lake 
and its fisheries. The lake has its flow from Kainji Lake and is used primarily for 
hydro electricity generation.  Most (95%) of the respondents agreed that fisheries 
productivity of the lake is influenced by water volume and seasonality. The 
respondents grouped the season experienced into drawdown (February-August), 
white flood (September-October) and black Flood/Harmattan (October-January) 
periods. Discussants at Bakoshi and Faransawa indicated that at the onset of the 
drawdown months, the water spread area of the lake suddenly receded and 
became shallow.  About 75% of the respondents opined that the onset of the 
raining season (May-June) marks a light relief as water level gradually increases 
with improved fish catch. This was hinged on the fact that the white flood is caused 
by the deposition of sediments from the Futa Djalon Mountain through Mali and 
Niger Republic into Kainji/Jebba Lake. The deluge of natural fish food during the 
white flood is of far greater impact in increasing fish abundance of the Lake. These 
seasonal tendencies have complicating results for the lake fishery, which is 
focused around important fish species caught [lates, cytharinus cytharus, clupeid, 
synodontis, oreochromis niloticus and momyrids]. Almost (90.0%) of the fishers 
indicated that during the drawdown period in February/March catches were low 
whereas the white flood months in September/October stimulated extensive 
migration of large species of Tilapia and Lates from upstream resulting in high 
catches. Further analyses shows that white flood results in fish larvae recruitment 
and increased vulnerability of the Lake to pollution. Majority (72%) of the 
respondents said that the temporarily closed ecosystems (blocked off for varied 
lengths of time) at the Kainji dam is an area of vulnerability. The period of closed 
and open phases is determined by the interaction on inflow into the Kainji dam for 
electricity generation. This is confirmed by FAO (2009b) report that hydropower 
dams and irrigation structures can improve water management and availability in 
the dry season, but they can also block fish migrations and reduce fish 
productivity. This was largely attributed to the removal of set gear by water waves. 
There was consensus among the fishers that increased water level is positively 
related to the productivity of the Lake and improved well-being of the fishers’ 
households. 

Adaptation strategies for climate change 
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Strategies adopted by fishers in coping with challenges of climate change effect 
are presented in Table 3. The significant adaptation strategies identified included 
increased diversification in non-fishing livelihood portfolios (mean = 3.07, SD = 
0.61), migration (mean = 2.92, SD = 0.80) and aquaculture practice (mean = 2.70, 
SD = 0.61). This finding corroborates World Bank (2006) assertion that investment 
in sustainable aquaculture can buffer water use in agriculture while producing food 
and diversifying economic activities. Migration of fishers is primarily for the 
actualization of their livelihoods aspirations (Tafida, Nwabeze and Ayanda, 2011)   

 

 

TABLE 2 
Adaptation strategies in coping with climate change effect 

Adaptation strategies Mean Std. 
Deviation 

Increased diversification in non-fishing portfolios  3.07* 0.61 
Migration 2,92* 0.80 
Aquaculture practices 2.70* 0.61 
Adjustment of fishing  programme period of plenty 
fish catch 

2.44 0.84 

Use of specialized fishing gear 2.39 0.70 
Increased  fishing effort  1.36 0.84 

Source: Field survey, 2011*Agreed (mean ≥ 2.50) 
 

Analysis of Fishers’ Livelihoods and Adaptive Capacity 

Fishers’ diversify into non-fishing livelihoods as alternative to vulnerability to 
declining fish catch due to climate change. Majority (73.9%) of the respondents 
engaged in livestock keeping, crop farming (64.9%) and petty trading (36.6%). 
Few respondents (8.2%; 1.5%) were into skilled trade and fish farming, 
respectively (Fig 1). Nwabeze’s (2006) study confirmed that fishers engaged in 
diverse livelihoods activities as coping mechanism and spreading of risk.  Table 4 
revealed that 71.6% (n=96) of the respondents were engaged in three income 
generating activities. About 17.9% and 10.4% were involved in two and four 
activities respectively. Fishers that were involved in four income generating 
activities had the highest mean annual income of N298,272.14, three and two 
income generating activities had N254,154.16 and N232,510.10 respectively. 
Further analyses shows that increase in number of activity account for increase in 
mean annual income from all activities engaged in. Relating average annual 
income (N81,123.11)  from fishing to that of other activities, it is evidenced that 
fishing contribute less half of the total income earned by the fishers with the least 
number of income generating activities. The result implies that some households 
are more adaptable to environmental change than others and fishers who have 
become overly specialised in fishing as sole livelihood activity are least able to 
adapt 
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TABLE 4 
Mean annual income of fishers from diversified livelihood activities 

 

 
Number of activities 

 
Frequency 

 
Percentage 

 
Mean annual 

income 

Two 
 

24 
 

17.9 
 

N232,510.10  

Three 96 71.6 N254,154.16 

Four 14 10.1 N298,272.10 

Source: Field survey, 2011 
 

 
Conclusion and recommendation 

Diversification of livelihoods is a major driver to successful adaptation to climate 
change. Livelihood diversity helps ensure that, if one economic option temporarily 
closes, people can opt to other alternatives for making a living. Increased fishing 
effort as strategy adopted to cope with climate change effect could result in 
overfishing and consequently, collapse of the fisheries resources (WorldFish, 
2007). Fishers in the study area are vulnerable to environmental trends and 
shocks. 

 

 

Based on the findings of the study, the following recommendations were made: 
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(i) Development policy should aim at improving livelihoods diversification 
that will help build fishers’ adaptive capacity and strengthen resilience 
for climate change. 

(ii) Policy must consider fishers in adaptation planning to ensure that 
adaptation measures in hydroelectricity projects, do not inadvertently 
undermine sustainability of fisheries 

 
 
References 
 

Carlos, P. (2000). Sustainable livelihood approach in inland fisheries. In: 
Programme PMEDP/SFLP. Cotonou, Republic of Benin, pp. 28, 33. 

Ekong, E. E. (2003). An introduction to rural sociology. 2nd (Ed), Dove Educational 
Publishers, Uyo, Akwa Ibom State, Nigeria, pp. 203-205, 323-343 

FAO (2009a). The state of world fisheries and aquaculture, Rome, Italy.  

FAO (2009b). Fisheries and aquaculture in a changing climate. Food and 
Agriculture Organization, Rome,  Italy. 

FAO (2007). Fish Country Profile, FAO. The Federal Republic of Nigeria. 
FID/CP/NIF. 24pp 

FDF (2003). Fisheries development sub-sector. Paper presented at presidential 
forum, Abuja, pp. 1-11 

Ficke, A. D, Myrick, C.A and Hansen, L. J (2007). Potential impacts of global 
climate change on freshwater  fisheries. Reviews in Fish Biology and 
Fisheries, vol 17 (4), pp. 581-613. 

Fish for All Summit (2005). Presentation of Nigeria’s Fisheries Resources, Abuja, 
Nigeria 22-25 August 2005 

Ikani, E. I. (2004). Level of Adoption of Cockerel Exchange Technology (CET) 
Among Poultry Farmers in Kaduna State.  Ph.D. Dissertation, Department 
of Agricultural Economics and Rural Sociology, Ahmadu Bello University, 
Zaria. 

IPCC (2007). Climate change: Synthesis report. Contribution of working groups I, 
II and III to the fourth assessment report of the Intergovernmental Panel on 
Climate Change. Pachauri RK,  

Reisinger A (eds). Intergovernmental Panel on Climate Change, Geneva, 
Switzerland. 

Kuye, O.O (2004). Determinant of effective participation of women in agriculture 
and rural development in Cross River. International Journal of Food and 
Agricultural Research, pp. 1-8.  

 

Reid, H. and  Huq, S (2007). Adaptation to climate change: How we are set to 
cope with the impacts. International Institute for Environment and 
Development (IIED) Brief, June. 



71 

 

Nwabeze, G. O (2006). Factors related to changing livelihood strategies of 
artisanal fisherfolks in inland fishing communities of Delta State. M.Sc. 
Thesis, Department of Agricultural Extension and Rural Development, 
University of Ibadan, Ibadan. 

Tafida, A.A, Nwabeze, G.O, Ayanda, J.O, Mohammed, A and John, C.T (2011). 
Examining risk factors in fishermen migration in Nigeria. Paper presented at 
FISON Conference, Federal University of Technonogy, Minna, Niger State, 
20-25th November, 2011. (in press) 

Uchola, E.B. (2000).  An economic analysis of fish farming in Western Extension 
Zone of Lagos State. M. Sc. Thesis, Dept of Wildlife and Fisheries 
Management, University of Ibadan, Ibadan. 

Williams, S. B. (2006). The socio-economic potentials of women in riverine small-
scale fisheries in Nigeria. <Available from http//www.skk.uit.no> [Assessed 
18th July, 2006]. 

World Bank (2006). Aquaculture: Changing the face of the waters: Meeting the 
promise and challenge of  sustainable aquaculture.   

WorldFish Center (2008). The millennium development goals: Fishing for a future: 
Reducing poverty and hunger by improving fisheries and aquaculture.  

WorldFish Center (2007). Fisheries and aquaculture can provide solutions to cope 
with climate change. Issues brief. WorldFish Center, Penang, Malaysia. 

 
 



72 

 

http://dx.doi.org/10.4314/jae.v16i1.9 

Effectiveness of Information Sources on Livelihood of Artisanal 
Fisherfolk in Inland Fishing Communities in Delta State, Nigeria 

 

 

Nwabeze, G. O, Erie, A. P *, Ifejika, P. I, Ayanda, J.O and Erie, G* 
Socio Economics and Extension Services Division, National Institute for 
Freshwater Fisheries Research (NIFFR), P.M.B 6006, New Bussa. Niger State.  
Email: onyegodfrey@yahoo.com 
* Dept of Agricultural Economics & Extension, Ambrose Alli University, Ekpoma. 
Edo State 
 

 

Abstract  

This study was carried out to examine the effectiveness of 
information sources on livelihood of artisanal fisherfolk in inland 
fishing communities in Delta State, Nigeria. Data were collected 
from 169 respondents randomly selected through face to face 
interview with semi-structured questionnaire. Collected data were 
analysed and presented using descriptive statistical tools, mainly 
frequency distribution and percentage. The study revealed that 
fisherfolk make better use of close associates in fishing business 
and community as information sources compared to public 
extension agency owned by State government and mass media. 
Major sources of information used by the fisherfolk were friends 
(97.0%), neighbours (96.4%), relatives (92.3%) and town criers 
(80.4%). Only friends, relatives and town criers showed relative 
effectiveness in terms of clarity of message and adequate content 
compared to timely contact found to be low in all the information 
sources on livelihood of fisherfolk in the area. It is recommended 
that increase extension contact and introduction of modern 
communication facilities in extension delivery services to fisherfolk 
in inland fishing communities will improve access and timely usage 
of messages to enhance livelihood. 
Keywords: Information, Fishefolk, Livelihood and Delta State 

 

Introduction 

The term ‘inland fisheries’ covers a vast gamut of water bodies, from rivers, 
streams and lakes to swamps, coastal lagoons, ponds and floodplains (Spore, 
2004). Between them, these expanses of water account for more than 6 percent of 
the world’s total fisheries capture and aquaculture production. It was observed that 
in many countries, especially in Africa, they are important sources of income and 
animal protein that have been consumed since 1961 (FAO, 1996). In the Nigerian 
economy, fish occupies a unique position in the agricultural sector as it provides 
the bulk and most affordable source of animal protein (FDF, 2003). Nigeria has an 
abundance of important inland water resources with diverse fish species (FAO, 
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1990; FDF, 2003). The major groups whose livelihoods are linked to the fishery 
resources of Nigeria inland waters include fishers, primary fish mongers/ 
processors, fish wholesalers, fish retailers, fish gear and craft dealers 
(SFLP/DFID-FAO, 2002). In a study conducted by Ovie, Ladu, Sule, Olokor and 
Bankole, (2000) in the rural fishing communities in Lake Kanji/Jebba and Chad 
basins respectively confirmed that fisheries account for about 90 percent and 95 
percent of the activities of fishers. Fisheries also account for 74 to 90 percent of 
annual income generated by this group. In 2003, FDF estimated that artisanal 
fisheries are a major employer of labour, accounting for about 60 percent of those 
living within the riverine/estuarine areas of the country. It suggests that not less 
than 3.0 million people in Nigeria are engaged in artisanal fish production. In 
addition, there are large numbers of people; perhaps as many as 80 percent of 
rural household living in the Fadama areas who engaged in seasonal subsistence 
fishing. 

Despite the enormous fishery potentials, local fish production, especially over the 
past two decades has failed to meet the country’s demand (FDF, 2003). Fish catch 
from artisanal fisheries has decreased while fish imports have on the contrary 
increased from 61 to 217 metric tones in 1995 (FDF, 1996); 648,197 metric tones 
in 2001; 681,152 metric tones in 2002; 663,180 metric tones in 2003 and 648,033 
metric tones in 2004 (FDF,  2004 ) and 740,000 metric tones in 2007 (FDF, 2008).  
Stagnation and decline in capture fisheries contribute in no small way to the 
characterization of the fishing communities and indeed the fisherfolk as the 
poorest of the poor (Bailey, 1995). In the effort to cope with the dwindling fisheries 
resources, fisherfolk are involved in diverse livelihood. Graham, Harvey, Nick, 
Peter, and Eric (2000) defined livelihood as ‘means, capabilities, assets and 
activities that are required for a means of living’.  Ineffectiveness and failure of 
government policies and the private sector’s initial reluctance to appreciate fish as 
an economic resource, contributed in no small way to the slow pace of the sub-
sector in assuming its vital position within the agricultural and food sectors of the 
economy (Raji and Omoyeni, 2001; FDF, 2003). Innovations on improved 
practices are disseminated to the target audience (fisherfolk) through different 
methods by a number of institutions and government agencies responsible for 
creating awareness and facilitating the adoption of these innovations. However, 
most of these innovations have been observed not to reach the end users as a 
result of ineffective information dissemination system (Ozowa, 1995 as cited by 
Okwu, Obinne and Umeh, 2006). This is further confirmed in a study by Centre for 
Tropical Agriculture (1996), where inadequate access to agricultural information 
has been highlighted as one of the serious limitations to agricultural advancement 
in West Africa.  

