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Abstract 

Fish farming has great potential for mitigating the decreasing landings 
from capture fisheries arising from climate change, pollution, over-
exploitation and use of obnoxious fishing methods.  There is strong 
evidence that the fisheries sub-sector of agriculture is experiencing 
major challenges and some of these challenges are directly linked to 
climate change. Therefore, the present study attempts to investigate 
fish farmers’ perception of climate change impact on fish production in 
Delta State.  Respondents in the area perceived climate change factors 
to include variability of temperature, air humidity and total rainfall. The 
study further revealed that respondents perceived low yield from fish 
culture to be a consequence of the negative impact of climate change. 
This study concluded that there’s a need for the active involvement of 
stakeholders in developing policies relating to climate change 
mitigation and beneficial response strategies to global warming. 
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Introduction  

The Intergovernmental Panel on Climate Change (IPPC, 2007) defined climate 
change 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.  

Climate change is a change in climate that is attributable directly or indirectly to 
human activities. It affects the atmospheric conditions of the earth thereby leading 
to global warming. According to Raymond and Victoria (2008), climate change has 
the potential to affect all natural systems thereby becoming a threat to human 
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development and survival socially, politically and economically. A comprehensive 
summary by the IPCC in 2007 stated that human actions are very likely the cause 
of global warming; meaning a 90% or greater probability is attributable to man. 
The assessment by the IPCC of the scientific evidence suggests that human 
activities are contributing to climate change and that there has been a discernable 
human influence on global climate. Various activities carried out by man have 
varying contributions to the changes in the climatic systems. The burning of coal, 
oil and natural gas (gas flaring), as well as deforestation and various agricultural 
and industrial practices, are altering the composition of the atmospheric and are 
contributing to climate change (www.gerio.org). These human activities lead to 
increased atmospheric concentration of a number of greenhouse gases, which in 
turn produce greenhouse effects (www.undp.org). 

Climate change is a major challenge to agricultural development in Africa and the 
world at large. Ziervogel et al (2006) noted that climate change, which is 
attributable to natural climate cycle and human activities, has adversely affected 
agricultural productivity in Africa. This is particularly because African agriculture is 
predominantly rain-fed and hence fundamentally dependent on the vagaries of 
weather (Watson et al, 1987). Zoellick (2009) stated that, as the planet warms, 
rain fall patterns shift, and extreme events such as droughts, floods, and forest 
fires become more frequent. This results in poor and unpredictable yields, thereby 
making farmers more vulnerable, particularly in Africa (UNFCCC, 2007). Climate 
change affects agriculture in several ways, one of which is its direct impact on food 
production. Besides, almost all sectors in agriculture (crop, livestock, pastoralism, 
fishery, etc) depend on weather and climate whose variability have meant that 
rural farmers who implement their regular annual farm business plans risk total 
failure due to climate change effects (Ozor et al, 2010). The risk from climate in 
Africa, and the rest of the world, includes, rising temperatures and heat waves, 
shortfalls in water supply/increasing floods arising from shortage/excessive 
rainfalls, sea level rise, increasing likelihood of conflict and induced environmental 
and vector borne diseases. These conditions emanating from climate change are 
bound to compromise agricultural productions (crop, livestock, forest and fishery 
resources), nutritional and health statuses, trading in agricultural commodities, 
human settlements (especially of agricultural communities), tourism and recreation 
among others (Tologbonse et al, 2010). 

Climate change has serious implications for global fisheries and aquaculture.  
Besides the physical and financial drivers, climate is a major driver that enhances 
the aquaculture sector growth and sustainability. The variability of temperature, air 
humidity and total rainfall shows negative signs to aquaculture production in ponds 
system. These problems have contributed to major loss of production and increase 
in socio-economic and income vulnerability among farmers. The small scale or 
individual farmers are among the highest vulnerable to climate change (Tan, 
1998). According to F.A.O (2009), global fish production came to about 144 million 
metric tones (mmt) comprising 92mmt from capture and over 51mmt from 
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aquaculture. Production of 92mmt from capture represents a decrease of 2.2mmt 
compared to figures for 2005. Considering Nigeria’s enormous water resources, 
human capital and other natural endowments, the Federal Department of Fisheries 
estimated fish production of over 1.7mmt comprising 201,300mt (offshore 
fisheries), 288,200mt (inland fisheries) and 1,180,215mt (aquaculture) (George, 
2010). Constraints to increased fish production in Nigeria include, among others, 
climate change effects (including sea level rise, coastal erosion and flooding, 
increase in environmental temperatures, and wind storms).  

Climate change requires the development of natural resources management 
strategies that ensures the sustainable use of soil and water, halt biodiversity 
decline and deal with emerging issues such as demand for renewable energy. 
Societies must therefore respond by both minimizing further warming (by reducing 
the concentration of greenhouse gases in the atmosphere) and finding ways to 
adapt to the impacts that warming will bring, such as shifting precipitation regimes, 
more frequent and severe extreme weather events, and sea-level rise (Nzeadike, 
Egbule, Chukwuone and Agu, 2011).  Adaptation is understood to include efforts 
to adjust to ongoing and potential effects of climate change (Mani et al, 2008). 
Within the context of climate change, adaptation include the actions people take in 
response to, or in anticipation of changing climate conditions in order to reduce 
adverse impacts or take advantage of any opportunities that may arise. 

This paper discusses the perception of fish farmers on the impact of climate 
change on fish production as well as strategies adopted to cope with the impacts 
in Delta State. The specific objectives were to: 

(i) describe the socio-economic characteristics of fish farmers in the state; 

(ii) determine fish farmers’ level of climate change awareness; 

(iii) examine sources of information on climate change; 

(iv) determine fish farmers’ perception of impact of climate change on fish 
production; 

(v) ascertain fish farmers’ coping strategies of reducing/alleviating the effect 
of climate change, and 

(vi) determine the relationship between perception of climate change effect 
and other independent variables.  

 
Methodology 

The study was conducted in Delta State, South-South geopolitical zone of Nigeria. 
The State lies between longitudes 5000’ and 6045’ East and latitude 5000’ and 
60.30’ North. The state is generally low-lying without hills but with a wide coastal 
belt interlaced with rivulets, streams and rivers which form part of the Niger Delta. 
The average annual rainfall for the state varies from 2700 millimeters in the 
coastal area and 1900 millimeters in the northern fringes. Temperature is high, 
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ranging between 280C and 340C with an average of 300C. The distribution of 
vegetation varies from mangrove swamp along the coast to fresh water swamp 
forests and a derived savannah in the north. 

Sampling Procedure and Data Collection 

Fish farmers in the state constituted the population for the study. A multi-stage 
random sampling technique was used to select respondents. The state is divided 
into three agricultural zones namely – Delta North zone, Delta Central zone and 
Delta South zone. Two agricultural zones (Delta Central and Delta South) were 
purposively selected because of their natural endowment for fish production. Two 
Local Government Areas (LGAs) were randomly selected from each of the two 
zones. For Delta Central zone, Uvwie and Ughelli North LGAs were randomly 
selected while Isoko-South and Warri-South were selected from Delta South Zone. 
Two town communities were also randomly selected from each LGA to give a total 
of eight town communities. They include Ekpan, Ugboroke, Ekuigbo, Ughelli, 
Igbide, Aviara, Ubeji and Ugbuawen. Ten fish farmers were then purposively 
selected from each of the town community. This gave a sample size of 80. 

Data for the study were collected through a semi-structured interview schedule. In 
order to characterize the respondents on their socio-economic status, educational 
level, fish farm experience, number of ponds owned, membership of social groups, 
household size and average annual income, were ascertained. In ascertaining 
perceived impact of climate change on fish production, a four-point Likert-type 
scale with options of strongly agree, agree, disagree and strongly disagree with 
nominal values of 4,3,2 and 1 respectively was used to obtain responses from fish 
farmers. Also, to determine strategies adopted by fish farmers to reduce the 
effects of climate change, farmers were agreed to tick options from a list of various 
mitigation and adaptation options obtained from literature, expert opinions and 
observations. Data were analyzed using both descriptive and influential statistics. 
Objectives one, two and three were analyzed using frequency and mean scores. 
While objectives four and five were analyzed using mean scores. The inferential 
statistics used to determine the relationships between the dependent and 
independent variables was Pearson Correlation Coefficient.  

 
Results and Discussion 

Socio-economic Characteristics 

Results in Table 1 show that majority (78.8%) of the respondents were males 
while 21.3% were females. This indicates that more males are engaged in fish 
farming than females. The finding agrees with that of George (2010) and 
Ogunlade (2007), who found out that more males were involved in fish farming 
than women in their study areas. The male dominance implies the laborious nature 
of fish farming operations which are very tedious for females to handle. Results 
also reveal that 27.5% of the respondents were between the age bracket of 31 and 
40 years. The mean age was 39.4 years. This shows that they are still young and 
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are in their active productive years and can still actively adopt effective measures 
for cushioning the impacts of climate change. Data in Table 1 also reveal that 
majority (76.3%) of the respondents were married. This shows that the gender 
roles in fish production and climate change perception can be effectively 
distributed among the men and women. Further results in Table 1 show that 
majority (45%) of the respondents had tertiary education, closely followed by those 
with secondary education (42.5%). It ahs been reported by Agwu and Anyanwu 
(1996) that increase in educational status of farmers positively influence their 
perception and adoption of improved technologies and practices. Again, Table 1 
shows that majority (65%) of the respondents had between 1-5 years fish farming 
experience. This indicate that majority of the respondents are new entrants into 
fish farming and could affect their knowledge and experience of climate change 
impact in fish farming in the area. This is also likely to have effects on their 
knowledge of mitigation and adaptive measures on climate change. It is also 
revealed in Table 1 that majority (73.8%) of the respondents have between 1 and 
5 fish ponds, which shows that they are small scale fish farmers for the purpose of 
augmenting household incomes. Majority (43.8%) of them belonged to fish farmers 
Association for the purpose of credit and information accessibilities. Table 1 further 
shows that majority of the respondents had family sizes of between 1 and 5 
persons in their households. The average household size was 5 members.  This 
funding indicates a fairly large family size with the implication that more family 
labour will be readily available. Igben (1988) reported that large household size 
was an obvious advantage in terms of labour supply. Finally, results in Table 1 
revealed that a little more than half (51.3%) of the respondents received less than 
N50, 000.00 average monthly income from fish farming. This implies that they are 
small scale fish farmers who operated at small scale level with the consequent low 
income level. 