In view of this, the effectiveness of information sources is significant to achieving 
livelihood goals and aspirations. It is against this background that this study 
attempts an empirical validation of effectiveness of information sources on 
livelihood of fisherfolk in inland fishing communities in Delta State, Nigeria. The 
research questions for the study were; what are the selected personal 
characteristics of the respondent, what are their sources of information and the 
effectiveness of these sources. The specific objectives of the study were to; 
describe the selected personal characteristics of artisanal fisherfolk in the study 
area, determine their sources of information and assess the effectiveness of these 
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sources. 

 
Methodology 

The study was conducted in Delta State, Nigeria. The population comprised of all 
artisanal fisherfolk in inland fishing communities in Delta State. Out of twenty-five 
Local Government Areas (LGAs) in Delta State, six LGAs (Patani, Ndokwa-West, 
Ethiope-East, Ukwuani, Ndokwa-East and Oshimili-North) are involved in active 
inland fishing in the state. The six LGAs involved in fishing were stratified into high 
producing (Ndokwa-East, Patani and Ndokwa-West) and low producing (Ethiope-
East, Ukwuani and Oshimili- North). From the two strata, one LGA was randomly 
chosen from each group; Ndokwa-East from high producing group and Oshimili-
North from low producing group for the study. From the two selected LGAs, three 
fishing villages each were randomly selected for the study from 11 fishing 
communities thus: From Ndokwa-East LGA was Iselegwu, Okpai and Umuolu 
while from Oshimili-North was Ngegwu, Ugbelu, Ebu. From list of registered 935 
fisherfolk as sample size, 18% (169) was randomly selected as respondents for 
the study as shown in the Table 1. In Ndokwa-East LGA, 98 respondents were 
selected out of 540 fisherfolk while in Oshimili North LGA, 71 fisherfolk were 
selected out of 395 fisherfolk. Total respondents for the study were 169 
respondents out of 935 fisherfolk. A semi-structured questionnaire was used for 
data collection while descriptive statistical tools such as frequency counts and 
percentages were used for data analyses. 

 
TABLE 1 

Local Government Areas and Villages Sampled 

 
 
 

Measurement of variables 

The most important variable measured was; 

 Effectiveness of information sources on livelihood of artisanal fisherfolk was 

L.G.A.                    Fishing            Selected Fishing  Fisherfolk               No. 
Sampled         Communities          Village                   Population  (18% of fisherfolk 
)            

Ndokwa East          Iselegwu            Iselegu            180      33 
                     Okpai       Okpai              215      39 
                     Umuolu                  Umuolu                145      26 

                                Ossisa 
                                Iberede 
                                Aboh                      
Oshimili North        Ngegwu                   Ngegwu     140      25 

                     Ugbelu                     Ugbelu                105      19 
                     Ebu                           Ebu                150      27 
                     Ngene 
                     Onyia 

Total                                                                                    935                       169 
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measured by timely contact, adequate content and clarity of message, 
taking cue from the work of Anderson and Feder (2004) as cited by Ifejika 
et. al. (2008). 

 
Results and Discussion 

Selected Personal Characteristics of the Artisanal Fisherfolk 

The study found that the modal class in the age distribution of the respondents 
was 41 – 60 years age bracket (44%) (see Table 2). The mean age of the 
respondents was 42 years. This result suggests that artisanal fisherfolk in the age 
bracket of 41 to 60 years and 21 to 40 years are more economically active and 
independent than those in the age group of less than 21 years and those above 60 
years respectively. Majority (74.0%) of the artisanal fisherfolk in the study were 
males while the rest (26.0%) were females (Table 2).  The low percentage of the 
female artisanal fisherfolk in inland fishing may be as a result of their limited 
access to water bodies, information, credit facilities and cultural constraints. In 
fisheries, women are mainly involved in processing and marketing (Uchola 2000 
and Alamu 1999). 

Most (65.0%) of the respondents were married. Twenty three percent of them 
were single, 1.0 percent and 11.0 percent are widowed and divorced (separated) 
respectively (Table 2). The dominance of married households implied that 
appreciable numbers of the households were likely to seek information to diversify 
their livelihood strategies because of its immense benefit of ensuring food security, 
income generation and reduced vulnerability within the household. 

Table 2 shows that 40.0 percent, 34.0 percent, 21.0 percent and 5.0 percent of the 
respondents had primary education, no formal education, secondary education 
and tertiary education respectively. The findings indicate that 66 percent of the 
respondents were literate to some extent. This will affect fisherfolk positive 
responses to improved techniques of fishing, processing, preservation and other 
livelihood activities. The study further found that 49.0 percent of the respondents 
had family size  of 4 to 6 persons, 33.0 percent had 1 to 3 persons, 12.0 percent 
had 7 to 9 persons, while 5.0 percent had 9 persons and above. The mean family 
size of the respondents is 5 persons. It is conjectured that  rural-urban migration of 
youths to cities in search of job opportunities may have contributed to low family 
size of the respondents as found by Jibowo (1992). 
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TABLE 2 
Distribution of respondents according to selected personal characteristics 

 

Variable Frequency Percentage 

 
Age (in years) 

  

Below 20 13 8.0 
21 – 40 65 39.0 
41 – 60 75 44.0 
Above 60 16 9.0 
 Sex   
Male 125 74.0 
Female 44 26.0 
Total  169 100.0 
Marital status   
Single 39 23.0 
Married 109 65.0 
Divorced 2 1.0 
Widowed 19 11.0 
Educational level   
No formal education 58 34.0 
Primary 67 40.0 
Secondary 36 21.0 
Tertiary  8 5.0 
Family size   
1 – 3 55 33.0 
4 – 6 83 49.0 
7 – 9 21 12.0 
Above 9 10 6.0 

   

Source: Field survey, 2006 
 
 
Sources of information 
Data in Table 3 shows that individual contact methods of communication; friends 
(97.0%), neighbours (96.4%), relatives (92.3%) and town crier (80.4%) were the 
prominent sources of information sharing and distribution whereas, the mass 
contact methods of print media (14.2%) and television (36.7%) among others 
where highly underutilized by the fisherfolk. The finding corroborates the study by 
Ejembi, Ejembi and Okwuoche (2006) which found high use of face-to-face 
methods to receive information by farmers compared to mass method. Low use of 
television and print media has implication on poor rural infrastructure, low income 
and high level of poverty among fisherfolk. Therefore, it will be counter productive 
for extension and other development agencies to strongly rely on mass media in 
information dissemination.        
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TABLE 3 
Percentage distribution on multiple responses on of information sources 

 

Information sources*                                   Frequency             Percentages 

Extension agent                                                82                                48.5                                                        
Neighbour                                                        163                               96.4     
Friends                                                             164                              97.0 
Relatives                                                          156                              92.3 
Radio                                                                 96                              56.8 
Television                                                          62                              36.7 
Print media                                                         24                             14.2         
Town crier                                                        136                             80.4            

Source: Field survey, 2006 
* Multiple responses  
 
Effectiveness of information sources 
The result in Table 4 shows response of fisherfolk on the effectiveness of 
information sources. The aggregate effectiveness of information sources is found 
low in print media (14.2%), television (37.3%) and extension agent (48.5%). The 
majority (85.8%) of the respondents stated that the print media were ineffective; 
62.7% of them stated that the television was ineffective; and (51.5%) said that 
extension agents were ineffective as information sources of fisherfolk on 
livelihood. Effectiveness of information to fisherfolk on livelihood is weak in respect 
of all the sources in terms of timely contact. Adequate content in relation to 
effectiveness of information sources is high in friend (63.0%), whereas, majority 
claimed clarity of message to “neighbours” (75.1%). Further analysis indicated that 
interpersonal methods showed relative effectiveness of information sources 
compared to mass methods. Extension agent service and guidance in the area 
was found to be low.    
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TABLE 4 
Percentage distribution of respondents on effectiveness of information sources 

 

                                          Extension agent    Neighbour      Friends      Relatives         Radio      Television    Print media      
Town crier 
Effectiveness                         %                     %                 %                 %                 %                %                  %                      %  
Timely contact               4.7                    3.0                11.8             10.7                 6.0              2.4                  1.8                   11.2  
Adequate content         30.8                  16.7               63.0             55.6               23.7             22.5               11.2                   35.5  
Clarity of message        13.0                  75.1               24.9             32.0               24.9             12.4                 1.2                   34.9  
Not effective                51.5                     5.2                0.3               1.7               45.4              62.7              85.8                   18.4 
Aggregate effectiveness 48.5               94.8              99.7             98.3              54.6              37.3              14.2                   81.6 

Source: Field survey, 2006 



 

 

Conclusion and recommendations 

The result of the study showed that fisherfolk were within the ages of 41 to 60 and 
are married. Majority were male and had at least primary education. Forty nine 
percent had household size of 4-6 members. Eighty percent and above of the 
fisherfolk sourced information through friends, neighbours, relations and town criers.. 
Timely contacts were low from the entire information source available to the 
fisherfolk implying ineffective utilization of information to improve productivity. 

Based on the major findings of the study, the following recommendations are made: 

(i) Extension service and guidance of the fisherfolk in the study area should be 
intensified on effective dissemination of technical information in livelihood 
among the household for efficient production, increased income and 
improved standard of living. 

(ii) Modern communication facilities such Global System of Mobile 
Communication (GSM) be introduced in the fishing communities to enable 
them readily harness messages for livelihood improvement. 
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Abstract 

Given the role agricultural extension will play in sensitizing and 
educating farmers on how to mitigate and adapt to climate change, 
the study was carried out to ascertain the responsiveness of 
extension workers to climate change. Fifty one extension workers 
proportionately selected from the four agricultural zones in the state 
were used for the study. Data were analyzed with percentage, mean 
score and factor analysis. All (100%) of the respondents had heard 
about climate change. On average they heard it in 2003 and noticed it 
in 2002.They sourced information on climate change from fellow 
extension workers (77.8%) and newspapers (76.6%). Only “giving 
reports with respect to climate or weather of the environment (58.8%) 
was activity occurring/undertaken by extension workers with respect 
to climate change. Prediction/ forecasting of weather (92.2%) was 
area the extension workers mostly needed training on climate 
change. Manpower development/training, institutional/linkage and 
staff incentive problems were factors constraining responsiveness of 
extension workers in Anambra state to climate change. The study 
recommends the need to acquaint extension workers with knowledge 
on climate change and climate related issues by including it in the 
programme of ADP. In this way the extension workers especially front 
line extension agents can educate and help farmers mitigate and 
adapt to the impact of climate change for increased agricultural 
output. 

Key words:  responsiveness climate change extension workers 

 
 

Introduction 

Indicators of climate change are temperature increases, varying rainfall patterns, 
more extreme weather events (for example storms, floods, droughts, and heat 
waves), sea-level rise, rapidly changing seasons, ocean acidification and glacial 
melting (Hulme, Doherty, Ngara, New, et al., 2001).  
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The local farmers are experiencing climate change (Apata, Samuel and Adeola 
2009), through the late arrival of rain, the drying-up of stream and small rivers that 
usually flow year round.  

Also, the gradual disappearances of flood-recession cropping in riverine areas of 
Ondo State are among the effects of climate disturbances in some communities in 
Nigeria (Building Nigeria’s Response to Climate Change (BNRCC), 2008, Apata , 
Samuel and Adeola, 2009). 

The impacts of climate change are varied. It may be physical, ecological, social or 
economic and evident in areas such as agriculture and fisheries, energy, water, 
human health, food security, biodiversity and ecosystem services, industry, human 
settlements and disaster management (Fischlin, Midgley, Price, Leemans, et al. 
2007). Climate change is a threat to agriculture and non-agricultural development. 
Agricultural production activities are generally more vulnerable to climate change 
than other sectors. (Kurukulasuriya, Mendelsohn, Hassan and Benhin, 2006). 
Agriculture places heavy burden on the environment in the process of providing 
humanity with food and fiber, while climate is the primary determinant of agricultural 
productivity (Apata et al. 2009). It is evident that climate change will have a strong 
impact on Nigeria particularly in the areas of agriculture, land use, energy 
consumption, biodiversity health and water resources (Apata et al. (2009). Smith and 
Skinner (2002) asserted that climate plays a dominant role in agriculture having a 
direct impact on the productivity of physical production factors, for example the soil’s 
moisture and fertility. Adverse climate effects can influence farming outputs at any 
stage from cultivation through the final harvest. Even if there is sufficient rain, its 
irregularity can affect yields adversely if rains fail to arrive during the crucial growing 
stage of the crops (Mowa and Lambi, (2007), Rudolf and Hermann 2009). Climate 
change is expected to influence crop and livestock production, hydrologic balance, 
input supplies and other components of agricultural systems (Ayanwuyi, Kuponiyi, 
Ogunlade, and Oyetoro, 2010). 

Access to adequate information equips farmers to deal with climate variability and 
hence increase agricultural production. Information is an indispensable factor in the 
practice of farming and it is the basis of extension service delivery. Extension’s major 
activities over time are to disseminate useful information from research to farmers 
and this is even more important in light of climate change and its impact on 
agriculture.  Extension systems can help farmers deal with climate change by 
providing them information on causes and effects of climate change as well as 
adaptive and contingency measures for what cannot be prevented about climate 
change. Extension will also help farmers to access new technologies and 
management options in those areas where climate change renders their current 
farming systems inviable (Agwu and Adeniran, 2009).  

Globally, much have been said and known about the impact of climate change on 
agriculture and extension role in educating and equipping farmers with information 
that will help them deal, cushion and adapt to climate change. Extension however 
can perform the above mentioned tasks when it is responding to climate change. 
This is because awareness and perception of a problem such as climate change 
help one to take timely and adequate action on it.  
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There is then the need to investigate the responsiveness of extension workers to 
climate change. Specifically, the study sought to ascertain their awareness and view 
about climate change; identify their sources of information, training needs and 
activities occurring/undertaken by them with respect to climate change as well as 
ascertain constraints limiting them from responding to climate change.  

Methodology 

The study was carried out in Anambra state, Nigeria. It has an estimated population 
of 4.18 million and land area of approximately 5.025 sq.km (NPC, 2006). 

The population for the study consisted of all the extension workers in Anambra state 
Agricultural Development Programme (ADP). The four agricultural zones  
(Awka, Aguata, Anambra  and Onitsha zones) in the state were used for the study. 
Proportionate sampling technique was used to select about 50% of extension 
workers in each cadre and from each of the zones. Out of the 87 extension workers 
in the state, 51 were selected. 

The four zonal managers were selected (one from each zone), three zonal extension 
officers were  selected (one from each zone that had zonal extension officer), twelve 
subject matter specialists were randomly selected (three from each of the four 
zones), eight block extension supervisors were selected (two from each of the four 
zones), six  block extension agents were randomly selected (two each  from zones A 
and D and one each from zones B and C, respectively) and eighteen field extension 
agents were randomly selected (5  each from zones A, C and D and three from zone 
B). 

Data collection 

Data for this study were obtained through the use of questionnaire. 

Respondents were asked questions on their awareness, time they noticed and heard 
about climate change and the extent they felt that climate had changed. They were 
also asked to indicate their first source and other sources of information on climate 
change. Some of the sources listed were: fortnightly training (FNT), radio, television, 
meteorologists, fellow extension workers, and others. 

 Extension workers (the respondents) were asked to tick from the list provided and 
also state those activities occurring/undertaken by them with respect to climate 
change. Some variables listed were: extension workers organize/ attend training/ 
workshops/ seminar on climate and climate change, extension workers embarked on 
formal/certificate training on climate change/climate related courses and others.  

 Training needs of the extension workers were identified by listing variables like: 
measurement of amount of rainfall, measurement of intensity of sunshine, 
prediction/forecasting of weather etc. and requesting the respondents to tick from the 
list and also include other areas they need training on climate/climate change. 

Constraints limiting extension workers from responding to climate change were 
achieved by using  a four point Likert-type scale with response options as follows: to 
a great extent (4), to some extent (3), to a little extent (2), and to no extent (1).  
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The mean was 2.5. Any variable with a mean score higher or equal to 2.5 was 
regarded as a major constraint while variable with mean score less than 2.5 was 
regarded as minor constraint. Data were further subjected to factor analysis. 

Data were analysed with percentage, mean score and factor analysis (varimax 
rotation and Kaiser’s normalization) ( (Comrey,(1962) in Chukwuone, Agwu and 
Ozor,(2006)) where variable with loading of 0.40 and above was considered as 
having a high loading and used to name a factor.  

 
Results and Discussions 

Awareness and view of extension workers about climate change  

First time (year) respondents heard about climate change 

Table 1 shows that all (100%) of the respondents had heard about climate 
change.Greater proportion (50%) of them  heard about climate change first within 
2006-2010 while those who heard  it first within 1996-2000 accounted for 26.2% of 
the sample.  

The mean year that the respondents heard about climate change first was 2003. 
This indicates that the respondents heard about climate change not too long ago. 

Respondent’s view about when climate started changing 

A greater proportion of the respondents (46.4%) revealed that climate started 
changing within 1998-2002, 39.3% of the respondents indicated that climate started 
changing within 2003-2007 (Table1). About 14% indicated that climate started 
changing within 1993-1997. The mean year that they perceived that the climate 
started changing was 2002. This shows that the respondents heard about climate 
change shortly after they noticed it. This experience they had before hearing about 
climate change will help them to appreciate  climate change and  information related 
to it. 

TABLE 1 
Respondents awareness and view about climate change 

Variable Frequency  Percentage 
(%) 

Mean 
(M) 

Heard about climate change: 
 Yes  
 No  

 
51 
0 

 
100.0 

- 

 

First time  heard about climate change 
 1986-1990 
 1991-1995 
 1996-2000 
 2001-2005 
 2006-2010 

 
2 
5 
13 
5 
26 

 
4.8 
9.6 

26.2 
9.6 

50.0 
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2003 



 

 

 

 
 

 
 
 
 
 

When  thought  the climate started 
changing 
 1993-1997 
 1998-2002 
 2003-2007 

 
7 
24 
20 
 

 
14.3 
46.4 
39.3 

2002 

Source: Field survey, July 2011 
 
 
Sources of information on climate change 
 First source of information on climate change 

Figure 1 shows that 21.6% of the respondent’s sourced information on climate 
change first from television while 13.7% of them sourced from meteorologists. Other 
first sources of information on climate change were experience (5.9), story/ news 
(3.9%), newspapers (3.9%)  schools ( 3.9%). This finding shows that the 
respondents sourced information on climate change first from different sources and 
more importantly outside ADP. Hence it contradicts the study carried out by Sturges 
and Chimseu (1996) who opined that sources of information from outside the 
immediate system are very infrequent for the extension workers. 

 



 

 

 

 
Figure 1: Respondent’s first sources of information on climate change 
 

Sources of information on climate change 

Results in Table 2 show that the respondents’ sourced information on climate 
change mainly from radio (96.1%), fellow extension workers (77.8%), television 
(77.1%),  newspapers (76.6%), friends / relations (56.5%) and forthnightly training 
(56.1%). This finding shows that extension workers sourced information on climate 
change from both formal and informal sources.  This can be appreciated because 
information they sourced informally can be authenticated by formal ones thereby 
giving them confidence on what they know about climate change and what they will 
eventually teach farmers about it. 

 
TABLE 2 

Respondents sources of information on climate change 

Sources*  Frequency  Percentage (%) 

Radio 49 96.1 
Fellow extension workers 40 77.8 
Television 39 77.1 
Newspapers 39 76.6 
Friends/ relations 29 56.5 
Fortnightly training 29 56.1 
Monthly training review meeting 25 48.8 

Workshops/seminars/training 24 48.0 



 

 

 

Ministry of agriculture 22 43.1 
Family members 19 37.8 
Self initiative 16 31.9 
Text messages from different networks 15 29.8 
Town crier/ village/ town meeting 12 23.9 
Tertiary school children 9 16.7 
Telephone calls 8 16.3 
Computer/e-mail 8 16.3 
Primary/secondary school children 7 13.3 

*-multiple responses 
Source: Field survey, July 2011 
 
Activities occurring/undertaken by extension workers with respect to climate 
change 
 
The findings show that only ‘extension workers now give their reports with reference 
to climate or weather of the environment’ (58.8%) was major activity occurring/ 
undertaken by extension workers with respect to climate change (Table 3). This 
activity has been in the system long ago thus showing that extension workers are yet 
to undertake sufficient activities that will equip, help and make them respond to 
climate change. Other minor activities the respondents were engaged with respect to 
climate change were extension workers disseminate information on climate/ climate 
related matters to the farmers (38.8%) and availablility of weather/ climate measuring 
equipments in ADP (13.7%). 
 
 
 
 
 
 

TABLE 3 
Activities occurring/undertaken by extension workers with respect  

to climate change 

Activities*  Frequency  Percentage 
(%) 

Extension workers now give their reports with 
reference to climate or weather of the environment 

30 58.8 

Extension workers disseminate information on 
climate/ climate related matters to the farmers 

20 38.8 

Weather/ climate measuring equipments are now 
available in the ADP 

7 13.7 

Meteorologists/ weather forecasters are now 
recruited in ADP 

7 12.8 

ADP bulletin/ publication contain weather/ climate 
related events 

5 9.8 

Extension workers embarked on formal/ certificate 
training on weather/ climate related courses 

3 5.9 



 

 

 

Weather/ climate measuring equipments are now 
used in the ADP 

2 3.9 

Extension workers organize/ attend training/ 
workshop/ seminar on climate and climate change  

2 3.9 

*-multiple responses          Source: Field survey, July 2011 

 
Areas respondents needed training on climate /climate change issues  
 
Data in Table 4 show that areas respondents needed training on climate /climate 
change issues were prediction/forecasting of weather (92.2%), acquisition/ 
management of weather equipment (90.2%), adaptive strategies to climate change 
(90.2%), measurement of intensity of sunshine (90.2%), mitigation strategies to 
climate change (90.2%), measurement of amount of rainfall (84.3%), measurement 
of speed of wind (84.3%) and formal degree certificate on climate change/climate 
related courses (72.5%). This shows that extension workers need training on climate 
change and climate related issues so that they can respond, adapt to climate change 
and help farmers to do the same. Thus Agbamu (2005) has pointed out that one of 
the problems faced by extension workers in Nigeria is lack of training opportunities 
which may invariably affect training on climate change/ climate related courses. 
 
 
 

TABLE 4 
Areas respondents need training on climate/ climate change issues 

Training needs*  Frequency  Percentage 
(%)   

Prediction/ forecasting of weather 47 92.2 

Acquisition/ management of weather equipment 46 90.2 

Measurement of intensity of sunshine 46 90.2 

Adaptive strategies to climate change 46 90.2 

Mitigation strategies for climate change 46 90.2 

Measurement of amount of rainfall 43 84.3 

Measurement of speed of wind 43 84.3 

Formal degree certificate on climate change/climate 
related courses 

37 72.5 

   

* multiple responses      Source: field survey, July 2011 

 

Constraints limiting extension workers from responding to climate change 



 

 

 

Table 5 show that all the factors in the table were indicated as major constraints 
limiting extension workers from responding   to climate change. The respondents 
indicated inadequate funding of the ADP by the Government (M= 3.4), no training on 
climate during FNT (M= 3.4), lack of instruments for measuring weather/ climate in 
the ADP (M= 3.4), lack of well defined program (M= 3.3), absence of 
meteorologists/weather forecast specialist in the ADP (M= 3.3), poor training on 
climate during FNT (M= 3.2), poor training on climate during MTRM (M= 3.2), lack of 
adequate linkage to research (M= 3.2), no training on climate during MTRM (M= 
3.2), no information from research related to climate (M= 2.9), heavy workload/ 
inadequate number of extension workers in the system (M= 2.8) and poor 
remuneration of extension workers (M= 2.81), as major constraints limiting extension 
workers from responding to climate change.   

 

 

 

 

 

TABLE 5 
Mean distribution of constraints limiting extension workers from  

responding to climate change 

Variable  Mean Standard deviation 

Lack of well defined program 3.3 0.9 

Inadequate funding of the ADP by the 
Government 

3.4 0.8 

Lack of adequate linkage to research 
institutes especially meteorological 
stations 

3.2 0.7 

Poor training on climate during FNT 3.2 0.9 

No training on climate during FNT 3.4 1.0 

Poor training on climate during MTRM 3.2 1.1 

No training on climate during MTRM 3.2 1.2 

Lack of instruments for measuring 
weather/ climate in the ADP 

3.4 0.9 

Absence of meteorologists/weather 
forecast specialist in the ADP 

3.3 1.2 

Heavy workload/ inadequate number of 
extension workers in the system 

2.8 0.9 

Poor remuneration of extension 2.8 0.9 



 

 

 

workers 

No information from research related to 
climate 

3.0 0.9 

Source: field survey, July 2011 

 

Factors constraining extension workers from responding to climate change  

Table 6 shows that manpower development/ training, financial/ linkage and staff 
incentive problems were factors constraining extension workers from responding to 
climate change. Factors that loaded high under manpower development/ training 
problem were: poor training on climate during FNT (0.90), no training on climate 
during FNT (0.93), poor training on climate during MTRM (0.96), no training on 
climate during MTRM (0.93), absence of a meteorologist in the ADP (0.62) and no 
information from research related to the area (climate change) (0.71). Factors that 
loaded high under financial/ linkage problem were: lack of adequate funding of ADP 
by the government (0.90) and lack of adequate linkage to research institutes 
especially meteorological stations (0.89). Factors that loaded high under staff 
incentive problem were: heavy workload/ inadequate number of extension workers in 
the system (0.95) and poor remuneration of extension workers (0.92). 

This finding is in line with the work carried out by Agbamu (2005) who opined that 
agriculture development system in Nigeria generally faces the problems of 
insufficient funds, limited number of trained human resources, lack of training 
opportunities, inappropriate salary scales and promotional prospects. These 
problems invariably affect their responses to climate change. 

 



 

 

 

TABLE 6 
Factor analysis of the constraints limiting extension from     

responding to climate change 

Constraints  
Factor 1: 
Manpower 
development/ 
training 
problem  

Factor 2: 

Institutional/ 
Linkage 
Problem 

Factor 3: 
Staff 
Incentive  
problem 

Lack of well defined program 0.62 0.57 0.23 

Lack of adequate funding of ADP by 
the government 

0.27 0.90 0.02 

Lack of adequate linkage to research  
institutes especially meteorological 
station 

0.25 0.89 -0.03 

Poor training on climate during FNT 0.90 0.25 0.12 

No training on climate during FNT 0.93 0.30 -0.11 

Poor training on climate during MTRM 0.96 0.16 0.01 

No training on climate during MTRM 0.93 0.25 -0.16 

Lack of instruments for measuring 
weather/ climate in the ADP 

0.55 0.53 0.49 

Absence of a meteorologist (weather  
forecast specialist) in the ADP 

0.62 0.32 0.37 

Heavy workload/ inadequate number 
of extension workers in the system 

- 0.01 -0.02 0.95 

Poor remuneration of extension 
workers 

 0.05 0.04 0.92 

No information from research related 
to the area 

0.71 0.22 0.29 

Source: field survey, July 2011 
 

 
 

 

 

Conclusion 

Based on the finding of the study, the following conclusions were made: 

1. All the respondents have heard about climate change and this was shortly after 
they noticed it. 
 



 

 

 

2. Respondent’s sourced information on climate change from both formal and 
informal sources. 

 
3. There was little or no change/activity undertaken by the respondents with 

respect to climate change. 
 
4. Respondents needed training on climate change and climate related issues. 
 
5. Manpower development/training, financial/linkage and staff incentive problems 

were constraints limiting extension workers from responding to climate change. 
 
Recommendations 
Based on the major findings of this work, the following recommendations were made: 
 
1. There is need to include climate change and climate related issues into the 

programme of agricultural extension through ADP since it is a global fact 
threatening agriculture. In this way, extension workers especially extension 
agents will be acquainted with more facts about climate change. They will then 
acquaint their clientele with the knowledge thereby proffering solution to the 
problems of climate change the farmers face.   
 

2. Frequent seminars/ workshops should be organized in and by Ministry of 
agriculture/ADP and extension workers should be given the privilege to attend 
workshops/seminars organized by governmental and non- governmental 
organizations on climate related issues so that they can acquire more skills and 
techniques to face challenges of climate change. 

 
3. Government should provide weather measuring equipments to ministry of 

agriculture and ADP. Meteorologists should be recruited to handle these 
equipments and educate extension workers and farmers on its use and other 
weather related facts. 