 

 



   Journal of Agricultural Extension 
  Vol. 16 (2), December 2012 
 

6 

 

TABLE 1: Socio-economic characteristics of respondents (n=80) 

Variables                             Frequency                      Percentage               Mean 
Sex 
Male                                           63                                 78.8 
Female                                       17                                 21.3 
Age 
21-30 years                                28                                  35.0                    
31-40 years                                22                                  27.5 
41-50 years                                12                                  15.0                      
 39.4 
51-60 years                                11                                  13.8 
Above 60 years                            7                                    8.8 
Marital status 
Single                                         18                                   22.5 
Married                                       61                                   76.3 
Divorced                                       1                                     1.3 
Level of Education 
No formal education                     2                                      2.5 
Primary education                        8                                    10.0 
Secondary education                 34                                    42.5 
Tertiary education                      36                                    45.0 
Fish farming experience 
1-5 years                                    52                                    65.0 
6-10 years                                  17                                    21.3                    
      5.4 
Above 10 years                          11                                    13.8 
Number of Ponds 
1-5                                              59                                    73.8 
6-10                                            11                                    13.8 
Above 10                                    10                                    12.5 
Membership of Associations 
Co-operative societies                14                                    17.5                           
Fish farmers’ Association           35                                    43.8 
Monthly contributions                    5                                      6.3 
None                                            26                                    32.5 
Size of household 
1-5                                                36                                    45.0 
6-10                                              24                                    30.0                          5 
Above 10                                      20                                    25.0 
Income 
Less than N50,000.00                  41                                    51.3 
N50,001-100,000.00                    16                                    20.0 
N100,001-200,000.00                  10                                    12.5 
N200,001-300,000.00                    4                                      5.0                                    
Above N300,000.00                      9                                     11.3 
 

Source: Field survey, 2011 
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Fish Farmers’ Awareness of climate change 

Results of the survey on fish farmers’ awareness of climate change (Table 2) 
indicate that 75% of the respondents were aware of climate change impacts on 
their fish farming activities and on their lives. However, nearly 77% of respondents 
actually know little or nothing about climate change and its impacts. Specifically, it 
was found that 47.5% of respondents indicated that they know little about the 
phenomenon while 31.3% stated that they do not know about climate change at 
all. On the other hand, about 11.3% of respondents indicated that they know about 
climate change impacts to a reasonable extent while only 10% of respondents 
claimed to be very knowledgeable about climate change impacts. The mean (x) of 
the extent of awareness (knowledge) on climate change is 2.0, which implies a low 
level of awareness in climate change impact. This result is line with the reports of 
Nzeadike et al, (2011) that the level of awareness of local communities on climate 
change impacts was still low in the Niger Delta region of Nigeria.       

TABLE 2 
Distribution of respondents on awareness of climate change impacts 

 

 
Variables                                                                        Percentage                       
Mean 

 
Awareness 
Yes                                                                                      75 
No                                                                                       25 
 
Extent of knowledge 
Don’t know                                                                        31.2 
Know little                                                                         47.5                                      
Reasonable extent                                                            11.3                  2.0                                    
Great extent                                                                      10.0  
                                                                                                                                       

Source: Field survey, 2011          
 

Sources of information on climate change 

Table 3 shows that the main source of information on climate change was through 
personal experience (33.8%), followed by Radio/Television (21.3%) and 
friends/neighbours (18.8%). The finding is in line with that of George (2010) where 
personal contacts, family and friends were the main sources of information on 
climate change. Similarly, Tologbonse et al (2010) found out that the most 
important information source on climate change was personal experience followed 
by radio and television. Farmers’ knowledge  on climate change through personal 
experience was probably due to the fact that their livelihood seems to be seriously 
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threatened. Results in Table 3 also showed that extension agents (1.3%) were the 
least source of information on climate change in the area. This has implication for 
extension administration and policy making since knowledge of climate change 
impacts is related to the availability of information on the phenomenon. Extension 
agents are regarded as the customary source of dependable information to 
farmers.  

TABLE 3 

Sources of information on climate change to fish farmers 

Sources                                                                              Percentage 

Extension workers                                                                   1.3                
Friends/neighbours                                                                18.8 
Internet                                                                                    7.5 
Personal experience                                                               33.8 
Newspapers                                                                             2.5 
Radio/Television                                                                    21.3 
None                                                                                      15.0 
 

Source: Field survey, 2011          
 

Perception of the impacts of climate change 

Fish farmers’ perception of the impacts of climate change is the extent of their 
agreement to which variables such as high rainfall, massive flood, food insecurity 
and hunger, poor harvest, extinction of plant and animal species, etc represented 
their awareness level of climate change. Results in Table 4 show the mean 
response of fish farmers on their perception of climate change impacts. The result 
shows that respondents were of the general opinion that climate change has 
caused drastic change in weather condition (3.04); destruction of property (3.06); 
increased incidence of flooding (2.86); high temperatures and heat waves (2.64); 
excessive sunshine (2.56); poor harvest of fish (especially during spawning for 
fingerlings production) (2.54) and increase in food insecurity and hunger (2.50). 
However, respondents did not believe that climate change caused increased 
harvest of fish (2.11); increased incidence of drought (2.29); increased cost of fish 
production (2.34) or reduced the cost of fish production (2.214). The findings is in 
line with that of George (2010) that farmers perceived climate change effects from 
sustained changes over time in environmental temperatures, rainfall intensity and 
pattern and also wind variability. Dewit and Stankiewicz (2006) predicted that 
significant negative impacts will be felt across 25 percent of Africa’s inland aquatic 
ecosystems by 2100. Results of this study confirmed that negative impacts of 
climate change are being experienced by fish farmers.  



   Journal of Agricultural Extension 
  Vol. 16 (2), December 2012 
 

9 

 

TABLE 4 

Perception of impacts of Climate Change 

Variables                                                                    Mean Std. Deviation 

Drastic change in weather condition 
Poor harvest of fish 
Destruction of property resulting from heavy 
wind storm 
Excessive sunshine 
Increased incidence of flooding 
Increased incidence of drought 
High temperatures and heat waves 
Increased harvest of fish 
Increased productivity of some fish species 
Increased fish disease infestation  
Increased cost of fish production 
Reduced cost of fish production 
Food insecurity and hunger 
 

3.04 
2.54 

 
3.06 
2.56 
2.86 
2.29 
2.64 
2.11 
2.45 
2.56 
2.34 
2.24 
2.50 

0.906 
0.941 

 
0.932 
0.809 
1.847 
0.860 
0.767 
0.675 
0.727 
0.726 
0.728 
0.621 
0.857 

Source: Field survey, 2011          
 

Strategies to reduce/alleviate the effects of climate change on fish 
production 

Different strategies have been adopted by fish farmers in different parts of the 
state for climate change adaptation. Table 5 shows the percentage of respondents 
that adopted different strategies for climate change adaptation. About 85% of 
respondents favoured seeking/listening to information about climate change; 80% 
have adopted strategies such as use of tarpaulin/tank ponds during dry weathers, 
about 70% adapt by adjusting time of stocking while 60% said they stock fish 
species that are more favoured by climate change. Others include erecting 
cover/shades over ponds (57.5%) and digging boreholes/wells to supply water 
during dry weathers.  
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TABLE 5 
Strategies to cope with the impacts of Climate Change 

Strategies Yes (%) No (%) 

Erecting cover/shades over ponds especially in dry 
weather 
Build ponds close to water sources 
Dig bore holes/wells to supply water during dry seasons 
Build embankments to prevent flood water 
Adjustment in the time of stocking 
Stocking of quick maturing fish species 
Use of indoor fish production facilities e.g. circulatory 
system 
Procurement of weather/water monitoring kits e.g. 
thermometer 
Seeking/listening to information about climate change 
Stocking fish species that are more favoured by climate 
change 
Other strategies adopted e.g. building concrete/tarpaulin 
ponds, preventive treatment of fish, e.t.c. 

57.5 
38.8 
56.3 
38.8 
67.5 
48.8 

 
 

10.0 
85.0 

 
60.0 

 
80.0 

42.6 
61.3 
43.8 
58.8 
32.5 
51.3 

 
 

90.0 
15.0 

 
40.0 

 
20.0 

  

Relationship between perception of climate change impact and other 
variables    

The result of the Correlation analysis in Table 6 indicate that there was a 
significant relationship between perception of climate change impacts and the 
following variables namely: number of fish ponds (r=0.256; p<0.05); membership 
of associations (r= -0.258; p<0.05); income (r=0.259; p<0.05); extent of knowledge 
(r=0.266; p<0.05) and strategies adopted to cope with effects of climate change 
(r=0.551; p<0.01). The number of fish ponds owned represents the level of 
investment in fish farming. Those with higher number of fish ponds are more likely 
to perceive climate change impact more since their livelihood source is affected. 
On the extent of knowledge, the higher the knowledge the more a respondent is 
likely to perceive climate change impact to be significant on fish production. The 
perception of risk is important in identifying the best application of risk 
management practice. It is believed that coping strategies to combat the impacts 
of climate change in order to ensure improved and sustainable livelihood of fish 
farmers depends on their knowledge, attitude, practices and belief systems. 
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TABLE 6 

Summary of the relationship between perception of climate change and 
 other independent variables 

Variable Correlation 
Coefficient 

p-value Remark 

Age 

Marital status 

Educational level 

Fish farming experience 

Number of ponds 

Membership of Association 

House hold size 

Income level 

Knowledge 

Strategies adopted to cope 

-0.460 

0.183 

-0.200 

0.101 

0.256* 

-0.258* 

0.047 

0.259* 

0.266* 

0.551** 

0.685 

0.105 

0.076 

0.372 

0.022 

0.021 

0.677 

0.020 

0.017 

0.000 

Not significant 

          ‘’ 

          ‘’ 

          ‘’ 

Significant 

         ‘’ 

Not significant 

Significant 

       ‘’ 

       ‘’       

*Significant at 5% (p<0.05); ** Significant at 1% (p<0.01) 

 
Conclusion and Recommendation                                                                  

Climate change is perhaps the most serious environmental threat to fish 
production in the Niger Delta region of Nigeria. The study confirms that, though the 
farmers were aware of the phenomenon, their level of knowledge about the 
impacts of climate change was low. The farmers indicated relying mostly on 
personal experience rather than on the mass media or extension agents as their 
main source of information. It was also evident that the farmers have applied some 
coping strategies such as seeking information about climate change, adjustment of 
stocking period, use of tarpaulin/concrete ponds, e.t.c. There is need therefore, for 
a multi-media enlightenment campaign of the effects and possible adaptation 
strategies of climate change, to reach all fish farmers, using the available 
extension structures on ground by all stakeholders. The vast potentials of the 
mass media should be tapped by policy makers to disseminate climate change 
information and create more awareness about causes and consequences of 
climate change as well as strategies for climate change adaptation. Also, efforts 
should be geared towards identifying and compiling indigenous adaptive strategies 
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to climate change that fish farmers may have used over the years as an approach 
to overall food security in the Niger Delta region.  
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Abstract 

Livestock’s contribution to climate change is now an established fact and 
closeness of livestock to human beings in urban areas portends many 
health and environmental  implications. The study ascertained farmer’s 
perception of health and environmental hazards posed by livestock 
keeping in Enugu Urban, Nigeria and its implication for climate change 
mitigation. Seventy five heads of households were freely characterized 
and data were obtained through interview. Data were analyzed using 
percentage and mean. Majority of the farmers kept improved chicken 
under intensive system. All the respondents were aware of health and 
environmental implications of livestock keeping in urban areas, though 
only few (4.0%) indicated being aware that livestock could cause climate 
change. Other environmental issues identified by them included: 
destruction of crops (89.3%) filth in urban areas (89.3%); noise making 
(88.0%). The health issues included spreading of diseases (50.7%); 
causing of accidents (46.7%); bad smell (86.7%). The control measures 
as perceived by the respondents included proper disposal of waste 
(M=1.79), seeking veterinary services (M=1.85), cleaning shed regularly 
(M=1.80) and provision of extension services (M=1.85). It was 
recommended that urban agriculture should be integrated into urban 
health and environmental policies. Extension services should also raise 
awareness among urban livestock keepers of the impact of livestock on 
climate change and offer them useful advice on appropriate mitigation 
measures. 

Keywords: livestock, urban environment, climate change, mitigation, 
Nigeria 
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Introduction 

The livestock sector has a primary and growing role in the agricultural economy. It 
is a major provider of livelihoods for the larger part of the world’s poor.  It is also an 
important determinant of human health and provides a component of diets (FAO, 
2006). The global demand for animal product is increasing with growing 
urbanization and rising meat consumption especially in developing countries 
(Gerber and Steinfeld, 2008).  This growth in demand for milk and meat is mainly 
driven by urban consumers in developing countries (Johnson, 2009). The demand 
is predicted to double between 1990 and 2020, the period within which the United 
Nations declared we must meet the Millennium Development Goals (MDGs) 
(Johnson, 2009).  This trend is expected to lead to a rise in the number of livestock 
reared worldwide, a factor which threatens to exacerbate climatic imbalances.  
Already the livestock sector is a source of instability to many ecosystems 
contributing to global environmental problems (Spore, 2009). 