 
4. Government should offer scholarship for in-service training of extension workers 

on climate change and climate related issues. This will enlighten the extension 
workers, harness their knowledge on climate and climate change and enable 
them acquire competence in handling, measuring and prediction of weather/ 
climate. This competence especially in prediction of weather will invariably help 
in development of favourable work plan for agriculture, improvement of 
agriculture as well as growth and development of the entire nation. 
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Abstract 

The current institutional structures and academic programmes in most 
universities preclude effective education and capacity building on issues of 
climate change. Besides, the pedagogies and curricula are centrally defined 
by university governance structures which are very hierarchical and rigid, 
and in most cases, discourage the culture of shared thinking and 
collaboration required for addressing complex system-related challenges 
such as climate change. The study aimed at influencing curriculum 
development and knowledge of climate change issues at the University of 
Nigeria, Nsukka (UNN) and its environs. To realize this, a multi stakeholder 
dialogue was conducted to sensitize the stakeholders on the need to 
include issues of climate change in their respective Faculty curricula. Over 
320 participants drawn from the academia, policymakers, private sectors 
and the civil society organizations participated in the process that 
culminated in a one-day workshop at UNN in 2009. An outcome mapping 
approach was used to identify the most important reasons for climate-
proofing the courses in the relevant Faculties of the University through 
curriculum review. Results show that there is need to provide a clearer 
understanding of climate change issues; build capacity at individual and 
institutional levels for climate change adaptation; provide opportunity to 
attract donor funds for teaching, learning, research and community service; 
provide conducive environment for transdisciplinarity and shared thinking on 
climate change issues; and transform the future leaders of tomorrow 
(youths) by promoting the culture of innovation for climate change 
adaptation. Recommendations ranged from revising existing course 
contents to emphasize issues of climate change (short-term approach), 
introduction of entirely new course modules on climate change (medium-
term approach) to introduction of new degree programmes (long term 
approach) in the relevant Faculties of the University. Finally, a communiqué 
calling for urgent inclusion of climate change issues in the curriculum of the 
UNN was adopted by the University Administration. 

Keywords: Influencing, Curriculum development, Knowledge, 
Climate change, University of Nigeria Nsukka 
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Introduction 

The challenge of climate change adaptation is no longer a question of ‘if’, but that of 
‘how’ countries should adapt. According to an assessment by the Intergovernmental 
Authority on Development (IGAD) Climate Prediction and Applications Centre 
(ICPAC), “we must adapt or die” (Ogallo, 2009). With the science of climate change 
now becoming increasingly clear, sustainability is turning more and more into an 
issue for education (Institute of Education [IOE], 2009). University education 
provides leadership in research, training and innovation responsible for sustainable 
development of any nation. According to Bloom et al. (2005), it has long been 
perceived throughout the world, that Higher Education plays a critical role in 
preparing and providing the leadership to meet these challenges and to stimulate 
sustainable development.  

Effective adaptation to complex global challenges such as climate change requires 
well coordinated and collaborative efforts to galvanise ad hoc response activities at 
individual and institutional levels across Africa, to create new curricula, new teaching 
methods, new pedagogies and university governance structures suitable for building 
necessary capacities for climate change adaptation. At the same time, there is need 
for collaborative platforms for clusters of experts working on climate change 
adaptation at dispersed institutions on the continent to share multi-dimensional, 
multi-disciplinary, multi-cultural thinking and evidence-based experiences in order to 
anchor the African voice and fully embed the new curricular and pedagogies on 
climate change adaptation and mitigation on African realities, cultures and 
experiences. In this regard, the Africa Commission consultations noted that 
universities have a particular responsibility for generating and diffusing knowledge 
into the economy and creating opportunities for innovation. However, achieving such 
links require adjustments in the way universities function. One of such adjustments is 
the call for change in the curricula of African universities to accommodate issues of 
climate change so as to clearly understand the phenomenon and at the same time 
build the required capacity to adapt to the change.  

Climate change has a disproportionate impact on the poorest countries, who have 
contributed the least to the problem (IPCC, 2007). Africa, for instance, accounts for 
less than 4 percent of global emissions, yet its 850 million inhabitants are the most 
vulnerable to climate change impacts. Africa is one of the most vulnerable continents 
to climate change and climate variability with the least intellectual, institutional and 
technological capability to address the climate challenge. Even in the midst of huge 
efforts by some development partners and some Non-Governmental Organisations, 
the prevailing political environment, institutional structures, pedagogies, rewards 
systems, research priorities, academic programs and teaching structures in African 
Universities precludes effective education and capacity building for climate change 
adaptation (Urama, 2009). Current pedagogies are centrally defined by University 
governance structures which are very hierarchical and rigid, and in most cases, 
discourage the culture of shared thinking and collaboration required for addressing 
complex system-related challenges such as global environmental change, including 
climate change (Urama, 2009).  
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Again, there has been an enormous loss through emigration of experts to other 
continents. It is estimated that 23,000 qualified academic professionals emigrate 
from Africa each year in search of better working conditions (BASIC, 2006). This 
situation exacerbates the already existing gap in capacity to deal with the current 
climate change challenges. 

To effectively address the challenges posed by the adverse impacts of climate 
change and climate variability on the national development efforts of African 
Governments, there is increasing need for enhanced human, institutional and 
system-wide capacity-building initiatives, alongside the provision of adequate and 
predictable financial and technical assistance to assist countries in effectively 
implementing adaptation and mitigation projects consistent with national sustainable 
development priorities (UNEP, 2008). In this direction, the 12th Congress of the 
Association of African Universities (AAU) held in Abuja, April 2009, concluded that 
there is a need for urgent reforms in the current pedagogy, knowledge diffusion 
structures, mindsets of the actors, reward systems, governance structures and policy 
frameworks for African universities to effectively engage in higher education for 
sustainable development including adaptation to climate change (AAU, 2009).  

It is against this background that numerous efforts have been launched globally and 
in Africa in particular to increase the level of awareness, understanding, teaching, 
research and learning on climate change adaptation and mitigation issues in 
universities which is believed to be the ideal centre of excellence in teaching, 
learning and research. This includes the research on influencing curriculum 
development and knowledge of climate change issues at the university of Nigeria, 
Nsukka and environs funded by the global change SysTems for Analysis, Research 
and Training (START) in collaboration with International Development Research 
Centre (IDRC), African Academy of Sciences (AAS), Department for International 
Development (DFID), and Institute for Resource Assessment (IRA). 

The pertinent questions to ask therefore are why do we need to mainstream climate 
change issues into the curriculum of universities? What are the processes to be 
followed in order to realize the inclusion of climate change issues in the curriculum of 
universities? The above questions formed the main focus of the paper.  

Strategic objectives 

The strategic objective of the research was to influence curriculum development and 
knowledge of climate change issues at the University of Nigeria, Nsukka (UNN) and 
its environs. This was aimed at creating awareness and better understanding of the 
issues of climate change in the area and kick-start the process of curriculum 
development, improved teaching, learning and research in the area of climate 
change adaptation in the University and its environs.  
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Specifically, the research was aimed to: 

1. Identify the need for curriculum development to include issues of climate 
change at the University of Nigeria, Nsukka; 

2. Analyze processes for realizing curriculum review at the University of Nigeria, 
Nsukka; and  

3. Engage stakeholders in the entire process of influencing curriculum 
development and knowledge of climate change issues at the University of 
Nigeria, Nsukka. 

 
Methodology 

The research targeted University of Nigeria, Nsukka and its environs. The University 
of Nigeria, Nsukka is the first indigenous University in Nigeria and was founded in 
1960, the same year that Nigeria gained her independence. The University is made 
up of 16 Faculties and about 106 Departments and has since inception strived to be 
in the forefront of manpower training as well as research and development in the 
country. The research was designed to benefit the academia- University of Nigeria 
authorities, the academic staff and students. However, the research also 
accommodated other universities, private sectors, policymakers, farmers and farmer 
organizations, the press and the civil society organizations within the environs in 
order to further create awareness, understanding and build their capacity to respond 
effectively to issues of climate change. 

In the initial phase of the research, a Rapid Appraisal was conducted to sensitize the 
stakeholders on the current global challenges posed by climate change and the need 
to integrate issues of climate change into the curriculum of the University, make 
policies to effectively address the challenge and implement sustainable measures of 
adaptation and mitigation. This included several meetings and Round Tables with 
the Deputy Vice-Chancellor (DVC) Academics, the Deans of relevant Faculties, the 
Heads of Departments in these Faculties, other lecturers in the relevant 
Departments, Chairperson, Senate Committee on Curriculum at the UNN, and the 
student body from across the various Departments in the University; the Policy 
makers (Agricultural Development Agencies and Ministries of Agriculture and 
Environment); the Private Sectors (farmers and farmers’ groups, agro-allied 
industries); and the civil society (relevant NGOs, media houses and journalists). 

The Rapid Appraisal was followed by a Training Workshop for all the identified 
stakeholders. This took place on 3 December 2009 at the Centre for 
Entrepreneurship Development and Research (CEDR) Auditorium, UNN. The 
Workshop brought together 320 participants from the academia, the private sectors, 
the civil society organizations and the policy makers to brainstorm on the need for 
inclusion of new and or revised courses and programmes into the existing curriculum 
of relevant Faculties at the UNN. The workshop shed more light on climate change 
science including the causes, effects, adaptation and mitigation measures and the 
current politics of climate change.  
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The Workshop took the form of paper presentations from the principal researcher 
and other invited guest lecturers. The invited speakers included; the Chairperson 
Senate Committee on Curriculum, University of Nigeria, Nsukka (representing the 
Vice Chancellor); the Deans of Faculties of Agriculture, Social Sciences, 
Environmental Sciences, Education, and Biological Sciences; and the Executive 
Director of Green Economics, Abuja, Nigeria.  

There was an extended participatory dialogue session at the end of the paper 
presentations where participants made immense contributions and charted the way 
forward on how to realize the inclusion of climate change issues into the University 
curriculum, the types of new and revised courses/programmes that could be 
introduced in relevant faculties and how to improve the teaching, learning and 
research on climate change issues in the University. This session culminated with 
the adoption of a communiqué (Box 1) by the Vice Chancellor, UNN.  

Research results obtained through an outcome mapping approach were presented 
using descriptive and narrative analysis of key events during the project period. This 
mainly came from the series of dialogue with stakeholders within the University and 
its environs.   

 
Results 

One key outcome from the research was the contextualization of the subject matter 
for the targeted stakeholders. This is presented below:  

The Context of Climate Change 

Climate change has been defined by the Intergovernmental Panel on Climate 
Change, IPCC (2001) as statistically significant variations in climate that persist for 
an extended period, typically decades or longer. It includes shifts in the frequency 
and magnitude of sporadic weather events as well as the slow continuous rise in 
global mean surface temperature. According to Ozor (2009), climate change refers 
to any change in climate over time, whether due to natural variability or as a result of 
human activity and is widely recognized as the most serious environmental threat 
facing our planet today. Climate change describes changes in the variability or 
average state of the atmosphere overtime scales ranging from decades to millions of 
years (FAO, 2007). Climate, water resources, biophysical and socio-economic 
systems are interconnected in complex ways, so a change in any one of these 
induces a change in another. Anthropogenic climate change adds even more 
pressure to nations that are already confronting the issue of sustainable resource 
use such as Africa. 

Countries in sub-Saharan Africa are likely to suffer the most devastating impacts of 
climate change because of their geographical location, low incomes, low 
technological and institutional capacity, as well as their greater reliance on climate-
sensitive renewable natural resources sectors such as water and agriculture (Eboh, 
2009).  
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According to Anyadike (2009), Africa is particularly susceptible to climate change 
due to the desertification process, declining run-off from water catchments, declining 
soil fertility, dependency on subsistence agriculture, the prevalence of AIDS and 
vector-borne diseases, inadequate government mechanisms and rapid population 
growth. More than 70% of those living in African, Caribbean, and Pacific (ACP) 
countries work in the agricultural sectors and climate change for these people are 
not a theoretic discussion; it is the difference between life and death (Spore, 2008). 

Research has shown that gases termed Greenhouse Gases (GHGs) are responsible 
for the warming that lead to the changes in climatic conditions. These gases are 
notably carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), Ozone (O3), 
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), sulphur hexafluoride (SF6) 
and water vapor (H2O). They trap the sun’s radiation causing global warming. A 
quick explanation of how weather patterns work will lead to easier understanding of 
the concept of climate change. According to Spore (2008) each day, the sun emits 
rays of light onto the earth’s surface. The earth absorbs part of the heat, reflects 
another share into the atmosphere and sends out a third share in the form of infra-
red rays. These rays are cushioned by the clouds and water vapour, which stabilizes 
the earth’s temperature under normal circumstances. The problem we are facing 
today is that the concentration of GHGs produced by human activity has increased 
significantly. The gases absorb the terrestrial radiations from the earth and re-radiate 
the heat back to earth, thereby leading to a general increase in temperature known 
as global warming (Fig. 1). This is the infamous greenhouse effect, a phenomenon 
first explained in 1824 (Spore, 2008). 

The effects/impacts of climate change are numerous, but have more devastating  
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Fig. 1: Radiation process that lead to climate change 
 
 
 
Source:  (Ozor, 2009) 



 

 

 

consequences on African Agriculture and hence food security. These effects/impacts 
range from drought events to flooding events, sea level rise, drying of rivers and 
streams, decrease in water quality, melting of glaciers, loss of biodiversity, changes 
in rainfall pattern and amounts, increases in temperature, among others. These 
effects have negative impacts on the economy, food security, agricultural production, 
health, and social statuses (conflicts and migration) of many nations especially the 
developing countries. This calls for integrated approaches for adaptation and 
mitigation and one sustainable way to achieve this is through education and capacity 
building. To realize this, the curriculum of educational institutions has to be modified 
to accommodate the current issues of climate change. This was the focus of the 
project as it aims to influence the development of new and or revised curriculum and 
programmes at UNN and create better understanding and knowledge of the issues 
of climate change within the University environs. 

The need for curriculum development to include issues of climate change 

Through a series of interactive participatory dialogue, stakeholders observed that the 
need for curriculum development to include issues of climate change in universities 
is topical. Climate change issues should be infused into the curricula of universities 
as a matter of urgency (Chakeredza, Temu, Yaye, Mukingwa et al., 2009). There is 
need for evidence based scientific data on African experiences to be infused into the 
curricula to serve the African specific problems. The suggested areas of emphasis 
with respect to agriculture are presented in Table 1. 