The presence of livestock in the vast majority of the world’s ecosystems especially 
in urban areas constitutes a great hazard.  It is often a major source of water 
pollution (Steinfeld et. al. 2006). Livestock freely roaming around in urban centres 
can cause traffic accidents and also destroy ornamental plants, water pipes and 
fences (Foeken, 2006).  There is also evidence that many human diseases can be 
transmitted from livestock to people during production, processing and 
consumption (FAO, 2001). Major diseases include bovine, tuberculosis, brucellosis 
and Salmonells (Foeken, 2006).  The closeness of human beings to animals in 
urban areas might facilitate the spread of these diseases. 

Greenhouse gas emissions from livestock production and consequent waste are 
important contributors to climate change (Gerber and Steinfeld, 2008). Glantz et al 
(2009) observe that the primary sources of methane emission include enteric 
fermentation from ruminant livestock like cattle, sheep, goat. Large amounts of 
ammonia are produced when urea and livestock manure break down in water or 
slurry. 

These health and environmental damages caused by livestock are likely to 
increase if we do not act. This is because demand for milk, meat and eggs is rising 
rapidly across the developing world especially in urban areas due to increasing 
urban population. Van de Steeg et al, (2009) note that more research is needed in 
livestock development and environmental health to ensure that poor farmers are 
helped to sustain their farming systems over a long term. Inclusion of their 
(farmers) views and concern is necessary since they are the major stakeholders.  
This study was therefore designed to ascertain farmer’s perception of hazards 
posed by urban livestock keeping. 

Specifically, the study: 

(I) ascertained the type of animals kept and the rearing system; 
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(II) identified hazards posed by urban livestock keeping; and 

(III) determined farmers’ perception of control measures.  

 
Methodology 

The study was carried out in Enugu urban.  Enugu is the capital and major city in 
Enugu State of Nigeria. The city is located at latitude 6o27’ north and longitude 
7o29’ east off the equator and covers an area of about 73.3sq km (Chukwu, 1995). 

The population of the study consisted of all livestock keepers in Enugu urban area.  
Ten wards as delineated by the 1991 census were used for the study. From the 
ten wards, five wards – Asata, Ogbete, Uwani, Abakpa and GRA were selected 
using simple random sampling.  Fifteen households were purposively selected 
from each ward based on their active involvement in livestock keeping.  This gave 
a total of 75 households.  An interview schedule was used to collect information 
from heads of households.  Percentage and mean score were used to analyze the 
data. 

To determine farmers’ perception of measures to control the damages done, a list 
of possible measures was given to them. They were requested to rate on a 3-point 
Likert-type scale the extent they perceived the items as control measures to the 
damages done to urban health and environment. The scale was assigned values 
as follows; to a great extent = 3; to a little extent = 2; to no extent = 1.  A mean 
score of 2.0 was obtained.  Any item with a score of 2.0 and above was regarded 
as a control measure while items with mean less than 2.0 were not perceived as 
control measure. 

Results and Discussion  

Personal characteristics of the urban livestock keepers 

Table 1 shows that majority (48.0%) of the respondents fell within the age range of 
45 – 54, while 19% were within the age range of 35 – 44 years. Those within the 
age range of 55 – 64 years accounted for 21.3%. The mean age of the respondent 
was 50 years. This implies that most of them were in their active and productive 
age. This is an advantage for increased utilization of improved technology. Hence 
any intervention meant for the improvement of urban livestock keeping will be 
adopted by the farmers. Ani (2007) asserted that innovators are always in their 
middle age. 

A greater proportion (46.7%) of the respondents was wage employer. Self 
employed and casual workers were 38.7% and 7% of the respondents 
respectively. Only 8.0% of the respondents took farming as their main occupation.  
This shows that most urban farmers practice on part-time basis.  This is in line with 
the finding of Foeken et al., (2000).  They found out that one third of urban farmers 
in Morogoro city of Tanzania were regularly employed. The respondents’ therefore 
acquire income through combination of efforts.  
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Entries in Table 1 also indicate that 24% of the respondents had more than 
secondary education. About 13% of them attended but did not complete their 
primary education while 22.7% completed their primary education. Thus, majority 
(81%) of the respondents had at least primary education. The fact that most of 
them were literate is advantageous to the adoption of any innovation meant to 
improve livestock keeping in the study area.  It has been reported that increased 
farmer education positively influenced adoption of improved practices (Agwu and 
Anyanwu, 1996). 
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TABLE 1 
Distribution of respondents according to personal characteristics 

Personal characteristics Frequency % M 

Age    
25 – 34 5 6.7  
35 – 44 14 18.7  
45 – 54 36 48.0 50.0 
55 – 64 16 21.3  
65 – 74 4 5.3  
Occupational status    
Regularly employed 35 46.7  
Temporal/casual  5 6.7  
Self employed/Trading 29 38.7  
Farming only 6 8.0  
Level of education    
No. formal education 4 5.3  
Primary school attempted 10 13.3  
Primary school completed 17 22.7  
Secondary school attempted 11 14.7  
Secondary school completed 15 20.0  
Above secondary school 18 24.0  

Source:  Survey data, 2010 

 

Types of animal kept and rearing system 

Majority (66.7%) of the respondents kept improved chicken.  Out of the 75 
respondents, 41.3% and 40% kept local chicken and goat/sheep respectively.  
Thirty-two percent kept turkeys while only about 5% kept pigs (Table 2).  

The most (53.3%) commonly practiced rearing system was the intensive system.  
This was not surprising since majority (66.7%) kept improved chicken.  About 11% 
of the respondents practiced free range system while semi-intensive system was 
adopted by 36% of the respondents.  Olukosi (2005) reported that all over Africa, 
scavenging chickens in urban areas are known to use free feed resources to 
produce eggs and meat at almost no cost to their owners.  He further suggested 
that instead of attempting to eliminate the system,, focus should be on optimizing 
the system so that they should not constitute danger. 
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TABLE 2 
Distribution of respondents according to animals kept and rearing system 

Variables Percentage 

Types of animals kept*  

Improved chicken 66.7 

Local chicken 41.3 

Turkeys 32.0 

Rabbits 12.0 

Goats/sheep 40.0 

Pigs  5.3 

Rearing system  

Intensive 53.3 

Free range 10.7 

Semi-intensive 36.0 

Source:  Survey data, 2010 

 

Awareness and perception of health and environmental hazards posed by 
urban livestock keeping 

All the (100%) respondents were aware that livestock keeping could have a 
negative effect on urban health and environment. Majority (89.3%) of the 
respondents mentioned destruction of crops and filth in urban environment as 
negative effect of urban livestock keeping. A good number (86.7%) of the 
respondents perceived that ‘noise’ from the livestock can affect health and 
environment while about 51% reported that livestock can cause diseases which 
could be transmitted to human beings.  Other damages as indicated by the 
respondents included: accidents (46.7%); emission of gases from livestock which 
cause climate change (4.0%) and destruction of water sources (10.7%). This 
implies that majority of them considered livestock as a menace because it 
generates waste, smell, noise and spread diseases. Only (4.0%) of them 
perceived that livestock emit gases which can cause climate change.  This implies 
that majority of urban livestock keepers in the area were not aware of the 
contribution of livestock to climate change. Only few respondents indicated that 
livestock could cause depletion of water sources.  Gerber and Steinfeld (2008) 

*Multiple response 
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reported that water quality could be affected by livestock as a result of the release 
of nitrogen, phosphorus and other nutrients into water ways, mainly from intensive 
livestock. 

TABLE 3 
Distribution of respondents according to awareness and perception of  

damage on urban health and environment 

Variables % 

Awareness of damage  
Aware 100 
Unaware 0 
Perception of type of damage*  
Livestock keeping can cause erosion 8.0 
Livestock causes filth in environment 89.3 
Bad smell arise from keeping livestock 89.3 
Livestock makes noise  86.7 
Health risk as a result of livestock diseases 50.7 
Livestock depletes water sources 10.7 
It causes destruction of fences 30.7 
It emits gases which can cause climate change 4.0 
Livestocks roaming about can cause accidents 46.7 
Livestock destroys crops 89.3 

Source:  Survey data, 2010 

 

 

Urban livestock keepers in Enugu urban were aware of hazards posed by livestock 
on health and environment. Though, they indicated effects like diseases, filth, 
nuisance etc only few of them were aware that livestock can have effect on climate 
change. It is therefore necessary that extension service and other non-
governmental agencies in urban areas should create awareness of the impact of 
livestock on climate change. This will enable the keepers to appreciate mitigation 
strategies to ensure sustainable practices by using environmental – friendly 
options. 

Farmers perception of control measures 

Most of the measures were perceived by them as strategies for controlling the 
damages.  Such measures included: restraining the animals from entering farms 
(2.85), seeking veterinary services (2.85), cleaning of shades daily to avoid filth 
(2.84), proper disposal of waste (2.79) and reducing number of animals (2.05) 
(Table 4). This finding is in line with Foeken (2006) who reported that various ways 

*Multiple responses 
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of dealing with problems of livestock keeping include restraining the animals, 
seeking veterinary services, feeding the animals well to limit noise and ensuring 
proper disposal of waste. 

TABLE 4 
Mean distribution of measures used in controlling damages done by     

livestock keeping 

Variables Mean 

Zero grazing 0.12 

Proper disposal of waste 2.79 

Use of manure for cultivation 2.71 

Reducing number of animals 2.05 

Restraining animals 2.85 

Feeding animals well 2.80 

Seeking veterinary services 2.85 

Cleaning sheds daily 2.84 

Provision of extension services 2.85 

 

Implication for climate change mitigation  

As livestock sector continues to expand, major corrective measures need to be 
taken to address the environmental impact of livestock production Thus we can 
identify sustainable interventions – those that provide real incentives for using 
environmental-friendly options. The challenge is to limit its impact on the 
environment while satisfying the growing demand for its products (meat, milk and 
eggs). 

Gerber and Steinfeld (2008) assert that emissions from livestock systems can be 
reduced significantly through technologies, policies and provision of adequate 
incentives for their implementation.  A number of technical options could lessen 
the impact of intensive livestock production.  Conservation agriculture and other 
forms of resource – preserving technologies can restore important soil habitats 
and reduce degradation.  Intensive livestock production could be located where 
crop land is within reach, so it can be used for disposal of waste.  It is also 
necessary to improve the management of animal waste (manure and slurry) to 
reduce methane emission, notably through more efficient conversion into biogas 
(Spore, 2008). 
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The amount of methane produced per unit of animal product can be reduced by 
giving ruminants better – quality diets (Van de Steeg et al., 2009).  This can be 
achieved with the development of fodder banks, improved pasture species, 
planted legumes and feed supplements with crop by – products.  These practices 
can increase milk production, improve the efficiency of methane production and 
help mitigate methane emissions from ruminant production systems.  Spore (2008) 
reports that efforts are underway to improve fodder crops and other feed and 
make them more digestible so as to reduce flatulence in ruminants. 

Another option is to replace low-producing animals with fewer but better-fed 
animals, thus reducing total emissions while maintaining or increasing the supply 
of livestock products, (Rota and Thieme, 2009).  This will require cross-breeding 
schemes to produce better species to suit a particular environment.  Spore (2008) 
argues that there is need to use more improved local breeds, which are better 
adapted to the climate and its variations than imported breeds.  This is a strategy 
that could yield higher productivity per animal for the resources available.  