 The curricula can be handled as a separate subject or infused and integrated into 
the various agricultural and natural resources management subjects. The 
methodology for teaching and learning should be lectures (including guest lectures), 
seminars, group discussions, visits to sites demonstrating the impact of climate 
change and or adaptation and mitigation work in progress, on-farm discussions and 
surveys. E-Learning enhanced with research repositories can also be pursued where 
possible. Disciplines could also be selected with the greatest potential to deliver on 
mainstreaming climate change into the university education. The objective will be to 
ensure that graduating students fully understand and grasp the implications of 
climate change on the whole global economy. The thrust should be towards building 
a cadre of academics and researchers with appropriate knowledge and skills on the 
key issues affecting society and be in a position to advise policy makers, educational 
establishments and practitioners.  

More specifically, stakeholders in the research process identified the following as the 
main reasons for the inclusion of climate change issues in the curricula of 
universities:  

1. Capacity building (human and institutional) for mitigation, adaptation, and 
resilience to climate change: There is increasing need for young people 
especially students and researchers to gain knowledge and understanding 
about climate change. Such knowledge and understanding enable them to 
respond effectively to the global challenges posed by climate change on 
graduation. Educating those currently at school about climate change will help 
to shape and sustain future policy-making.  
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2. More so, the academics who are involved in research, teaching, and community 
service can achieve more in this direction if the curriculum is developed to 
support their activities. In the same vein, institutions can separately or jointly 
engage in research and development that will provide better adaptation options 
for climate change. Institutions should be able to contribute to the development 
of the body of knowledge as regards climate change adaptation and mitigation. 
Students and lecturers should be aware of the various International 
Conventions and Protocols surrounding climate change such as the United 
Nations Framework Convention on Climate Change (UNFCCC), Kyoto protocol, 
Cop 15, Cancun 16, Durban 17, and a range of other informal partnerships and 
dialogues that provide a framework that supports co-operation, and a 
foundation from which to build further collective action. The challenges 
therefore are to develop good curricula, produce relevant learning resources 
and capacitate educators (Chakeredza, Temu, Yaye, Mukingwa et al., 2009). 

3. Opportunity to attract donor funds: Currently, there are millions of dollars 
available to be harnessed globally for climate change research and 
development. Universities can key into this opportunity to attract several funds 
for teaching, learning, and research in climate change issues through evidence-
based actions to support their applications. Such actions can be through 
curriculum development and capacity building initiatives on climate change 
teaching, learning and research. Such funds are available under the UN 
adaptation fund, the Clean Development Mechanisms (CDM), the carbon 
markets, and alternative energy initiatives among others. Several United 
Nations Arms and Multi Nationals are already funding initiatives on climate 
change ranging from awareness creation to building individual, community, and 
institutional capacities, tapping the indigenous knowledge systems for 
adaptation and building national and regional frameworks and collaborations 
among institutions for adaptation to climate change. This is therefore an area of 
future intense funding and universities should tap into the opportunity. 

4. Universities are centres of excellence, transdisciplinarity, shared thinking, 
and intellectual domain: Universities are custodians of knowledge and provide 
platforms for transdisciplinarity, multidisciplinarity and shared thinking that is 
capable of sustaining the socioeconomic and environmental growth and 
development of any nation. Climate change is an issue that requires knowledge 
and capacity across many disciplines in order to provide effective strategies for 
mitigation and adaptation. This scenario can only be harvested in a multi-
talented and multi-cultural environment like the university. Gone are the days 
when research development occurs in tunnels of silos because impacts 
generated from such endeavours are limited. Currently, transdisciplinary 
research has taken over as it engages peoples of different research 
backgrounds in solving common problems thereby providing a better and 
sustainable solution. Transdisciplinarity espouses collaboration amongst 
different knowledge communities and utilizes extra scientific experiences and 
tacit knowledge in its approaches. It therefore provides a useful model for 
addressing current global challenges such as climate change, poverty and 
global financial crisis which are mutually exacerbating (Urama, 2009).   
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5. Building future leaders of tomorrow (Youths): University education offers 
the best opportunity for young people who are future leaders of tomorrow to be 
empowered so as to sustain their livelihoods and that of the future generations. 
The youths are the future policy makers, administrators, leaders, etc, and when 
not properly empowered, can become the future destroyers of the society and 
environment. Such empowerment comes through good education and 
especially university education. Empowering the youths to acquire skills and 
knowledge on climate change issues will not only lead to the development of 
mechanisms for adaptation and mitigation but will also make them become 
environmentally responsible. The requisite skills acquired in university 
education will enable them innovate and devise modern strategies for climate 
change adaptation and mitigation. When placed in decision making institutions, 
the knowledge and skills obtained through university education will enable them 
make policies that reduce the anthropogenic causes of climate change and 
encourage best practices for adaptation.  

The Process 

Stakeholders noted that the process of curriculum change in universities is not 
usually an easy and quick task. This is because of the necessary bureaucracies 
involved at the departmental, faculty, university and at the national university’s 
levels. However, in order to achieve quick results, it was recommended that the 
process takes either of three forms or methods. One method is by adjusting and 
revising already existing course contents within relevant departments and faculties to 
include issues of climate change (short term measure). The other method is to 
entirely develop new courses and modules that address issues of climate change 
(medium term measure). The last measure is to develop programmes that award 
degree certificates on climate change (long term measure). The first method is 
easier and quicker but masks the contents that address the issues of climate change 
while the second method is more rigorous and time consuming but brings out the 
issue of climate change being addressed to the fore. The third measure is most 
sustainable as it will equip graduates with all the necessary skills and knowledge to 
tackle the climate change menace. The third approach also has the capability of 
attracting a lot of student intake from far and near as it aims to address a topical 
issue of global dimension. Staff and students involved in the third approach also 
stand the chance of getting Donor funds in the course of the programme 

Achieving all the three methods listed above will involve stakeholder dialogues. 
Realizing the first method may just involve only the staff in a department or faculty 
and during a departmental meeting or faculty board meeting. In this case, revising 
the content of a particular course to include issues of climate change can be realized 
when the rationale is presented and approval obtained. 

In the second and third methods, a more detailed and systematic approach is 
required. In this case, an initial rapid appraisal should be conducted to sensitize the 
relevant stakeholders in the university on the current global challenges posed by 
climate change and the need to integrate issues of climate change into the 
curriculum of the university, make policies to effectively address the challenge and 
implement sustainable measures of adaptation and mitigation.  
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The relevant stakeholders include university Vice chancellors, Deans of relevant 
Faculties (agriculture, biological sciences, education, engineering, environmental 
sciences, social sciences, health sciences, arts, veterinary sciences, etc), Heads of 
Departments in these Faculties, academic and non academic staff, university 
committee on curriculum, and the student union. After initial deliberations at this 
stage, potential courses and programmes are developed and approved by the 
particular university and then forwarded for approval by the national body in-charge 
of curriculum development at the ministry of education. This body can be a separate 
agency within the ministry of education such as the national universities commission 
as is obtained in some countries like Nigeria.  

It was also recommended that an interactive session/workshop between the 
university (science experts) and other stakeholders including policy makers 
(development agencies, ministries of agriculture, education, environment, science 
and technology, etc); the private Sectors (farmers, pastoralists, farmers’ groups, 
agro-allied industries); and the civil society (relevant NGOs, media houses and 
journalists) be convened during the stakeholder dialogue at the university level so as 
to obtain contributions, experiences, and views from other members of the quadruple 
helix in a bottom-up approach. In this way, universities will be advancing a graduate 
research based knowledge that is relevant to the needs of the industries and to the 
development of agriculture and entrepreneurship. This is because the voices from 
the demand-side would have been accommodated.  

Sample Curriculum 

Through series of dialogue that characterized the research process, samples of 
curricula were developed by the stakeholders in the various areas of endeavours 
(disciplines) that participated in the research project. These included the Faculties of 
Agriculture, Social Sciences, Environmental Sciences, Education, and Biological 
Sciences. A case example is provided in Table 1 for the agricultural sciences. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

95 



 

 

 

TABLE 1 
Sample curriculum reforms on climate change for the agricultural  

sciences 
  
S/N Course/Module  Areas to be covered    
  
  
1. Introduction to climate The content and context of climate change;  
  change   implication of climate change to people’s   
livelihoods  
      and  the world economy; the science of climate  
      change; historical and present day climates and  
      predicted future outcomes given a range of  
      emissions scenarios; different interactions 
between  
      climate change, environment, food security, policy  
      and sustainable agricultural production; etc.  

2. Global warming  The causes of global warming and the projections  
      under different scenarios; green house gases  
      responsible for global warming; etc. 

3. Agrobiodiversity  The need to maintain agrobiodiversity under 
climate  
      change threat; impact of land use change on  
      agrobiodiversity at ecosystems, species and 
within- 
      species levels; Adaptation to climate change:  
      agrobiodiversity options; Approaches for putting  
      adaptation strategies into practice in research,  
      extension and policy implementation; etc. 

4. Pastoralism   Sustainable pastoral production systems;  
  Biodiversity    conservation; Pastoral livelihood systems; Land 
use  
      management; Ecosystem services; Animal 
nutrition  
      and breeding; Dynamism in community co- 
      habitation; veterinary and extension services;  
      Traditional knowledge systems; etc. 

5. Biofuels   The need for reduced carbon emissions; 
Alternative  
      fuel production with special focus on biofuels; 
Socio- 
      economic implications of alternative energy 
sources  
      including food crisis scenarios; etc. 
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6. Adaptation Strategies  Indigenous and modern Innovations for 
adaptation to  
      climate change by different groups of people;  
      economics of climate change adaptation; skills and  
      tools for analysis and management of 
environmental  
      problems; etc.  

7. Mitigation Strategies  Current thinking on climate change 
mitigation  
      strategies; Reduction of carbon emissions; Geo- 
      engineering concepts and practices; the REDD+  
      initiative; etc.  

8. Global policy issues on Global policy framework; UNFCCC; Kyoto 
protocol;  
  climate change  CDM; National Adaptation Plan of Action (NAPA):  
      the politics and policies of climate change; etc. 

9. Climate Change Extension Methodologies for disseminating and 
communicating  
      climate change science to rural farmers and  
      pastoralists and their feedback mechanisms;  
      documentation of science, technology and  
      innovations on climate change; mapping of climate  
      change scenarios- causes, impacts, mitigation and  
      adaptation; etc. 

10. Impacts of climate  Identify the major impacts of climate change on  
  change on crops   crops and plants; process of developing drought 
and  
      flood tolerant crops through genetics, breeding and  
      engineering; etc. 

11. Impacts of climate  Major impacts of climate change on livestock,  
  change on livestock  contributions of livestock to climate change; 
genetics  
      and breeding for resilience in animals; etc. 

12. Impacts of climate  Impacts on soil infertility and the relationship with  
  change on soils  agricultural productivity; soil surveying for 
mitigation  
      and adaptation; etc. 

13. Climate change and   Impacts of climate change on value chain; 
changes  
  food technology  in tastes of crops and livestock due to climate  
      change; post harvest losses; etc.  

 
With contributions form Chakeredza et al (2009) and Ozor (2010) 



 

 

 

 

Box 1: Communiqué of the Workshop on Influencing Curriculum Development and 
Knowledge of Climate Change at the University of Nigeria, Nsukka and Environs 

Background: 
1. The workshop “UNN TALKS CLIMATE CHANGE” was held on 3 December 2009 at the 

CEDR under the auspices of the global change SysTems for Analysis, Research and 
Training (START) and supported by the Development Partnerships in Higher Education 
(DelPHE), the African Institute for Applied Economics (AIAE) and the University of 
Nigeria, Nsukka (UNN). The workshop was attended by the academia- students, 
lecturers, University authority; private sectors; policy makers; and the civil society 
organizations. 

Appreciation: 
2. The African Climate Change Teaching Fellow, Dr Nicholas Ozor on behalf of the 

START appreciates the numerous other institutions and stakeholders that supported 
the initiative. 

3. We especially thank the Chief Host Prof B.  Okolo, Vice chancellor UNN and the Deans 
of Faculties represented, for their supportiveness to the project. 

Concerns: 
4. We are concerned on influencing curriculum development and knowledge of climate 

change at the UNN as a way to build the capacity of staff and students to effectively 
and strategically respond to the global environmental challenge. 

5. We understand that there is an urgent need for multi-disciplinarity, trans-disciplinarity, 
and multi-cultural thinking in the teaching, learning and research on climate change 
issues at the UNN. 

6. We recognize that the UNN can provide requisite leadership on influencing the 
curriculum change across over 190 universities in Nigeria to include issues of climate 
change in their programmes. 

Way Forward/ Actionable points: 
7. There should be an immediate audit of staff engaged in climate change research at the 

UNN and staff with the capacity for teaching the various areas of climate change 
8.  The UNN should organize workshops to further sensitize the academia on issues of 

climate change and proactively involve them in the development of new and or revised 
curriculum that address issues of climate change. 

9. A Centre for Climate Change Research and Development should be set up by the 
University authority to address all issues relating to climate change in the University. 
This will include curriculum development in relevant Faculties such as Agriculture, Arts, 
Social Sciences, Education, Biological Sciences, Environmental Sciences, Health and 
Medical Sciences, Engineering, Veterinary Sciences, and Physical Sciences; 
transdisciplinary teaching and learning; and in outsourcing for funding opportunities for 
climate change research and development from the national, regional and international 
governmental and non-governmental organizations.  

10. The UNN should promote scholarships in climate change teaching and research by 
supporting postgraduate scholarships for MSc and PhD programmes, supporting 
postdoctoral programmes, and supporting academic staff for short trainings on issues 
of climate change in centres of excellence on climate change across the globe. 

11. The UNN should commission new research initiatives on climate change among 
academic staff and postgraduate students through the Universities Senate Grants. 

12. The UNN should reach out for partnerships and collaborations with other institutions 
and organizations involved in climate change research and development so as to build 
effective networks that will enhance their capacity to address issues of climate change 
teaching, learning, research and curriculum development. 

13. All actions identified must start now. 



 

 

 

Conclusion and Recommendations 

The research sought ways to influence curriculum development and knowledge of 
climate change issues at the University of Nigeria, Nsukka and its environs. 
Curriculum development in universities is one of the most sustainable and emerging 
strategies to develop capacity for mitigation and adaptation to climate change 
impacts on livelihoods and ecosystems. After a series of meetings, stakeholder 
dialogue, and sensitization processes, a workshop was organized to address part of 
the strategic objective of the project. Participants ranged from the academia – 
students, lecturers, University authority to policy makers, the private sectors and the 
civil society organizations. The ACCFP Teaching Fellow and other guest lecturers 
from relevant Faculties at the University of Nigeria presented papers that reflect the 
need to include issues of climate change in their respective Faculties.  

In all, the participants made up of about 320 people accepted the need for the 
inclusion of new and or revised courses and programmes into the curricula of the 
University of Nigeria, Nsukka. An adopted communiqué (Box 1) by the Vice 
Chancellor of the University, Prof. Bato Okolo represented by the Chairperson 
Senate Committee on Curriculum and Dean Faculty of Education, Prof. Grace 
Offorma attests to the resolutions passed by the participants.   
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Abstract 

The study examined the adaptation strategies to climate change in 
Oke Ogun Area of South Western Nigeria. A multi-stage sampling 
technique was used to select two of the ten local government areas 
in the area, two wards in each LGA,6 communities in each ward, from 
which a total of 160 out of 800 food crop farmers were randomly 
sampled. Data were subjected to statistical analysis using frequency 
counts and percentages. Pearson product moment correlation 
(PPMC) and chi-square were used to determine the relationship 
between variables. Majority of the respondents were males (77.5%), 
having low level of education (68.7%). Also, majority were aged 41 to 
60 years, with farming experience ranging from 11 to 50 years 
(59.3%). Majority (90% and 58.8%) of respondents had access to 
credit facilities and extension contacts respectively. Majority (60%) of 
the respondents had an unfavourable perception of climate change 
effects. Ninety nine percent of the respondents practised multiple 
cropping under dry land and crop rotation, while 10.6% adopted 
agricultural insurance as parts of their adaptation strategies to climate 
change. Crop rotation (mean = 2.77). Invasion of cattle and 
herdsmen (mean = 2.50) inadequate supply of agricultural inputs 
(mean = 2.41) and lack of access to credit facilities (mean = 2.33) 
were the important constraints to farmers adaptation strategies. 
Inputs supply to the local farmers should also come with government 
subsidy. This will go a long way in alleviating the sufferings of the 
farmers, as regards inadequate supply and delivery of agricultural 
inputs. 

Key words: Adaptation, Strategies, Climate, Change, Food, Crop, 
Farmers, south-western 
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Introduction 

Different authors have come up with different definitions of adaptation to climate 
change. Burton, Smith, and Lenhart (1998) define it as all those responses to climate 
change that may be used to reduce vulnerability. According to Burton (1992) 
Adaptation to climate is the process through which people reduce the adverse 
effects of climate on their health and well-being and take advantage of the 
opportunities that their climatic environment provides. Downing et al. (1997) assert 
that adaptation is synonymous with “downstream coping” Füssel and Klein ( 2002) 
defined it as  all changes in a system, compared to a reference case, that reduce the 
adverse effects of climate change. IPCC (2001) defines adaptation to climate change 
as adjustment in ecological, social, or economic systems in response to actual or 
expected climatic stimuli and their effects or impacts. This term refers to changes in 
processes, practices, or structures to moderate or offset potential damages or to 
take advantage of opportunities associated with changes in climate. It involves 
adjustments to reduce the vulnerability of communities, regions, or activities to 
climatic change and variability. It involves adjustments to enhance the viability of 
social and economic activities and to reduce their vulnerability to climate, including 
its current variability and extreme events as well as longer term climate change 
(Smith, 2000).      

Oke-ogun, renowned for intensive food crop production activities, is experiencing a 
direct impact of climate change on agriculture, ranging from pronounced seasonality 
of rainfall, to severe and recurrent droughts, which disrupt the usual pattern of 
seasonal water availability (Mortimore and Adams, 2001). This has therefore put the 
activities of food crop farmers in Oke-Ogun area of Oyo State, Nigeria in a 
precarious situation. Consequently, there have been repeated crop failures and 
declining yields which have led to malnutrition and impoverishment of local 
inhabitants due to the extended effects of climate change on their livelihood 
(Mortimore and Adams, 2001). 

Much has been done in the area of climate change, especially on the perception of 
the farmers and indigenous people. In separate studies by Ishaya and Abaje (2008) 
and Apata, Samuel and Adeola (2003), it was revealed that many of the rural people 
are well informed about climate change and therefore have positive perception 
towards the realities. However, not much has been done on adaptation to climate 
change at the farm level of the food crop farmers in Oke-Ogun area of Oyo state, 
with a view to understanding the rationales behind the continuous decrease in food 
crop production, in spite of their strategies to reduce climate change effects. 
Therefore, there is the need to understand the position of the food crop farmers in 
this area with respect to their adaptation strategies to climate change. The study 
therefore looked into the following objectives: These were to: 

(i) determine the socio-economic characteristics of the food crop farmers in 
the study area; 

(ii) examine the constraints farmers face while adapting to climate change; 

(iii) assess their perception of climate change effects on food crop production; 
and 

(iv) determine their adaptation strategies to climate change. 



 

 

 

 
Methodology 

The study was carried out in Oke-Ogun area of Oyo State. The area is located within 
the Guinea savannah zone. It shares borders with Kwara, Niger, Ogun and Osun 
states, as well as Niger Republic (a neighbouring country). The area is recognized 
as the ‘food basket’ of the Southwestern Nigeria, having an annual rainfall ranging 
between 700-1100mm. The landmass of Oke-Ogun is about 13,537 Sq. Km. This is 
about 60% of the total land mass of the present Oyo State, Nigeria. The population 
of the study comprised of all the food crop farmers in Oke-Ogun area of Oyo State. A 
multi-stage sampling technique was used to select two (Saki-West and Kajola) of the 
ten LGAs, two wards in each LGA, 6 communities in each ward. The list of the food 
crop farmers was then generated from where 20% of a total of 800 food crop farmers 
were selected through a simple random sampling technique as the unit of analysis. 
This gave a total of 160 respondents for the study. The Data for the study comprised 
of primary data and it was collected using interview schedule, which was 
administered to food crop farmers.The interview schedule used was made up of 
different questions for collecting information as follows: Socio-economic information, 
food crop farmers perception of climate change effects, constraints faced by the 
farmers in adapting to climate change effects and their adaptation strategies to 
climate change effects. The following variables were measured: 

Constraints to adapting to climate change: This was measured as the farmers 
listed such constraints, and level of severity was scored as very severe (3), severe 
(2), not severe (1) and not a constraint (0). The maximum score was 24 (8 items), 
while the minimum was 0. A weighted mean was generated for each item to 
determine the level of importance of each of the constraints.  

Perceived effects of climate change on food crop production: A list of 28 
negative and positive perception statements were generated and the level of 
agreement of the respondents to each was indicated as Strongly agreed (SA), 
Agreed (A), Undecided (U), Disagreed (D) and Strongly Disagreed (SD), assigning 
scores of 5, 4, 3, 2 and 1 for positive statements and reversed for negative 
statements. The maximum score obtainable was 140 (28 items), while the minimum 
was 28. Each of the items has a mean of rating. The overall mean score was 
obtained and use to categorize farmers into having unfavourable (≥ mean) and 
favourable (< mean) perceptions.  

Adaptation strategies to climate change: Farmers listed their adaptation 
strategies to climate change and frequency of use was indicated as always, 
occasionally, rarely and never, with scores of 3, 2, 1, and 0 assigned to each 
respectively.The Data were subjected to statistical analysis using frequency counts 
and percentages.  

Results and discussion 

A. Personal characteristics of respondents  

Table 1 shows that a large number (45%) of the respondents fell within the age 
range of 41-60 years. Twenty eight percent (28%) and24.1% of them were 61-80 
and 21-40 years old respectively. This implies that majority of the respondents are 
active economically. Majority (73.1%) of the famers were married while 7.5% were 
divorced. The educational level of the majority of respondents was low, with 68.7% 
of the respondents having either non-formal education or primary education. Only 



 

 

 

18.8% of them attained tertiary educational level. The study shows that more men 
(77.5%) than women (22.5%) engaged in food crop farming. The most experienced 
farmers (71-80 years) were 1.3% of the entire population. Most (59.3%) of the 
population have between 11-50 years of experience. Ninety percent of the 
respondents had access to credit facilities. Most (38.1%) of the respondents 
obtained credit facilities from cooperative societies. Respondents also obtained 
loans from friends (13.1%) and informal savings (11.3%).  

About 6% of the respondents had access to extension contacts as against94% with 
no extension contact. As a result of this, many of the farmers may be poor in their 
adaptation strategies. 



 

 

 

TABLE 1 
Distribution of respondents according to their socio-economic  

characteristics 

Variables Frequency Percentage Mean 

Age 
≤20  
21-40 
41-60 
61-80 
81-100 

 
2 
39 
72 
45 
2 

 
1.3 
24.4 
45.0 
28.1 
1.3 

 
52.03 

Level of Education 
No formal education 
Primary education 
Secondary education 
Tertiary education 

 
61 
49 
20 
30 

 
38.1 
30.6 
12.5 
18.8 

 

Sex 
Male 
Female 

 
124 
36 

 
77.5 
22.5 

 

Farming experience 
≤ 10 
11-20 
21-30 
31-40 
41-50 
51-60 
61-70 
71-80 

 
22 
26 
40 
29 
19 
14 
8 
2 

 
13.8 
16.3 
25.0 
18.1 
11.9 
8.8 
5.0 
1.3 

 
32.14 

Access to and sources of credit  
facilities 
Access 
No access to credit facilities 

 
144 
16 

 
90 
10.0 

 

Access to extension contacts 
Extension contacts 
No contacts 

 
10 
150 

 
6.0 
94 

 

Source: Field Survey, 2011 
B. Food crop farmers’ perception of climate change effects on crop  
  production 

Majority (66.3%) as shown in Table 2  of the crop farmers strongly agreed that rising 
annual temperature reduces the production of common food crops, while exactly half 
(50.0%) of them strongly agreed that crop farming is becoming more tedious due to 
the changing climate. This implies that respondents have unfavourable perception to 
climate change in the study area. This suggests that they would also have positive 
attitude to adapting to climate change with a view to increasing their level of food 
crop production. This further attests to the unfavourable perceptions that farmers 
have of the various effects of climate change on food production in the area. These 
agree with findings of Molua (2008) who reported that performance of the agriculture 
sector depends largely on the return of good rains. 
Meanwhile, majority (60%) of the respondents had unfavourable perception of the 
effects of climate change, while 40% of them had favourable perception of climate 



 

 

 

change effects. This result corroborates those of Ishaya and Abaje (2008), and 
Apata, Samuel and Adeola (2003). 

TABLE 2 
Distribution (%) of respondents according to their perceptions  

of climate change effects (n = 160) 
Statements SA A U D SD Mean 

Continuous rise in annual temperature reduces 
production of common food crops 

66.3 18.1 5.0 8.8 1.9 4.38 

Yearly rains are not supporting food crop 
production as before 

35.0 44.4 10.0 5.6 5.0 3.99 

Infestation of crops by pest is common due to 
climate change 

33.8 31.3 18.1 12.5 4.4 3.78 

Climate change reduces working hours of food 
crop farmers 

35.6 43.8 13.1 6.9 0.6 4.07 

There is a rapid loss of soil nutrients to erosion 
due to climate change 

28.1 29.4 23.8 11.3 7.5 3.59 

Labour availability is being reduced due to 
climate change  

26.9 35.6 15.0 19.4 3.1 3.64 

There is poor germination rate of food crops due 
to climate change 

40.6 34.4 10.0 8.8 6.3 3.94 

Poor harvest of food crops cannot not be due to 
climate change 

26.9 29.4 13.8 15.6 14.4 3.39 

Climate change will make food available the 
more 

22.5 30.0 15.0 16.9 15.6 3.27 

Farming operation is becoming more tedious 
because climate is changing 

50.0 18.1 13.1 13.8 5.0 3.94 

Climate change does not lead to prevalence of 
crop disease 

19.9 34.4 23.8 15.6 14.4 3.17 

High cost of food cannot be traced to climate 
change 

19.4 30.0 14.4 18.1 18.1 3.14 

No food Farmers are quitting farming due to 
climate change 

16.9 25.0 19.4 20.0 18.8 3.01 

Occurrence of flood in the recent days is not 
traceable to climate change 

13.1 26.9 31.3 16.9 11.9 3.12 

Climate change does not force food crop farmers 
into planting different crops 

14.4 38.8 10.0 18.8 18.1 3.12 

Climate change does not lead to high production 
cost of food crops 

19.4 37.5 16.3 17.5 9.4 3.40 

Farmers are  losing interest in farming due to 
climate change 

29.4 29.4 10.6 17.5 13.1 3.44 

Incidences of drought during the rainy season 
cannot be due to climate change 

21.9 39.4 16.4 11.9 10.6 3.50 

Climate change will lead to larger farm size of 
farmers 

26.9 43.9 13.1 14.4 18.8 3.29 

Climate change cannot lead to malnutrition 23.8 31.3 16.9 16.9 11.3 3.39 

Climate change has nothing to do with food crop 
production 

32.5 35.0 13.1 8.8 10.6 3.70 

Degradation of land is more pronounced due to 
climate change 

13.1 20.6 36.3 17.5 12.5 3.04 

Climate change will continue to affect storage of 
food crops 

28.1 26.3 25.6 15.0 5.0 3.58 

Access to usable water for farming activities is 
gradually decreasing and this is due to the ever 
rising annual temperature 

33.8 34.4 13.1 14.4 4.4 3.79 

Climate change has led to an increased demand 
for irrigated farming 

30.0 30.6 14.4 15.0 10.0 3.56 

Climate change is not a problem because it is 
long way off the future. No cause for alarm. 

26.9 22.5 11.9 16.9 21.9 3.16 

With this trend in rainfall pattern, we may be 23.8  13.8 25.0 18.8 18.8 3.05 



 

 

 

forced to permanently change the type of crops 
being grown, as time goes on. 

    

Increasing annual rainfall increases the quality of 
crops produced. 