Managing livestock requires a mix of policy, institutional change and technology 
and investment.  Building locally specific capacity that can respond to change is 
particularly important.  Policies and institutional arrangements are essential in 
mediating how the livestock sector develops in order to reduce health and 
environmental risks. 
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Abstract 

The study specifically examined tasks performed by extension agents in 
the EKSADP as related to climate change and the task areas in which 
they needed further training. Using structured questionnaire, data were 
collected from thirty three (33) randomly selected extension agents in the 
two agricultural zones of Ekiti State. The major tasks performed by the 
extension agents on climate change related issues were educating 
farmers on pest control (90.9%), rendering of technical advice to farmers 
(84.8%), establishment of SPAT to monitor climate change impacts 
(81.8%) and indigenous technology development to mitigate climate 
change impacts (81.8%). The training needs in the following areas as 
perceived by the extension agents were weather forecast skills on climate 

change ( x =3.76), pest control skills to reduce pest attack ( x =3.72), soil 

conservation skills to reduce evapo-transpiration ( x =3.58), programme 

planning on climate change issues ( x =3.45), agro-chemical skills to 

reduce weed growth ( x =3.36), indigenous technology development for 

mitigating climate change impacts ( x =3.30), use of cultural practices to 

mitigate climate change impacts ( x =3.27), use of information 

communication technologies (ICTs) for awareness creation on climate 

risk management ( x =3.21) and statistical analysis of field data on climate 

change issues ( x =3.03). In order to improve performance and increase 

awareness on climate change impacts on agriculture, extension staff in 
the various agricultural organizations in the country needed to be trained 
and re-trained in the relevant areas. 

Key words: Analysis, Tasks Performed, Training Needs, Climate 
Change, Extension Agents, ADP  
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Introduction 

The Intergovernmental Panel on Climate Change (IPCC) reports that societies can 
respond to climate change by adapting to its effects and reducing greenhouse gas 
emissions (mitigation), thereby decreasing the rate and magnitude of change 
(IPCC, 2001). The capacity to adapt and mitigate depends on socio-economic and 
environmental conditions, and the availability of information and technology. Less 
information is available about the costs and effectiveness of adaptation measures 
than about mitigation measures (IPCC, 2007). Agricultural extension is responsible 
for providing public information and educational programmes that could assist 
farmers in mitigating the effects of climate change (MOE FRN, 2003). Jibowo 
(2005) affirmed that the two cardinal objectives of the Agricultural Development 
Projects (ADPS) were to increase food production and income levels of small 
scale farmers through well-coordinated agricultural extension services. Thus, the 
extension system in the country must improve on its activities in order to stay 
ahead of this global hazard. According to Adisa (2011), the extension sector must 
rise, albeit in collaboration with other stakeholders, to the challenge of enhancing 
the knowledge, attitudes and skills of extension agents and the clientele 
concerning issues that affect agricultural development, including adaptation to the 
effects of climate change. 

There is a need to regularly analyze the technical competence and job 
performance of extension agents who mediate between agricultural extension 
institutions and target farmers on agricultural issues. Yondeowei and Kwarteng 
(2006) define training need as the difference between the required level of 
individual competence and his present level of competence. Radhakvishna and 
Thomson (1996) state that extension agents particularly require experiential 
learning that provides them with opportunities to relate to rural people in an 
interactive process that combines scientific technical knowledge with local 
indigenous knowledge in client-centered problem solving activities. However, Allo 
(2001) points out that one of the main factors limiting the development of effective 
training programmes for agricultural professionals in developing countries is the 
inadequacy of information on their training needs. 

Purpose and objectives of study 

The overall purpose of the study was to analyze the training needs of extension 
agents on climate change issues in Ekiti State ADP. Specifically, the objectives 
were to:                      

 identify tasks performed by extension agents of the EKSADP with regards 
to climate change issues; and 

 determine task areas in which extension agents of the EKSADP needed 
further training on climate change issues. 
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Methodology 

The study was conducted in Ekiti State Agricultural Development Programme 
(EKSADP), Nigeria. Ekiti State covers a total area of about 6,353 square 
kilometers with about 123,000 farm families. For effective extension coverage, 
EKSADP is divided into two agricultural zones as follows: Aromoko zone (zone 1) 
and Ikere-Ekiti zone (zone 2), each with 8 blocks. At the time of this study, there 
were 56 extension agents in EKSADP. A proportionate sample of 60% from each 
zone was randomly selected to give a total of 33 respondents. A structured 
questionnaire was the instrument used for data collection. 

The study adopted the job or occupational and man analysis. It entails identifying 
tasks performed by the organizational staff and also identifying the tasks in which 
staffs require further re-training to perform them well. Data were analyzed using 
descriptive statistics such as frequency counts, percentage, mean and standard 
deviation. Training need variables (such as planning demonstrations, use of 
farmer field schools, evaluation of trials, recording and reporting, and use of 
information and communication technologies as they relate to climate change 
issues) were measured using a likert-type-scale. A 4 - point likert-scale ranging 
from “very much needed” (4), “quite needed” (3), “little needed” (2), to “not at all 
needed” (1), was used to rate extension agents’ areas of training needs. A mean 
score of 3.00 and above indicated areas of training needs while a mean score 
lower than 3.00 indicated areas where trainings were not needed. 

 
Results and Discussion 

Personal characteristics of respondents 

A summary of the personal characteristics of the respondents is presented in 
Table 1. It is shown that majority (75.8%) were male. In the past, extension job 
was reserved for men only, based on the belief that it was only men that were 
farmers and that only men are needed to reach them (Airemen, 2005). However, 
women have become increasingly noticeable and their role as farmers are more 
recognized. Thus, the need to reach the entire farming population in order to 
achieve increased productivity has necessitated the employment of female 
extension agents who are believed to be in a better position to reach women 
farmers. 

Table 1 also reveals that more than half (63.6%) of the respondents were in the 
age bracket of 40 to 49 years, while only 12.1% were 50 years and above. This 
implies that majority (87.9%) of the extension agents in Ekiti State ADP are less 
than 50 years. This also means that skills acquired through training and re-training 
programmes can still be utilized in the organization for at least 15 years. More than 
half of the respondents were HND holders (60.6%). This was followed by B.Sc 
(24.2%), M. Sc (9.1%) and a few OND holders (6.1%). It is generally assumed in 
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Nigeria that extension job is a low-status job fit only for job applicants possessing 
low academic qualifications (Ejembi, Omoregbee and Ejembi 2006). Results of this 
study however indicated that extension agents are now well trained in their field. 
However, further training and re-training will go a long way to enable them respond 
well to their functions of communicating and assisting farmers to make decisions 
on adoption of new technologies.  

Most (48.5%) of the respondents had working experience as extension agents for 
between 11 and 20 years. Some (24.2%) had put in 1 - 10 years while the rest 
(27.3%) had been in the service for over 20 years. The length of service is 
probably an indicator of a person’s commitment to the chosen career (Ejembi, 
Omoregbee and Ejembi 2006). Frequent training and re-training programmes are 
needed to be put in place by an organization to strengthen this commitment. 
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TABLE 1 
Selected Personal characteristics of Agricultural Extension Agents in Ekiti 

State, Nigeria, 2011 (N = 33) 

Sex                           Frequency                         Percentage 

Male                25                                        75.2   
Female        8                                          24.8 
 
Age 
20-29          2                                     6.1 
30-39          6                                      18.2 
40-49            21                                      63.6 
50 years and above           4                                      12.1 
Mean Age = 41.9 years 
 
Educational level 
OND                 2                                        6.1 
HND                20                                       60.6 
B. Sc               8                                          24.2 
M. Sc               3                                      9.1 
 
Job experience 
1-10 years           8                                   24.2 
11-20 years         16                                        48.5 
21-30 years          7                                        21.2 
Above 30 years       2                                     6.1 
Source: Field data, 2011 
 

Tasks Performed by Respondents 

The extension agents were required to indicate the tasks performed by them on 
climate change related issues. The results are presented in Table 1 which shows 9 
major tasks performed by the extension agents out of the 17 examined. These 
were educating farmers on pest control (90.9%), rendering of technical advice to 
farmers (84.8%), establishment of SPAT to monitor climate change impacts 
(81.8%), indigenous technology development to mitigate climate change impacts 
(81.8%), linkage to credit facilities to enhance mitigation of climate change impacts 
(78.8%), preparation/use of audio visual instructional materials for teaching issues 
on climate change (78.8%), statistical analysis of field data on climate change 
issues (75.8%), assisting subject matter specialists on climate change issues 
(72.7%) and record keeping on climate change impacts (72.7%). The least 
performed tasks were use of multi-media projector to teach issues on climate 
change (36.3%) and educating farmers on soil conservation methods to reduce 
evapo-transpiration effects (42.4%). The various tasks in relation to climate 
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change issues identified in Table 1 establish the fact that agricultural extension 
has gone beyond an extension agent simply walking into a farm and telling a 
farmer about a new technology. Thus, agricultural extension agents have 
enormous tasks dealing with the new challenges and threats posed by climate 
change on agriculture in particular and human existence in general.  

TABLE 2 
Percentage distribution of on the basis of the tasks performed on climate 

change related issues by Extension Agents in Ekiti State, Nigeria,  
2011 (N = 33) 

 

Task Performed                                                 Frequency          Percentage                              
1. Educating farmers on pest control                                       38                 90.9 
2. Rendering of technical advice to farmers                            28                  84.8 
3. Establishment of SPAT to monitor climate  

change impacts                 27                 81.8                                           
4. Linkage to credit facilities                                                    26                 78.8 
5. Statistical analysis of field data                                            25                75.8 
6. Assisting subject matter specialists                                     24                72.7 
7. Agro-chemical skills training to reduce weed growth         22                  66.7 
8. Result/method demonstrations for teaching farmers         20                  60.6 
9. Analyzing farmers’ problems on related issues                  19                 57.6 
10. Educating farmers on soil conservation methods            14                  42.4 
11. Weather forecasting on climate change issues                17                 51.5 
12. Record keeping on climate change effects/impacts         24                 72.7 
13. Programme planning on climate change issues               21                 63.6 
14. Preparation/use of audio visual instructional materials    26                78.8 
15. Use of multi- media projector to teach issues on climate  
Change        12                36.3 
16. Indigenous technology development to mitiga                   27                81.8 
17. Use of information communication technologies (ICTs)   23                69.7 
Source: Field data, 2011; *Multiple responses  

 
Respondents’ areas of training needs on climate change issues 

The extension agents were required to rate the skills or job specification in which 
they required training. The results are presented in Table 2 which shows that the 
extension agents agreed that they needed training in 9 out of the 11 job 

descriptions. These were weather forecast skills on climate change ( x =3.76), pest 

control skills to reduce pest attack ( x =3.72), soil conservation skills to reduce 

evapo-transpiration effects ( x =3.58), programme planning on climate change 

issues ( x =3.45), agro-chemical skills to reduce weed growth ( x =3.36), indigenous 
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technology development for mitigating climate change impacts ( x =3.30), use of 

cultural practices to mitigate climate change impacts ( x =3.27), use of information 
communication technologies (ICTs) for awareness creation on climate risk 

management ( x =3.21) and statistical analysis of field data on climate change 

issues ( x =3.03).  