18.1 18.8 21.3 11.9 30.0 2.83 

Source:  Field survey, 2011 
 
 

TABLE 3 
Distribution of respondents according to their level of perception 

Category of 
perception 

Frequency Percentage Range of scores Mean 

Favourable 64 40.0 34-94 94.89 

Unfavourable 96 60.0 95-125  

Source: Field Survey, 2011 
 

C. Food crop farmers’ adaptation strategies to climate change effects 

A list of adaptation strategies by the respondents is presented in table 4.  The mostly 
practised adaptation strategies include mulching (81.3%), crop rotation (78%), 
planting of different crops (78.1%), and planting of different crop varieties (75%), as 
majority of the respondents always practised them. More than half of the population 
claimed to practise cereal/legume intercropping (56.3%), ridges across the slope 
(61.9%), and shifting cultivation (53.1%). However, majority of the respondents, on 
the other hand, claimed not to practise use of agricultural insurance (89.4%) and 
mounding (90.0%). This result implies that farmers were only able to put up 
adaptation strategies that are accessible and affordable.  

The mean distribution of the various adaptation strategies by the farmers indicated 
that the most commonly adopted adaptation measure to climate change are: practice 
of crop rotation (2.77), mulching (2.76) planting different crops (2.71), changing 
planting dates (2.69) and planting different crop varieties (2.69). The least adopted 
adaptation measures include: use of agricultural insurance (0.13), mounding (0.25) 
and zero tillage (0.93). These results are in line with Molua (2008) Rudolf and 
Hermann (2009) and Apata et al (2009) who reported that main strategies for 
reducing climate risk is to diversify production and livelihood systems such as soil 
and water management measures, and plant protection measures that varied to 
maintain adequate crop yields. 

TABLE 4Distribution (%) of respondents according to their adaptation  
strategies (n=160) 

Adaptation Strategies Always Occasionally Rarely Never Mean 

Cereal/legume intercropping 56.3 25.6 13.8 4.4 2.34 
Ridges across the slope 61.9 23.8 11.9 2.5 2.45 
Planting different crop varieties 75.0 19.4 5.0 0.6 2.69 
Use of organic fertilizers 33.8 25.6 21.9 18.8 1.74 
Fadama/irrigation 31.9 18.8 20.6 28.8 1.54 
Mixed farming 72.5 13.1 10.6 3.8 2.54 
Changing planting dates 74.4 21.3 3.1 1.3 2.69 
Soil protection through  
Planting trees 

30.0 23.8 20.0 26.3 1.58 

Planting different crops 78.1 15.6 5.0 1.3 2.71 
Zero tillage 10.0 13.8 35.0 41.3 0.93 



 

 

 

Mulching 81.3 14.4 3.8 0.6 2.76 
Use agricultural insurance 0.6 1.3 8.8 89.4 0.13 
Crop rotation 78.1 20.6 1.3 ----- 2.77 
Multiple crops under dry land to 
conserve moisture 

38.1 45.0 15.6 1.3 2.20 

Shifting cultivation 53.1 26.3 18.1 2.5 2.30 
Mounding 5.0 5.0 ------ 90.0 0.25 

Source: Field Survey, 2011 
D. Constraints faced in a adapting to climate change Shortage of water 

One of the constraints to adaptation strategies in the area is the prolonged shortage 
of water. The result shows that the shortage of water is a serious constraint, as 
41.3% of the farmers described the constraint as very severe; and a minority (9.4%) 
of the population considered shortage of water as no constraint. The implication is 
that farmers are facing challenges due to the ever increasing average annual 
temperature, and any attempts to provide an artificial means of supplying water will 
be embraced by them. 
Lack of credit facilities 

Lack of credit facilities is also seen as a serious constraint by them. This is indicated 
in table 2. Majority (51.3%) of the farmers considered lack of credit facilities as very 
severe in their quest to adapting to the effects of climate change on food crop 
production. This is in agreement with Hassan and Nhemachena (2008) that 
availability of credit facilities to farmers will make it easy for farmers to adapt to 
climate change. The implication of this is that farmers are facing difficulties 
accessing credit facilities in the study area, and this may make it difficult for them to 
adapt to climate change with relative ease. 

High cost of inputs  

This has a direct link with lack of credit facilities. A large proportion (52.2%) of the 
farmers view high cost of inputs as a very severe constraint, while a minority (2.5%) 
opined that it is not a constraint at all.  

Lack of knowledge of adaptation strategies 

Lack of knowledge of adaptation strategies is another constraints mentioned by the 
respondents. About 43.8% of the respondents considered lack of knowledge on 
adaptation strategies as severe, while a small proportion (6.9%) of the respondents’ 
population viewed it as not a constraint. Lack of adaptive knowledge is a limiting 
factor to adaptation strategies to climate change by food crop farmers. This is in 
agreement with kandlinkar and Risbey (2000) that agricultural information helps 
farmers make comparative decisions among alternative crop management practices. 
Hence, they choose the ones that enable them to cope better with changes on 
climate 

Lack of information on weather incidences 

About half (48.8%) of the respondents opined lack of information on weather 
incidence as a severe constraint, while minority of the population considered it as not 
a constraint. This implies that there is inadequacy of information on the on climate as 
required for effective adaptation measures in the study area.  

Lack of improved seeds 



 

 

 

Even though, not many of the respondents, 34.4% (very severe), and 25.0 % 
(severe), viewed lack of improved seeds as a serious constraints, efforts should be 
made to provide (through a well intensified extension programme) improved varieties 
of crops, which are not only disease and drought resistant, but are weed resistant. 
This will help farmers adapt to the effects of climate change caused by pests, 
diseases, prolonged drought and multiplication of stubborn weeds, all of which 
characterize climate change. 

Lack of access to organic fertilizers 

Lack of access to organic fertilizer was considered a very severe constraint by most 
(44.4%) of the respondents, while minority (20%) of them opined that it was not a 
serious constraint. Since organic fertilizer help improve yields, it therefore implies 
that farmers are at the mercy of level of soil fertility.  

 

 

 

 

Invasion of the herdsmen and their cattle 

A large proportion (70%) of the respondents considered invasion of the herdsmen 
and their cattle a very severe constraint, while a small proportion (5.0%) considered 
it as no constraint. The mean of rating places this constraint as most important (2.50) 
to farmers’ adaptation strategies. This implies that no matter how effective any 
strategy to adapt to climate change might prove to be, as long as there are no 
modalities to curb the excesses of the pastoralists in the study area, there cannot be 
any success. This is in agreement with Ofuoku and Isife (2009) that farmers output 
will continue to decline unless there is a measure on ground to stop the pastoralists 
from depending on farmers crops for feeding their livestock. 

TABLE 5 
Distribution of respondents based on constraints faced in  

adapting to climate change 
Constraints Very 

severe 
Severe Not 

Severe 
Not a 
constraint 

Mean Rank 

Shortage of water 41.3 28.8 20.6 9.4 2.02 4
rd

 

Lack of credit facilities 51.3 34.4 10.0 4.4 2.33 3
nd

 

High cost of inputs 52.2 38.8 10.0 2.5 2.41 2
st
 

Lack of knowledge of adaptation 
strategies 

23.8 43.8 25.6 6.9 1.84 7
th
 

Lack of information on weather 
incidences 

30.0 48.8 16.9 4.4 2.05 6
th
 

Lack of improved seeds 34.4 25.0 23.8 16.9 1.77 8
th
 

Lack of access to organic fertilizers 44.4 25.0 11.9 20.0 1.93 5
th
 

Invasion of the herdsmen and their 
cattle 

70.0 23.8 10.0 5.0 2.50 1
st
 



 

 

 

Source: Field Survey, 2011 
 
Conclusion and recommendations  
The study established that food crop farmers in Oke-Ogun area of South Western 
Nigeria are experiencing various devastating effects of climate change on food crop 
production, directly and indirectly. This is indicated as they unfavourably perceived 
the effects on their productivity. Furthermore, they were able to put up various 
adaptation measures that enable them cope with the various adverse effects of the 
climate on food crop production. However, such adaptation strategies employed by 
farmers to reduce climate change effects were those within their economic reach, 
while those requiring some levels of financial commitments were scarcely employed, 
and this may not be unconnected with the constraints to adapting to climate change, 
which mainly bothers on financing and access to inputs. The study also established 
the importance of invasion of the herdsmen and their cattle, being the most important 
constraints in the quest of farmers to adapting to climate change.  
Efforts should therefore continue to improve the awareness and understanding of 
rural communities and farmers about the impact of climate change on food crop 
production. Small scale irrigation projects are of more sustainable nature that show a 
promising effect on climate change, income and risk reduction; therefore, deliberate 
government policies that encourage off-season irrigated farming should be 
formulated and implemented towards reducing the suffering of the rural farmers due 
to climate change. Input supply to the local farmers should also come with 
government subsidy. This will go a long way in alleviating the sufferings of the 
farmers, as regards inadequate supply and delivery of agricultural inputs. 
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Abstract 

The study ascertained the innovative adaptive measures used by farmers in 
northern Nigeria to cushion the harmful effects of climate change. 
Quantitative and qualitative approaches (Rapid Rural Appraisal, focus group 
discussions, and semi – structured interview schedule) were used to elicit 
information from a total of 500 farmers, which were selected using 
multistage random sampling technique. Findings revealed that 84% and 
79% of the farmers were aware and knowledgeable of climate change 
issues, respectively, while 81% of them noted that they had at various times 
experienced climate change incidences. Farmers reported that factors which 
informed their perception of climate change incidence were: unusual early 
rains followed by weeks of dryness (M= 2.84), erratic rainfall pattern (M= 
2.66), drought (M=2.68), reduction in farm yields (M=2.68) and high rate of 
disease incidence (M= 2.67). Adaptive measures used by the farmers in 
northern Nigeria included: changes in planting dates (88.4%) and harvesting 
dates (85.4%), multiple cropping (81.8%), intensive manure application 
(69.2%), shift to different sites (56.8%) and use of wetland/river valley 
(fadama) for farming (52.6%). The study concludes that there is need for 
government to make concrete efforts to enact appropriate policies on 
climate change adaptation and assist local farmers in the short and long 
term to improve their resilience to climate change impact. 

Keywords: Climate Change, Innovative Adaptive Measures, Northern 
Nigeria, Climate Change Knowledge and Incidences. 
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Introduction  

Climate change is the greatest challenge facing man’s existence on earth in this 
century. It is a process of global warming, in part attributable to the ‘greenhouse 
gases’ generated by human activity. The impacts of climate change are being felt by 
both developed and developing countries. Climate change impacts are felt on 
agricultural production, health, biodiversities, social and economic conditions on the 
populace and on the environment in general. Climate change is predicted to worsen 
the incidence of drought and desertification and millions of people will be turned into 
refugees because of the disaster.  

The 2005 Food and Agriculture Organization (FAO) Global Forest Resources 
Assessment showed that forest and woodland in sub Saharan Africa presently cover 
about 530 million ha, compared to 710 million ha in 1975. This ongoing degradation 
of natural resources is reducing the resilience of the agro-ecosystems to drought, 
further undermining the region’s future capacity to cope with climate change 
(Anuforom, 2009).  According to World Health Organization (2004) skin eruptions, 
heat fatigue, heat cramps, heat exhaustion and heat stroke are classical heat related 
illnesses which are resultant from climate variations. De Chavez and Tauli-Corpus 
(2008) assert that climate change results to socio-economic impacts in loss of 
revenue, economic opportunities and the practice of traditional culture which are 
expected to increase the social and cultural pressures on indigenous people. The out 
migration of indigenous youths to seek for economic opportunities elsewhere 
because of climate change has limited further their opportunities in their own 
communities; this could lead to erosions of indigenous economies and culture. 

No part of Nigeria is safe from climate change.  For instance, more than two thirds of 
the country is prone to desertification. States, such as Borno, Sokoto, Jigawa, 
Zamfara, Kebbi, Yobe, Kaduna, Kano Bauchi, Adamawa, Bauchi, Niger and others 
are at risk. In the Sahel zone of northern Nigeria, the most pronounced climate 
change-related forms of land degradation are wind erosion and related sand dune 
formation, drought and desertification. In south-eastern Nigeria, sheet erosion which 
is the complete removal of arable land is a major threat to agriculture in the region. 
Apart from the effects on cropping pattern, climate change brings with it proliferation 
of pests and diseases. These can hinder storage when the need arises because of 
temperature increases. Diseases tend to spread to area where they were previously 
unable to thrive. A good example is the spread of tse tse fly to the drier regions of 
northern Nigeria from the southern part. The change also affects the agro-pastoral 
system as animals have to trek very long distances in search of green grass (De 
Chavez and Tauli-Corpus, 2008). The movements of animals also contribute to 
spread of disease causing organisms and leads to conflict on available resources. 
The impacts of climate change are not limited to cropping and agro-pastoralism, they 
are being felt on fisheries and aquaculture. 

The concern with climate change is heightened given the linkage of the agricultural 
sector to poverty. In particular, it is anticipated that adverse impacts on the 
agricultural sector will exacerbate the incidence of rural poverty. Impacts on poverty 
are likely to be especially severe in Nigeria where the agricultural sector is an 



 

 

 

important source of livelihood for a majority of the rural population. Over 80% of 
Nigeria’s population cites agriculture and fishing as their primary occupation and with 
the Nigerian agriculture being rain fed, food production system will be adversely 
affected by the variability in timing and amount of rainfall, frequent outbreaks of crop 
pests and diseases and heat stress. Food shortages will increase and many farmers 
could lose their sources of livelihood due to climate change.   

Although Nigeria has made some efforts to adapt and mitigate climate change risks, 
these efforts in Nigeria are still rudimentary especially when compared with the 
intending catastrophe. With appropriate adaptation practices in place, the 
vulnerability to climate change will be highly reduced/minimized; hence this research 
effort. Pertinent questions that guided this research effort included: are farmers in 
northern Nigeria knowledgeable on climate change and its incidences? What are the 
factors that informed farmers of the incidence of climate change? And what are the 
farmers’ adaptive initiatives to reduce the impacts of climate change in the area? 

Purpose of the study 

The purpose of the study was to determine farmers’ adaptation initiatives to the 
impact of climate change on agriculture in northern Nigeria. The specific objectives 
were to: 

1. examine the level of awareness of climate change impact in the area; 
 
2. identify factors which informed farmers of the incidence of climate change; 

and 
 
3. identify farmers adaptation initiatives to reduce the impacts of climate 

change. 