TABLE 3 
Perceptions of Extension Agents in Ekiti, State, Nigeria on areas of training 

needs concerning climate change issues, 2011 (N = 33) 

          Training Need                                                       Mean                SD 

1. Weather forecast skills on climate change             3.76*               0.43 
2. Pest control skills to reduce pest attack                 3.72*               0.42 
3. Soil conservation methods skills                            3.58*               0.70 
4. Programme planning for climate change issues   3.45*               0.89 
5. Agro-chemical skills to reduce weed growth          3.36*               0.73 
6. Indigenous technology development                      3.30*               0.72 
7. Use of cultural practices to mitigate climate  

change impacts                   3.27*               0.79 
8. Use of information communication technologies 

 (ICTs)            3.21*               0.88 
9. Statistical analysis of field data on climate  

change issues                         3.03*              0.76 
10. Evaluation of trials on climate change related  

technologies                     2.97                0.83 
11. Recording and reporting climate change impacts 2.85                0.86 

 

Source: Field data, 2011, *Significant training need; SD = standard deviation; Cut 
off = 3.00 

These findings indicate that the identified areas of training needs are very relevant 
to knowledge and skills required for adequate execution of extension programmes 
as well as responding to farmers’ needs as regards climate change issues. 
Obibuaku (1983) noted that agricultural extension agents were poorly trained in 
Nigeria because of the notion that agricultural extension work was simple and any 
person could perform it. For organizational effectiveness, it is imperative to 
establish a system of on-the-job training for agricultural extension staff because of 
continual changes in technologies. Ovwigho and Ifie (2009) noted that on-the-job 
training was premised on technological changes and need to improve efficiency in 
the production process. Climate change presents new challenges and threats to 
food security in most countries especially the developing ones. This demands that 
extension service brace up to the development by training and re-training its staff 
to acquire the capability (knowledge and skills) in managing the risks that climate 
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change poses especially in rural areas where the greater part of agricultural 
activities take place (Ozor and Nnaji, 2011). Androulitakis and Siardos (2005) also 
suggested that extension agents’ competence should be in accordance with the 
task areas in which they will be assigned to operate in order to perform 
successfully; thus advocating for regular in-service training. 

Conclusion and Recommendation 

The study sought to analyze the training needs of extension agents on climate 
change issues in Ekiti State ADP. Specifically, tasks performed by them as related 
to climate change and the task areas in which they needed further training were 
examined. The major tasks performed include educating farmers on pest control, 
rendering of technical advice on climate change issues, establishment of SPAT to 
monitor climate change impacts, linkage to credit facilities to enhance mitigation of 
climate change impacts, statistical analysis of field data on climate change issues 
and assisting subject matter specialists on climate change related issues. Results 
also showed that many extension agents were deficient in the important subject 
matter areas that are necessary for effective performance on mitigation of climate 
change impacts. These ranged from pest control skills to use of information 
communication technologies (ICTs) for awareness creation on climate risk 
management, which can help to reduce the menace of climate change on 
agricultural productivity in the study area. 

Based on the findings and conclusion reached in this study, it is therefore 
recommended that: 

 Training needs analysis should be carried out for new recruits and also 
periodically to determine the extension agents’ training needs on climate 
change issues. 

 There is a need for collaboration between ADPs and agricultural institutions 
in reviewing agricultural extension curriculums in the latter that will assist 
the agricultural extension graduates to acquire the new knowledge and 
skills (capacity) in climate risk management. 

 EKSADP extension agents should be trained in the use of ICTs to facilitate 
timely and effective communication of climate change related issues to their 
clientele.  

 This study should be repeated at intervals to monitor the changes in needs 
on climate change issues and classify them in training agricultural extension 
agents accordingly.                     
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Abstract 

The study used the innovation system approach to ascertain the intensity 
and trends of linkages among key actors in the climate change and food 
security innovation system in Nigeria, Sierra Leone and Liberia. Data 
were collected through the use of semi structured interview schedule, key 
informant interviews and focus group discussions (FGDs) and analyzed 
using percentages, mean scores and trend analysis. Only 1.8% of the 
farmers from Nigeria, 2.5% from Sierra Leone and 0.7% from Liberia 
possessed special training on climate change adaptation and food 
security issues. The presence of local collaboration among actors was 
higher in Nigeria than in Sierra Leone and Liberia. There was non-
existence of overseas linkages with majority (89.0% for Nigeria; 98.0 for 
Sierra Leone and 96.8% for Liberia) of the farmers across the three 
countries. The intensity of linkages / collaborations existing among actors 
in the enterprise domain, in the three countries, outweighs that with other 
domains, with higher collaborations existing among the small-scale 
farmers and famers’ associations. However, there was a perceived 
increase in the trend of linkage between farmers and R & D institutions in 
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Nigeria between 2007 and 2009, with a linkage index of more than 2. 
There was also an increasing higher linkage index (of more than 2) 
between farmers and technology delivery institutions in Nigeria than in 
Sierra Leone and Liberia, but a low linkage index of less than 2 between 
farmers and policy making bodies for all the countries. Poor generation of 
innovations over the past ten years and poor domestic support for climate 
change adaptation and food security in the West African sub-region were 
identified. The study points to the need to intensify the collaboration 
efforts, between local and foreign partners, as this will bring about the 
generation of better and improved innovations on food security and 
adaptive measures. 

keywords: agricultural innovation framework; adaptation measures; 
intensity of collaboration; linkage index and manpower strength. 

 

 
Introduction  

Africa remains one of the most vulnerable continents to climate change because of 
multiple stresses (resulting from both politics and economic conditions), the 
continent’s dependence on natural resources and its weak adaptive capacity. 
According to the Intergovernmental Panel on Climate Change 4th Assessment 
Report (2007), between 75 and 250 million people may be exposed to increased 
water stress due to climate change by 2020 in Africa and this will adversely affect 
livelihoods in the region. The area suitable for agriculture, the length of growing 
seasons and yield potentials, are expected to decrease due to climate change. 
Yields from rain-fed agriculture in some countries could be reduced by up to 50%. 
Thus, climate change may have particularly serious consequences in Africa, 
where some 800 million people are undernourished.  

Africa has the highest prevalence of undernourishment. In 2004, whereas 14% of 
the global population was undernourished, 27.4% of the population in Africa as a 
whole was undernourished (Babatunde, Omotesho and Shotolan, 2007). In some 
countries, the rate of undernourishment is above 40% while it exceeds 50% in 
those countries experiencing or emerging from armed conflict (Todd, 2004). In 
West African sub-region, Liberia and Sierra Leone are among those with the 
highest rate of undernourishment in the continent with 1.4 and 2.3 million 
undernourished people respectively in 2002 (Babatunde et. al.,2007). In Nigeria, 
the most populous country in Africa, the majority of households are food insecure, 
especially the rural farming households.  

In the West African sub region, report showed that agriculture is critical to the 
economy. While the world average contribution of the agriculture sector to the 
Gross Domestic Product (GDP) is only 4.5 %, the sector’s contribution is about 30 
% in West Africa. In addition to the above, over 65 % of the population in the 
region is rural, and about 90 % of the rural population directly depends on rain-fed 
agriculture for income and food security. Therefore reduction in rainfall as 
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predicted by various climate models translates to threat to livelihood of the 
population and the economy of the sub-region.  

Unfortunately, research in Nigeria, Sierra Leone and Liberia show that the 
performance of the agricultural sector continues to be relatively disappointing in 
the sub-region as growth has been increasingly on the decline. Traditionally, the 
agricultural research systems in the region are characterized by a top-down, 
centralized, monolithic and isolated structures. Linkages, interactions and learning 
mechanisms among the component actors are notably weak and/or often non-
existent. Empirical evidence revealed several linkage gaps and missing links 
among and between the actors in the systems (Agbamu, 2000; Egyir, 2009). 
Institutions, for example, universities and research institutes innovate in isolation 
and although research were taking place at various national and international 
organizations, the coordination is dysfunctional, and poorly linked to the productive 
sector. Besides, farmer innovations were not being included in the knowledge 
system because traditional approaches such as the NARS (National Agricultural 
Research System) perspective and AKIS (agricultural knowledge and information 
system) depict research as the sole source of innovation. Without research, it 
implies, there is no innovation. Consequent upon this, it is pertinent that answers 
be sought to the following questions: are there special training on climate change 
and adaptation measures in the three countries under study? are there the 
presence of linkages/collaborations among actors in the climate change and food 
security innovation systems across the three countries? and do the existing 
domestic environment support climate change adaptation and food security issues 
in these countries?  

This study therefore sought to determine the presence of linkages among key 
actors in the climate change and food security innovation system in Nigeria, Sierra 
Leone and Liberia. Specifically, the study aimed to: 

1. ascertain the presence/availability of special training on climate change 
adaptation; 
 

2. determine the presence and intensity of linkages/collaborations among the 
stakeholders in the climate change and food security innovation systems  in 
the countries;  

 
3. ascertain the performance of the system on the basis of innovation 

generation and 
 

4. determine respondents’ perception of domestic environment support for 
climate change adaptation and food security. 
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Methodology  

Study Areas and Sampling Procedure 

The study was carried out in three West African countries, namely; Nigeria, Sierra 
Leone and Liberia. Tools of participatory research namely: structured 
questionnaire, semi structured interview schedule, key informant interviews and 
focus group discussions (FGDs) were used in data collection.  

Respondents for this study were selected through a multistage sampling 
technique. In the first stage, thirteen states (namely: Abia, Adamawa, Borno, 
Cross Rivers, Delta, Enugu, Imo, Kogi, Ondo, Oyo, and Plateau states), were 
selected from the  seven agro-ecological zones in Nigeria;  In Sierra Leone, six 
districts (namely: Freetown Peninsula, Kailahun, Bo, Koinadugu, Moyamba and 
Free Town Coastal Plain districts) were selected from the four agro-climatic 
regions, while seven counties (namely: Nimba, Bong, Lofa, Grand Bassa, Margibi, 
Grand Cape Mount and Grand Gedeh) were selected from the four agro-climatic 
regions, in Liberia. 

In the second stage, using the delineation by the different states’ Agricultural 
Development Programmes (ADPs), in Nigeria, two agricultural zones were 
randomly selected from each state giving a total of 26 agricultural zones in Nigeria. 
From each of the selected zones, 25 farming households were randomly selected 
for interview. This gave a total of 650 framing households from Nigeria. In Sierra 
Leone, a sample size of 70 farming households were randomly selected from each 
of the six districts giving a total of 420 households; while in Liberia 60 farming 
households were randomly selected from each of the counties surveyed, giving a 
total of 420 farming households. 

The sample of farming households for this study was selected through a 
combination of strategies that recognized the social component of indigenous 
knowledge and practices. Criteria used for selection included age (for historical 
insight on indigenous knowledge), framing experience and interest. In all, a total of 
1,490 farming households were interviewed. However, 1,424 (624 from Nigeria); 
(400 from Sierra Leone) and (400 from Liberia) completely filled interview 
schedules were used for analysis. 

On the other hand, data were collected from a total of two hundred (200) 
respondents from various organizations, covering research institutes, training and 
education institutions, credit institutions, policy and regulatory bodies, private 
consultants / NGOs, farmers’ associations and public services delivery 
organizations in Nigeria, Sierra Leone and Liberia. However, only 164 completely 
filled questionnaires, consisting of 124 from Nigeria; 20 each from Sierra Leone 
and Liberia, respectively, were used for analysis. 

 

 



   Journal of Agricultural Extension 
  Vol. 16 (2), December 2012 
 

38 

 

Measurement of Variables 

The intensity of collaboration was measured on a five point Likert-type scale of 
“None”, “Weak”, “Average”, “Strong” and “Very strong”, with nominal values of 1, 2, 
3, 4 and 5, respectively. These values were added to obtain 15, which was further 
divided by 5 to get a value of 3.0, which was regarded as the mean. Collaborations 
with mean scores of less than 3.0 were regarded as showing weak intensity while 
those with mean scores of greater or equal to 3.0 were regarded as showing 
strong intensities. Respondents were also asked to indicate how collaborations 
with the various organizations have changed over the past five years. To measure 
this trend, each respondent was required to indicate his/her responses by ticking 
any of the options namely “Decreasing”, “Remained the same” and “Increasing”. 
Values assigned to these options were 1, 2 and 3; these values were summed to 
obtain 6.0 and was divided by 3 to obtain 2.0 which was regarded as the mean. 
Collaborations with mean scores of less than 2.0 were regarded as showing 
decreasing intensities over the past five years with, while those with mean scores 
of above 2.0 were regarded as showing increasing intensities over the past five 
years. 

Data Analysis 

Data relating to farmers’ profile, manpower and specialization were summarized 
using percentages and mean scores. Also, mean scores and trend analysis were 
used to summarize information on manpower trend, climate change trend and 
intensity of collaborations among key stakeholders in the climate change /food 
security innovation system in the last five years.  

 
Results and Discussion 

Possession of Specialized Training on Climate Change Adaptation and/or 
Food Security Issues 

Table 1 shows that only 1.8% of respondents from Nigeria, 2.5% of respondents 
from Sierra Leone and 0.7% of respondents from Liberia possessed special 
training on climate change adaptation and food security issues. It can be inferred 
from the above findings that majority of the respondents across the three countries 
possessed no special training on climate change adaptation and on food security 
issues. 

The Table further reveals that only about 2% of family members or farm workers 
from Nigeria, 1% from Sierra Leone and 0.2% from Liberia possessed a 
specialized training on climate change adaptation and food security issues. On 
provision of opportunities for training for staff or family members on climate 
change adaptation, 3.0% of respondents in Nigeria reported to have provided such 
opportunities, while 0.2% of respondents from both Sierra Leone and Liberia 
agreed to have also provided such training opportunities. The implication for this is 
that there is so much work to be done by all stakeholders involved in climate 
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change adaptation measures, if the issue of food security is be achieved for the 
teeming population across Africa and the world at large. 

TABLE 1 
Distribution of rural households by training, experience and  

skills possessed 

Training, experience and skills Nigeria 
(%) 

Sierra 
Leone (%) 

Liberia 
(%) 

Do you have specialized training in Climate 
Change adaptation and /or food Security 
issues 

   

Yes 1.8 2.5 0.7 

No 98.2 97.5 99.3 

Do any members of your family or farm 
workers have specialized training in Climate 
Change adaptation and /or food Security 
issues 

   

Yes 2.2 1.0 0.2 

No 98.8 99.0 99.8 

Does your farm provide opportunities for 
training staff / family members 

   

Yes 3.0 0.2  0.2 

No 97.0 99.8 99.8 

 
Intensity and Trends of Linkages / Collaboration Among Key Actors in the 
Climate Change and Food Security Innovation System 
 
Existence of Local and Overseas Collaborations in the Climate Change and 
Food Security Innovation System in Nigeria, Sierra Leone and Liberia 
 
Data in Figure 1 indicated the non – existence of overseas linkages / collaboration 
in the area of climate change and food security among majority of the rural 
households across the three countries. The presence of local collaboration was 
higher in Nigeria (11.0 percent) than in Sierra Leone (2.0 percent) and Liberia (3.2 
percent). Collaboration among actors in the climate change and food security 
innovation system is essential for relevance, capacity building and increase 
innovative performance of the actors and the system in general. The extent of 
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collaboration also suggests the level of involvement in climate change and food 
security activities. 

Nigeria Sierra Leone Liberia
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0

1.2

3.2
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Figure 1: Farmers’ reported existence of local and overseas collaborations 
on climate change and food security in Nigeria, Sierra Leone and 

Liberia 

 

Intensity of Linkages/Collaborations between Farmers and other Actors in 
the Climate Change and Food Security Innovation System in Nigeria, Sierra 
Leone and Liberia 

Data on Table 2 reveal that the intensity of linkages / collaborations existing 
among actors in the enterprise domain, in the three countries, outweighs that with 
other domains, with higher collaborations existing among the small-scale farmers 
and famers’ associations. Nigeria tends to have higher linkages / collaborations 
among the actors in all the domains followed by Liberia in three out of the four 
major domains, while Sierra Leone only showed a higher intensity than Liberia in 
the area of linkage with policy makers. Collaboration among actors in the climate 
change and food security innovation system is essential for relevance, capacity 
building and increase innovative performance of the actors and the system in 
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general. The extent of collaboration also suggests the level of cohesion and/or 
involvement of the different actors in climate change and food security activities. 

TABLE 2 
Mean scores of intensity of linkages / collaborations between farmers and 

other actors in the climate change and food security innovation system 
 

Collaborating Actors Nigeria Sierra Leone Liberia 
Mean Standard 

deviation 
Mean Standard 

deviation 
Mean Standard 

deviation 

R &D Agencies 
Domain 

      

National agricultural 
research organization 
(e. g. NIHORT, FIIRO, 
NRCRI, IAR, etc.) 

2.14 1.17 1.07 0.25 1.09 0.34 

Regional agricultural 
research organization 
/ network 

1.36 0.66 1.07 0.25 1.13 0.44 

International 
agricultural research 
organization / network 
(e.g. IITA) 

2.21 1.46 1.05 0.22 1.05 0.22 

Universities 1.89 1.29 1.09 0.34 1.21 0.42 
Overall mean 1.90 1.15 1.07 0.27 1.12 0.36 
Policy Makers 

Domain 
      

National agricultural 
research council 

1.42 0.62 1.14 0.35 1.06 0.30 

Policy makers 1.66 1.13 1.19 0.39 1.21 0.41 
Standard setting body 
(e. g. NAFDAC, SON, 
etc.) 

2.06 1.06 1.03 0.18 1.01 0.09 

Overall mean 1.71 0.94 1.12 0.31 1.09 0.27 
Enterprise Domain       
Small – scale Farmers  2.93 1.08 1.19 0.38 1.42 0.70 
Medium – large scale 

farmers 
2.69 1.40 1.17 0.39 1.14 0.44 

Farmers Association  2.88 1.35 1.22 0.44 1.25 0.70 
Agricultural  

cooperatives 
2.37 1.09 1.22 0.44 1.19 0.49 

Financing/ credit/ 
venture capital 

2.44 1.38 1.03 0.17 1.02 0.15 

Input suppliers e.g. 2.00 1.09 1.03 0.18 1.03 0.17 
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Seed companies  
Agricultural machinery 
suppliers 

1.41 0.69 1.05 0.23 1.04 0.30 

Agricultural produce 
marketers 

2.39 1.21 1.09 0.25 1.18 0.48 

Consumers of 
agricultural products 

2.81 1.32 1.08 0.21 1.18 0.54 

Overall mean 2.44 1.18 1.13 0.30 1.16 0.44 
Extension Agencies 
Domain 

      

Extension agencies (e. 
g. ADPs including 
private extension 
services) 

1.98 1.17 1.12 0.37 1.25 0.46 

Federal / State 
Ministries of 
Agriculture 

1.84 0.91 1.11 0.39 1.33 0.47 

Federal / State 
Ministries of 
Environment 

2.10 1.12 1.05 0.22 1.28 0.45 

Overall mean 1.97 1.07 1.09 0.33 1.29 0.46 

 

Linkage Trends between Farmers and R & D Institutions in the Climate 
Change and Food Security Innovation System in Nigeria, Sierra Leone  
and Liberia 

Figure 2 shows the perceived linkages existing between farmers and research and 
development institutions between 2005 and 2009 in the three countries. The data 
reveal a perceived increase in the trend of linkage between the farmers and the R 
& D institutions in Nigeria between 2007 and 2009, with a linkage index of more 
than 2. On the other hand, data from Sierra Leone and Liberia show a stabilized 
trend in their linkage with R &D institutions over the past five years (with linkage 
index of less than 2 each), with Sierra Leone showing a higher intensity of linkage 
than Liberia. 
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Figure 2: Percieved trend of  linkage between farmers and R &D institutions 
in Nigeria,  Sierra Leone and Liberia 

Linkage Trends between Farmers and Policy making bodies in the Climate 
Change and Food Security Innovation System in Nigeria, Sierra Leone and 
Liberia. Data in Figure 3 show the linkage trend between farmers and policy 
making bodies in the different countries. The Figure shows a low linkage index of 
less than 2 for all the countries. However, data from Nigeria show an unstable 
trend between 2005 and 2008, with an upward trend since 2008. On the other 
hand, data from Sierra Leone and Liberia reveal a more stable linkage between 
the farmers and policy making bodies, with Sierra leone having a higher 
colllaboration intersity than Liberia. 
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Figure 3: Percieved trend of  linkage between farmers and policy making 
bodies in Nigeria,  Sierra Leone and Liberia 

Linkage Trends among actors within the enterprise domain in the Climate 
Change and Food Security Innovation System in Nigeria, Sierra Leone and 
Liberia 

 Data in Figure 4 show the linkage trend among key actors (which include Small – 
scale farmers, medium – large scale farmers, farmers association, agricultural  
cooperatives, financing/ credit/ venture capital, Input suppliers, agricultural 
machinery suppliers, agricultural produce marketers and consumers of agricultural 
products) within the enterprise domain. The data reveal a higher linkage index 
among these actors than with other actors in the climate change and food security 
innovation system across the three countries. The data also show an increasing 
linkage trend among these actors in Nigeria than in Sierra Leone and Liberia, with 
Sierra Leone showing a higher linkage intersity trend than Liberia. 
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Figure 4: Percieved trend of  linkage among actors in the enterprise domain 
in Nigeria,  Sierra Leone and Liberia 

 

Linkage Trends between Farmers and Technology Delivery Institutions in 
the Climate Change and Food Security Innovation System in Nigeria, Sierra 
Leone and Liberia. Figure 5 shows the linkage trends between farmers and the 
technology delivery institutions  across the three countries. The data reveal an 
incresing higher linkage index ( of more than 2) between farmers and the 
technology delivery institutions in Nigeria than in Sierra Leone and Liberia. On the 
other hand, data from Sierra Leone also shows an uneven increasing linkage trend 
over the past five years, with  Liberia showing a more stable linkage trend between 
the farmers and technology delivery insitutions. The linkage index between 
farmers and the technology delivery insitutions in Sierra Leone and Liberia was 
less than 2. 
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Figure 5: Linkage trends between farmers and technology delivery services 
in Nigeria, Sierra Leone and Liberia 

 

Performance of the System on the Basis of Innovation Generation 

Figure 6 reveals the types of innovation generated by enterprises over the past ten 
years in Nigeria, Sierra Leone and Liberia. In Nigeria, it is evident that new 
improved crop varieties / livestock breeds (38.5%), new information (25.2%), new 
markets for products (16.1%) and upgrading of machinery were the innovation 
generated over the past ten years. In Sierra Leone, the innovations generated 
included new markets for products (16.1%) and upgrading of machinery (13.3%). 
For Liberia, it is evident that over the past ten years, virtually nothing has been 
done in the area of generating innovations by the enterprises. From this findings, it 
is clear that innovations are very poorly generated across the countries under 
study. Efforts should be channeled by the relevant government bodies e.g. 
Ministries of Agriculture, Research organizations etc to ensure that innovations are 
generated always so that the gap between the use of primitive methods in 
agricultural production and use of improved methods as found in other developed 
parts of the world can be bridged. 
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Figure 6:  Types of innovations generated by enterprises over the last ten 
years in Nigeria, Sierra Leone and Liberia 

 

 

Respondents’ Perception of Domestic Environment Support for Climate 
Change Adaptation and Food Security 

Respondents’ Perception of Farms Ability to Adapt to Changes in the Local 
or International Environment.  