 
Methodology 

Quantitative and qualitative approaches (rapid rural appraisal, focus group 
discussions, and semi – structured interview schedule) were used to elicit 
information from a total of 500 farmers, which were selected using multistage 
random sampling technique. In the first stage, four states were selected for the 
study, one from each of the ecological zones. Starting with the semi-arid zone, Borno 
was selected. Since there were over-laps in the states belonging to different zones, a 
state may belong to more than one agro-ecological zone, those that belong to the 
previous zone from which a state was selected were removed from the list of states 
belonging to the next. This was to make sure that only states that have 
predominantly the characteristics of such ecological zone were considered in the 
selection and that states that were selected did not have the same characteristics 
with respect to agro-ecological delineations.  Thus, Adamawa, Kaduna and Kogi 
states were randomly related from dry-sub humid, sub humid and humid ecological 
zones respectively, giving a total of four states in all.  

In the second stage, one local government area (LGA) was randomly selected from 
each of the senatorial zones of each state. This constituted the sampling frame. 
Hence, a total of twelve LGAs were sampled. From each of the three LGAs in each 
state, three town communities were randomly selected. The last stage was the 
selection of 15 farmers from each of the town communities; this gave a total of 45 
farmers for each LGA. Hence a total of 540 respondents were used for the study. 



 

 

 

Data for the study were based on a cross-sectional farm household survey in the 
different LGAs. In all, a total of 500 completely filled interview schedule were 
selected for analysis.       

Objectives 1 and 3 were realized using percentages, while mean scores and 
standard deviation were used to achieve objective 2. To ascertain awareness on 
climate change, respondents were asked to indicate by ticking a “Yes” or “No”, if they 
knew of climate change, or have heard about it. To identify factors which informed 
farmers of the incidence of climate change, a three point Likert – type scale with 
response options of “to a great extent”, “to a little extent” and “to no extent” was used 
to elicit information from the respondents. Values of 3, 2, and 1 were assigned to 
these options. These were later summed up to arrive at 5, which was later divided by 
3 to obtain 2.0. Factors with scores greater than 2.0 were taken as those which 
informed respondents on the incidence of climate change in the study area. To 
identify respondents adaptation initiatives to reduce the impacts of climate change, a 
list of measures was provided and the respondents were required to tick against an 
appropriate option of “Yes” and “No”. The options provided on the list included: 
mulching, processing to minimize post harvest loss, use of resistant varieties, 
increased weeding, changes in planting and harvesting dates etc. 

 
Results and Discussion 

Respondents’ Knowledge and Awareness of Climate Change  

From Figure 1, about 84% of the respondents noted that they were aware of climate 
change, and 79% also affirmed that they had knowledge of the changing climate. 
This knowledge can be deduced from observation. About 81% respondents also 
noted that they had in various times experienced the incidence of climate change. 
The respondents (80.2%) noted that they receive information on climate change. 
This implies that the respondents were aware and knowledgeable on the issues of 
climate change. This awareness is a necessary step in adapting to the changing 
climate.  
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Figure 1: Awareness of climate change 

 
Incidence of Climate Change 

The mean scores of respondents’ perceived prevalence of climate change (Table 1) 
reveal that uncertainties in the onset of farming season; extreme weather events and 
increase in farming problems were the manifestations of the incidence of climate 
change in the study area. Factors that informed them of the incidence of climate 
change with regards to uncertainties in the onset of farming season include: unusual 
early rains that are followed by weeks of dryness (M=2.84), higher temperature 
(M=2.81), delay in onset of rain (M=2.72), less rainfall (M=2.70), erratic rainfall 
pattern (M=2.66), long period of dry season (M=2.62), no or reduced harmattan 
(M=2.23), long period of harmattan (M=2.23) and heavy and long period of rainfall 
(M=2.12).  

The factors which support their understanding of climate change with regard to 
extremities of weather events are: desertification (M=2.83), heavy rainfall (M=2.77), 
increase in atmospheric temperature (M=2.73), drought (M=2.68), among others. 
Also, the respondents noted that the incidence of climate change with regard to 
increased farming problems include: loss of soil fertility (M=2.90), reduction in farm 
yields (M=2.68), high rate of disease incidence (M=2.67) etc. 

This increasing incidence of climate change is further highlighted by the report of Hir 
(2010), where he noted that a team of experts from Network of Nigerian 
Environmental Study/Action Team (NEST), one of the groups building Nigerians’ 
adaptation to the effects of climate change, has warned that sand dunes and the 
harsh arid climate in Sahel area Toshua in Yobe State of North-Eastern Nigeria, are 
another climate change reality. The report further noted that for the third consecutive 
year, this area in the extreme North East recorded below normal rainfall and higher 
than normal temperatures during the hot season. In addition to the low rainfall, 
desertification (as a result of wind erosion), is of particular concern as encroaching 
sand dunes threaten the few surviving oases and even houses within the settlement. 



 

 

 

TABLE 1 
Mean distribution responses about changing climate phenomenon 

Worsening climate phenomenon* M Standard 
Deviation 

Uncertainties in the onset of farming season    
Unusual early rains that are followed by weeks of 
dryness 

2.84* 0.46 

Delay in the onset of rains 2.72* 0.57 
Long period of dry season 2.62* 0.67 
Heavy and long period of rainfall 2.12* 0.47 
Less rainfall 2.70* 0.60 
No or reduced harmattan 2.23* 0.74 
Long period of harmattan 2.23* 0.72 
Higher temperature 2.81* 0.48 
Extreme weather events    
Unusual dust that covers the atmosphere  
making it difficult for people to work  

 
2.36* 

 
0.67 

Thunderstorms  2.11* 0.60 
Heavy winds 2.50* 0.65 
Floods and erosion 2.61* 0.60 
Drought 2.68* 0.58 
Heat waves 2.53* 0.77 
Increase in atmospheric temperature 2.73* 0.58 
High sun intensity 2.77* 0.51 
Heavy rainfall 2.18* 0.45 
Desertification or lost of forest resources 2.83* 0.44 
Increase in the volume of sand encroachment 2.41* 0.71 
Increase in farming problems   
High rate of disease incidence 2.67* 0.61 
Increase weed infestation 2.62* 0.60 
Loss of soil fertility  2.90* 0.36 
Drying up of streams/rivers 2.81* 0.46 
Overflowing of streams/rivers 2.14* 0.54 
Reduction in farm yields 2.68* 0.59 

Source: Field survey, 2010 
 



 

 

 

 
Fig. 3: Shrinking river bed 
 
Extent of Climate Change on Farms 
From Table 2, the respondents noted that changes due to uncertainties in the onset 
of farming season reveal that factors like higher temperature (M=3.68), unusual early 
rains followed by weeks of dryness (M=3.63), long period of dry season (M=3.57), 
delay in onset of rain (M=3.50), less rainfall (M=3.41) among others informed them 
that the climate has changed to a considerable extent. 
The data further revealed that the respondents noted that extremities of weather 
events include: high sun intensity (M=3.77), desertification or loss of forest resources 
(M=3.68), increase in atmospheric temperature (M=3.55), droughts (M=3.44) and 
heavy winds (M=3.18), among other factors, have increased to a large extent.  
Increase in farming problems include: reduction in crop yields (M=3.60), loss of soil 
fertility (M=3.43), and high rate of disease incidence (M=3.03) also informed them of 
the large extent of the changing climate. These findings are in support of a work by 
Finance and Development (2008) which noted that the impacts of climate change 
could affect agriculture in a variety of ways; beyond a certain range of temperatures, 
warming tends to reduce yields because crops speed through their development 
periods thereby producing less grain in the process. The work also noted that higher 
temperatures also interfere with the ability of plants to get and use moisture. 
Evaporation from the soil accelerates when temperatures rise and plant increase 
transpiration (lose moisture from their leaves) (F&D, 2008). This problem is reflected 
majorly in reduction in crop yields. There has been a drastic reduction of yields of 
crops in northern Nigeria, and this is making the realization of attaining food 
sufficiency in the country unrealizable. Environmental degradation and attendant 
desertification are major threats to the livelihoods of the inhabitants of the northern 
states of Nigeria. This will subsequently lead to increase in population pressure, 
intensive agricultural land use, overgrazing, bush burning; and extraction of fuel 
wood and other biotic resources. 

TABLE 2 
Mean distribution on extent of the changing climate phenomenon 



 

 

 

Extent of change*      M Standard 
Deviation 

Uncertainties in the onset of farming season    
Unusual early rains that are followed by  
weeks of dryness 

3.63* 0.93 

Erratic rainfall pattern 3.45* 1.00 
Delay in the onset of rains 3.50* 1.11 
Long period of dry season 3.57* 1.14 
Heavy and long period of rainfall 3.12* 1.26 
Less rainfall 3.41* 1.11 
No or reduced harmattan 3.00* 1.08 
Long period of harmattan 3.21* 1.65 
Higher temperature 3.68* 1.11 
Extreme weather events    
Unusual dust that covers the atmosphere  
making it difficult for people to work  

3.56* 1.27 

Thunderstorms  2.94 1.12 
Heavy winds 3.18* 1.11 
Floods and erosion 3.16* 1.20 
Drought 3.44* 1.26 
Heat waves 3.33* 1.15 
Increase in atmospheric temperature 3.55* 1.09 
High sun intensity 3.77* 1.05 
Heavy rainfall 3.27* 1.24 
Desertification or lost of forest resources 3.68* 1.22 
Increase in the volume of sand encroachment 3.24* 1.24 
Increase in farming problems   
High rate of disease incidence 3.03* 1.22 
Increase weed infestation 2.91 1.18 
Loss of soil fertility  3.43* 1.09 
Drying up of streams/rivers 3.52* 1.18 
Overflowing of streams/rivers 3.17* 1.19 
Reduction in farm yields 3.60* 1.18 

Source: Field survey, 2010 
 
Adaption Initiatives Adopted by Respondents 
Results on Table 3 show the indigenous adaptive measures being used by farmers 
to cushion the harmful effects of climate change. The measures being used include: 
changes in planting dates (88.4%), changes in harvesting dates (85.4%), multiple 
cropping (cropping of many crops on same piece of land) (81.8%), intensive manure 
application (69.2%), intercropping main crops planted with subsidiaries at low 
densities (61.8%), expansion of cultivated land area (59.2%), movement to different 
site (56.8%) mixed farming (54.6%) and use of wetland/river valley (e.g. Fadama) 
(52.6%). 

TABLE 3 
Percentage distribution of indigenous adaptive strategies used by farmers 

Adaptive strategies Yes % 

Mulching 43.2 
Use of wetlands/river valleys (e.g. Fadama) 52.6 
Contour cropping across slopes 35.8 



 

 

 

Planting deeper than the usual planting depth 32.2 
Expansion of cultivated land area  59.2 
Intensive manure application 69.2 
Increased weeding 77.0 
Move to a different site 56.8 
Changes in the timing of land preparation activities 79.8 
Changes in planting dates 88.4 
Changes in harvesting dates 85.4 
Multiple cropping (planting of many crops in the same  
piece of land) 

81.8 

Mixed farming (crop and animal production) 54.6 
Relay cropping- planting and harvesting in succession 38.6 
Intercropping- main crops planted with subsidiaries at low densities 61.8 
Decreasing animal stock  31.8 
Change from crop production to animal rearing 17.8 
Change from animal production to crop production 21.2 
Agro-forestry practice 34.2 
Change from production to marketing of agricultural products 20.6 
Prayers for God’s intervention 88.2 

Source: Field survey, 2010 
From Table 4, it is evident that the emerging adaptive measures being used by 
respondents include: planting of early maturing crops (87.2%), use of chemicals e.g. 
herbicides and pesticides (79.0%), increased use of fertilizers (78.6%), use of 
resistant varieties (78.4%), processing to minimize post harvest losses (61.4%), and 
afforestation i.e. planting of trees (60.4%). 
These findings are in support of strategies put forward by First National 
Communication (2003) and Canada-Nigeria Climate Change Capacity Development 
Project reports (2004). These reports emphasized the need for diversification to new 
plant species and varieties that would have higher resistance to anticipated 
temperature increase and reduced rainfall, adopting zero/minimum tillage and other 
appropriate technologies to reduce soil erosion and loss of organic nutrients, but 
increase soil moisture availability and reduce weed and pest infestation.  

TABLE 4 
Percentage distribution of emerging adaptive strategies used by  farmers 

Adaptive strategies Yes   % 

Purchase/use of water for irrigation 27.8 
Construction of drainage or dam within the farm/household 23.2 
A forestations: planting of trees 60.4 
Use of resistant varieties  78.4 
Processing crops to minimize post-harvest losses 61.4 
Increased used of fertilizers, seeds 78.6 
Cultivation on marginal lands  50.6 
Use of chemicals: herbicides, pesticides etc 79.0 
Changing of crops formerly grown and replacing with new types 46.0 
Total change from farming to other occupations 21.0 
Planting of early maturing crops 87.2 

Source: Field survey, 2010 
 
 
 



 

 

 

 
 
 
 
 



 

 

 

Conclusion  

Based on the findings of the study, the following conclusions were made: 

1. That the respondents were aware and knowledgeable on the issues of 
climate change. 

2. The incidence of climate change in northern Nigeria is on the increase as 
highlighted by low rainfall, higher temperature, desertification and 
encroaching sand dunes, increased weed infestation and low crop yield, 
among other factors. 

3. Respondents perceived that the increase in uncertainties with regard to the 
onset of farming season, extreme weather events and increase in farm 
problems to be prominent in the recent past. 

4. Adaptive measures (indigenous and emerging) being used by respondents in 
cushioning the effects of climate change included: changes in planting and 
harvesting dates, multiple cropping, use of wetland/river valley (fadama), use 
of resistant varieties, processing of farm produce and afforestation. 

 
Recommendations 

1. There is need for Nigeria to partner with international agencies that can help 
build capacities in relevant government agencies at all levels (national, state, 
local) to strengthen the country’s capacity to develop and implement 
adaptation response strategies and plans that would reduce her vulnerability 
to the impacts of climate change. 

2. There is need for government to make concrete efforts to ensure that 
appropriate policy on climate change adaptations and mitigations are enacted. 
Building adaptive responses to climate change is not a one-time affair. 
Concrete efforts should be placed on grounds to ensure that the indigenous 
people are carried along in the design and formulation of policies on climate 
change. 
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