Figure 7 reveals the respondents’ perception regarding their farms ability to adapt 
to changes in their environment. Respondents from the three countries (Nigeria, 
Sierra Leone and Liberia respectively) noted that the ability of their farms to adapt 
to climate changes was not good (28.8%, 67.5% and 46.7%). On the average, 
40.2%, 32.2% and 0.5% of the farmers from Nigeria, Sierra Leone and Liberia 
respectively agreed that their farms can adapt to these changes.  This findings 
show that farms in these countries have very limited capacities to adapt to 
changes in the environment. Any differences between countries? This could 
probably be done to absence of policies on climate change or limited adaptive 
measures to the changing climate. There is need therefore to strengthen if any, 
existing policies on climate change adaptation and mitigation and to also 
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reposition research institutes in the search for innovative adaptive measures to 
climate change effects. 
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Figure 7: Percentage distribution of respondents by perceived ability of 
farms to adapt to changing environment 

 

Farmers Perception on Domestic Support for Climate Change Adaptation 
and Food Security in Nigeria, Sierra Leone and Liberia. From Table 3, it is 
evident that the respondents from the countries under study perceived domestic 
environments support for climate change adaptation and food security to be poor. 
The reason for this may be due to absence of mitigation measures and policies on 
climate change that carter for the rural poor in the fight against the dangerous 
consequences of climate change. 
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TABLE 3 
Farmers’ perception of domestic environment support for climate change 

adaptation and food security in West Africa 

Statements Nigeria Sierra Leone Liberia 
M  SD M  SD M  SD 

Government incentives for 
innovation 

1.73 1.06 1.16 0.44 1.18 0.41 

Availability of trained and 
experienced scientists 

 
1.76 

 
1.07 

 
1.18 

 
0.48 

 
1.34 

 
0.53 

Local universities responsiveness 
to needs of the sector 

 
1.60 

 
1.23 

 
1.15 

 
0.65 

 
1.19 

 
0.39 

National R & D organizations 
responsiveness to needs of the 
sector 

 
1.39 

 
0.78 

 
1.07 

 
0.26 

 
1.06 

 
0.27 

Standard setting bodies and 
laboratory infrastructure 

 
1.44 

 
0.90 

 
1.10 

 
0.37 

 
1.02 

 
0.14 

Intellectual property protection to 
support innovation 

 
1.50 

 
0.99 

 
1.14 

 
0.43 

 
1.01 

 
0.11 

Availability of financing / venture 
capital 

 
1.51 

 
0.90 

 
1.23 

 
0.57 

 
1.02 

 
0.20 

Information and 
telecommunication infrastructure 

 
1.79 

 
1.07 

 
1.34 

 
0.73 

 
1.10 

 
0.35 

State of power supply 1.49 0.74 1.26 0.61 1.01 0.10 
State of water supply 1.72 1.01 1.30 0.60 1.04 0.11 
Road, rail, air and sea 
communication infrastructure 

 
1.63 

 
0.92 

 
1.24 

 
0.55 

 
1.34 

 
0.30 

Supportive polices for science and 
technology and agriculture 

 
1.61 

 
0.98 

 
1.16 

 
0.48 

 
1.07 

 
0.68 

Marketing infrastructure and 
supportive policy 

 
1.59 

 
0.94 

 
1.12 

 
0.37 

 
1.24 

 
0.35 

 

Conclusion and Recommendation  

At the moment, there seems to be no specialized trainings on climate change 
adaptation and food security issues in the West African sub region. This has a 
direct effect on the adaptation options available to the farmers. It is obvious that 
farmers are innovating through indigenous adaptive measures. Though efforts are 
presently being channeled into more scientific ways of adapting to climate change, 
these are not yet accessible or available to the farmers who are the end users of 
such innovations. A possible reason for this could be that research has not 
adequately covered the issues of climate change adaptation and food security or 
that the available information is yet beyond the reach of the farmers. This points to 
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the poor agricultural extension contacts the farmers have had with agricultural 
extension outfits of the different countries.  

Another factor directly connected to the issue of innovative adaptive measure is 
the extent of collaboration existing among the different stakeholders. Studies on 
innovation indicate that the ability to innovate is often related to collective action 
and knowledge exchange among diverse actors, incentives and resources 
available for collaboration, and having in place conditions that enable adoption and 
innovation e.g., by farmers or entrepreneurs. However, there was a poor intensity 
of collaborations with foreign partners across the three countries, even though 
there appeared to have been more collaboration with local institutions, especially 
in Nigeria. Foreign collaboration is needful to bridge the gap in knowledge and 
experience on innovative adaptive measures to climate change and food security. 
Collaboration with foreign partners will also help in the transfer and build up of 
strong teams of experts which could pull resources together towards the 
generation of more innovative ways of adapting to climate change and also 
ensuring that the sub region has better chances of being food secure. 

The performance of system based on innovations generated does not reflect 
adequate research efforts. The weak domestic environment support for climate 
change adaptation and food security could possibly be a reason for poor ability of 
farms in the three countries studied to adapt to the changing climate. In the 
transfer of knowledge or innovation, locally available innovations are almost 
inadequate. Hence, there is need to generate innovations blended with modern 
knowledge in order to increase the performance of systems. 

The following were recommended: 

1. Formulation of a comprehensive climate change policy at the a global level 
and within Africa and especially in the West African sub region will be a 
necessary first step towards dealing with the challenge of climate change 
within the West African sub region. A number of climate change 
conferences have been held in recent years all over the world. Such 
conferences are platforms which provide necessary input into a global 
climate change policy, which would in turn be translated or domesticated in 
the respective countries taking cognizance of their varying agro-ecological 
and climatic characteristics. 

2. A conference on formulation of climate change policy in West Africa is 
proposed; the essence of this is to solicit for political support from the 
various governments of countries in West Africa. 

3. There should be increased and improved funding and training on climate 
change and food security issues to boost manpower skill which will 
subsequently lead to increase in productivity. 
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4. Collaboration efforts, between local and foreign partners should be 
intensified. This will bring about the generation of better and improved 
innovations on food security and adaptive measures. 

5. The various systems / Ministries / Parastatals involved in innovations 
generation should work closely with research institutions and foreign 
partners to enhance the generations of innovations and also, to blend 
locally available adaptive measures with those generated over time. 

6. There is need to revisit the existing research reward system, which favours 
the publication of research endeavours  in peer reviewed western journals 
and link rewards to impact on the productive sector in order to achieve 
functional coordination of research efforts. 
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Abstract  

Valid knowledge is important as it predisposes journalists to report with 
precision, yet journalists’ behaviours need to be influenced so as to 
increase awareness and dissemination of climate change news. The 
study investigated the attitude of print media journalists towards the 
coverage of climate change news in Nigeria. One hundred and fifty 
journalists who specialized in the area of science, environment and social 
sciences were randomly selected from ten national dailies namely: Daily 
Sun, Guardian, Daily Champion, ThisDay, The Nation, The Punch, Daily 
Times, Daily Independent, Business Day and Vanguard newspapers and 
interviewed. Data were analyzed using frequency, percentage, mean 
scores, and multiple regression. Majority of the journalists’ perceived the 
Internet (M= 2.67; S.D= 0.79) as being the most important source of 
climate information. Majority (73.1%) of the journalists lacked training in 
reporting climate change issues. Majority statistics of the journalists had 
favourable attitude towards reporting of climate change issues. Some 
personal characteristics, namely, sex, training in reporting climate change 
issues and years in service influenced journalists’ attitudes towards 
coverage of climate change news. The study recommended that training 
of agricultural communicators should receive appropriate attention in 
universities in order to ensure that personnel with adequate training in 
agriculture and communication are not in shortfall in media organizations. 

Key words: Climate change news, journalists’ perception and 
information.  
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Introduction 

Global climate change is a phenomenon that has received increasing attention in 
the last decade. The attention is motivated by assertions that Africa has had her 
fair share of food insecurity and starvation, ignorance and disease as well as 
widespread poverty. Most of the disasters hitting Africa are climate related. 
However, the media, which has an important influence on the society, has failed 
to clearly link climate, disasters and society (Rod, Richard and Ambika, 2006).  

If people get climate information well in time it could help them develop mitigation 
strategies to cope with the looming dangers. According to Luganda (2008) if the 
important connection between climate information and the negative extreme 
events can be established and relayed to the end users, intervention strategies 
could be taken ahead of time. By understanding, planning for and adapting to a 
changing climate, individuals and societies can take advantage of opportunities 
and reduce risks. Looking at contemporary events, there is need to develop the 
capacity of the media to achieve this goal.    

Many African photojournalists have captured and documented best-known climate 
stories which were disseminated by global networks. These stories have 
connected the continent with starvation, the effects of droughts and floods with 
records of people and animals dying, poverty, and many other attendant social 
evils linked to the climate. The non- adaptive and mitigation stories that fail to 
make connections between the public and climate science are in many ways what 
are considered to be the African climate stories by the media. Although a lot of 
useful climate information exists within the science community, it has been 
rendered of little significance to the ordinary public because it has been difficult for 
journalists to comprehend valid climate knowledge, and also dissemination 
channels are not well developed.  

It has also been observed that the media have a poor understanding of the climate 
change debate and express little interest in it. The complicated language aside, 
most of the climate information is often considered boring and unexciting, as 
practicing journalists have testified (Rod, Richard and Ambika, 2006). The media 
is not doing enough in depth analysis of the climate factors that may be causing 
the disasters. Neither do they deliberately and as a strategy, develop specialized 
reporters on climate issues, let alone science writers. The media mainly focus on 
what the politicians are saying; they do not seek scientists’ input (Sundblad, 2008).  

The dissemination of climate information influences decision making as the 
individuals, communities or governments make informed decisions because all 
humans are implicated to varying degrees in contributing to sources of 
greenhouse gas emissions – through household activities, engagement in 
industrial activities, consumption and transport. Hence, valid knowledge is 
important as it predisposes journalists to report with precision, which will in turn 
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enable people to react and to develop strategies to minimize the negative 
consequences of global climate change.  

It is journalists’ behaviour that needs to be influenced to increase awareness and 
dissemination of climate change news. There are grounds to conclude that 
knowledge may effect behavioural changes. Knowledge is the foundation of a 
process in which attitudes, norms and perceptions of possibilities to act are 
carefully monitored to clarify and decide between behavioural alternatives 
(Sundblad, 2008).  

Therefore, armed with useful climate information, the media can help to add value 
to climate issues by getting more relevant inputs from related sectors and provide 
a wealth of useful information that can help decision making. Unfortunately, this is 
not taking place with the climate reporting and related stories coming out of Africa. 
According to Lunganda (2008) several reasons as opined by practicing journalists 
in many countries on the continent suggest that the very nature of the subject 
matter is predominantly boring and uninspiring; and that insufficient exposure to 
the subject is big hindrance.  

This brings to the fore the investigation of print media journalists attitude towards 
climate change news coverage in Nigeria. The questions relates to what are the 
personal characteristics of the journalists involved in reporting climate change 
news? What are the information sources considered important by the journalists in 
reporting climate change news? What are the knowledge levels of the journalists? 
Again, what are the journalists’ attitudes towards the coverage of climate change 
news? This study was designed to provide answers to the questions posed above. 

Objectives of the Study 

The study sought to examine the print media journalists’ attitude towards coverage 
of climate change news in Nigeria. Specifically the study sought to: 

1. identify journalists’ information sources about climate change; 

2. determine the knowledge level of journalists on agriculture- related climate 
change issues;  

3. assess journalists attitudes towards agriculture-related climate change 
news; and 

4. ascertain the influence of journalists personal characteristics on their 
attitude towards the coverage of agriculture-related climate change news. 

 

Methodology 

A purposive sampling technique was used in selecting ten (10) national dailies 
based on their daily circulation potentials relative to other newspapers. To draw a 
representative sample, a simple random sampling method was used in selecting 
15 journalists that specialized in science, environmental and social science 
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journalism giving a total sample size of 150. However, valid responses for analysis 
were obtained from a total of 104 journalists. 

To measure the personal characteristics of the journalists, relevant questions were 
asked on the journalists’ sex, age, educational level, area of academic 
specialization, area of job specialization, professional status, and years in service. 
To identify the journalists’ important information sources about climate change, a 
three point Likert-type scale of highly important =3, important =2, not important =1,  
was used to measure the basis of how important they considered the listed 
sources of information on climate change. The values on the Likert-type scale 
were added and the product was divided by 3 to get a mean score of 2.0; hence 
variables with mean scores of 2.0 or above were regarded as important sources. 

To determine the knowledge level of journalists on agriculture- related climate 
change issues, 20 knowledge based questions on climate change were asked and 
these questions elicited what respondents knew about climate change. The 
respondents were to respond ‘yes” or “no” to the questions.  Each time a 
respondent gave an answer that indicated correct knowledge; a score of 1 was 
given. Each of the respondents was categorized based on their scores into:  

 high knowledge: 14-20 correct responses of the 20 questions; 

 moderate knowledge: 7-13 correct responses of the 20 questions; 

 low knowledge: 1-6 correct responses of the 20 question; and 

 no knowledge: no correct answers to any of the 20 questions. 

To assess journalists’ attitude towards agriculture-related climate change news, 
favourable and unfavourable statements were randomly mixed and arranged in a 
Likert-type format with five response options of strongly agree (5), agree (4), 
undecided (3), disagree (2) and strongly disagree (1) scaled 5 to 1, respectively, 
such that the values were added  to obtain 15, with a mean score of 3. Therefore, 
statements with mean scores of above 3.00 were regarded as those that the 
respondents agreed to the issues raised as regards coverage of climate change 
news. On the other hand, statements with mean scores of below 3.00 were 
regarded as those that the respondents disagreed with the issue raised as regards 
coverage of climate change news. In line with the above, means of above 3.00 for 
favourable statements were regarded as positive attitudes, while for unfavourable 
statements were regarded as negative attitudes. Also means of below 3.00 for 
favourable statements were regarded as negative attitudes but positive for 
unfavourable statements. 

To ascertain the influence of journalists’ personal characteristics on their attitude 
towards the coverage agriculture-related climate change news, a regression model 
was employed. In general, frequency, percentage, mean score, mean deviation, 
and regression were used for data analysis. 
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Results and Discussion 

Socio-Economic Characteristics of Respondents 

Data in Table 1 show that majority (74.0%) of the journalists were males. This 
implies that male journalists dominated the newspaper institutions and by 
implication, this maybe due to the fact that climate change news reporting/ 
journalism is a time-consuming profession and the responsibility for domestic work 
is still primarily on the woman. Asa (2010), reports that climate change journalism 
remains a great challenge for female journalists. Majority (53.8%) were within the 
age range of 31 - 40 years. The mean age of the journalists was 34.3 years, 
indicating that the journalists were predominantly in their active ages and hence 
high productive stage. 

Table 1 also indicates that over 90% of the journalists have educational 
qualification higher than school certificate with 45.2% of the journalists having first 
degree certificate, while 29.8% had HND certificates. About 12% of the 
respondents had Master’s degree and OND certificates, respectively. Only 2.0% 
had school certificate/ GCE. This foregoing analysis shows that the respondents 
were highly educated and this debunks the earlier assertion that journalism in 
Nigeria is a dumping ground for drop-outs (Olowu and Yahaya, 1993).  

The result in Table 1 shows that 14.4% of the respondents academically 
specialized in mass communication/ broadcast journalism, while 13.5% and 10.6% 
specialized in sociology and languages, respectively. Meanwhile, 8.7% and 7.7% 
of the respondents studied microbiology/ biochemistry, and geology/earth science. 
Respondents who studied agricultural science constituted 5.8% of the 
respondents. The result of the study shows that arts and social science journalists 
predominated in the study with respect to the coverage of climate change. This is 
similar to Dunwoody and Peters (1992) findings, that a typical journalist in the U.S 
is less likely to have majored in science than is an average U.S resident. 

Data in Table 1 further revealed that 16.0% of the journalists specialized in 
environment/ property reporting, 14.7% specialized in general journalism; 14.2% in 
agricultural journalism and 13.8% were news editors. About 7% of the journalists 
were political journalists, while 5.7%, 5.2% and 5.1% were foreign news 
journalists, graphic presenters/ IT reporters, and news correspondence/features, 
respectively.  

Data in Table 1 further indicate that majority (73.1%) of the journalists were not 
trained in reporting climate change issues/events, while only 26.9% of the 
journalists were trained. This agrees with Luganda (2008) findings that identified 
lack of expertise in climate change issues and lack of training in journalistic skills 
as major factors constraining journalism. These points to the fact that majority of 
the journalists who cover agriculture- related climate change news do not have 
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any relevant training in the subject matter. The implications of these may probably 
range from general apathy towards agriculture - related climate change news 
coverage to gross inaccuracies in reportage.   

Greater proportions (61.5%) of the journalists were in reportorial, while 35.6% 
were in editorial. About 3% of the journalists were columnists. In terms of their 
years in service, a greater proportion (58.7%) of the journalists had spent 1-5 
years in journalism, while 25.9%, 12.5% and 2.9% had spent 6-10 years, 11-15 
years and 16-20 years, respectively. The mean years in service by the journalists 
were 5.85 years. This finding implies that majority of the journalists had been in 
the profession for not less than 5 years. 

TABLE 1 
Percentage distribution of respondents by socio-economic  

characteristics (N= 104) 

Socio-economic characteristics  Percentage 
(%) 

Mean 

Sex   
Male 74.0  
Female 26.0  
Age (years)   
≤30 27.9  
31-40 53.8 34.3 
≥40 18.3  
Educational level   
School cert./ GCE 2.0  
OND 11.5  
HND 29.8  
First degree  45.2  
Master’s level 11.5  
Area of academic specialization   
Mass communication/broadcast journalism 14.4  
Sociology 13.5  
Languages 10.6  
Arts/ humanities 9.0  
Pharmacognosy, microbiology and biochemistry 8.7  
Business management/administration 8.7  
Public administration 8.3  
Geology/earth science 7.7  
Political science 7.0  
Engineering (computer, electronics, etc)  6.3  
Agriculture  5.8  
Area of job specialization   
Environment/property 16.0  
General journalism 14.7  
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Agriculture  14.2  
Editing 13.8  
Politics 6.7  
Foreign news reporters 5.7  
Graphic presentation/IT reporting 5.2  
News correspondents and features 5.1  
Online reporting 4.8  
Education beat 4.8  
Health  4.7  
Business news 4.3  
Training of journalists on climate change 
reporting 

  

Yes  26.9  
No 73.1  
Professional status   
Reportorial  61.5  
Editorials 35.6  
Columnists 2.9  
Years in service   
1-5 years 58.7  
6-10 years 25.9 5.85 
11-15 years 12.5  
16- 20 years  2.9  

 

Perceived Importance of Information Sources 

Data in Table 2 indicate that journalists perceived some information sources to be 
more important than others with regards to their need of climate change news. 
Sources perceived as being more important include Internet (M= 2.67; S.D= 0.79), 
television (M=2.42; S.D= 0.68), Nigeria ministry of environment (M=2.40; S.D= 
0.65), political leaders (M= 2.39; S.D= 0.67), public opinion (M=2.38; S.D= 0.77), 
scientific journal (M=2.35; S.D= 0.70), newspapers (M=2.28; S.D= 0.74), 
developing countries government (M=2.11; S.D= 0.66), radio (M=2.08; S.D= 0.91), 
international agencies (M=2.02; S.D= 0.81) and developed countries government 
(M=2.01; S.D= 0.77).  

On the other hand, sources considered of less importance included: twitter (M= 
1.46; S.D= 0.68), face book (M=1.53; S.D= 0.65), blogs (M= 1.58; S.D= 0.66), and 
ministry of agriculture (M=1.78; S.D= 0.72). The Table also shows that the 
standard deviations were all less than 1.0 showing that the journalists’ individual 
scores as regards their opinion on the importance of the information sources did 
not differ much from the mean score. 
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TABLE 2 
Perceived importance of the information sources 

Sources Mean S.D 

Internet 2.67* 0.79 
Television 2.42* 0.68 
Nigeria ministry of environment 2.40* 0.65 
Political leaders 2.39* 0.67 
Public (including opinion survey) 2.38* 0.77 
Scientific journal 2.35* 0.70 
Newspapers 2.28* 0.74 
Academics  2.13* 0.77 
Developing countries government 2.11* 0.66   
Radio 2.08* 0.91 
International agencies 2.02* 0.81 
Developed country government 2.01* 0.77 
Ministry of science & technology 1.97 0.71 
Special interest group 1.92 0.66 
Private organization 1.90 0.66 
Farm magazines 1.79 0.77 
Ministry of agriculture 1.78 0.72 
IPCC publication 1.61 0.72 
Letters to the editors 1.61 0.70 
Blogs 1.58 0.66 
Face book 1.53 0.65 
Twitter 1.46 0.68 

* Important information sources  
 
Knowledge level of Journalists on Agriculture - Related Climate Change 
Issues 
 
Table 3 shows that 78.8% of the journalists had high knowledge about climate 
change, 3.8% of the journalists had low knowledge, while 17.4% had moderate 
knowledge of climate change. This result opposes the findings of Luganda (2008) 
which described the media as being ignorant of climate science. The high 
knowledge level of the journalists may probably be due to their higher educational 
level and exposure to the use of ICT tools (e.g. internet) which are more efficient 
and effective when compared with other traditional information sources. 
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TABLE 3 
Distribution of respondents on the basis of knowledge level on  

climate change 

Level of knowledge on climate change %  

No knowledge 0.0 

Low knowledge (1-6 scores) 3.8 

Moderate knowledge (7-13 score) 17.4 

High knowledge (14-20 scores) 78.8 

 

 
Attitudes of the Journalists towards the Coverage of Agriculture- Related 
Climate Change News   

The result (mean and standard deviation) of the responses of the journalists as 
regards the coverage of agriculture- related climate change news are shown in 
Table 4. Respondent’s agreement with the favourable stated items in the attitude 
scale indicated positive attitude towards coverage of agriculture- related climate 
change news, while agreement with unfavourable items indicated negative attitude 
towards coverage of agriculture- related climate change news.  

 It is evident from the Table that the respondents had positive attitude 
towards the coverage of agriculture- related climate change news in most of the 
statements. Most of the respondents agreed that there is need for close 
collaboration between journalists and agriculture experts (M=3.54; S.D= 0.52); 
news coverage on agricultural climate conditions is necessary for the achievement 
of increased productivity and income (M= 3.53; S.D= 0.67); climate change news 
coverage is necessary to generate understanding and co-operation among 
farmers (M= 3.40; S.D= 0.73); journalists should cover adequately agriculture- 
related climate change events in order to save the planet (M= 3.26; S.D= 0.88); 
agriculture- related climate change news coverage would help to provide better 
and improved journalist service to farmers and the public (M= 3.26, S.D= 0.71) 
and agriculture- related climate change is of high news worthiness (M= 3.09; S.D= 
0 .95).  

On the other hand, the respondents did not agree with the following unfavorable 
statements:  coverage of agriculture- related climate change will lead to conflict 
between the media owners and the reporters (M=2.19; S.D= 1.30); newspapers 
does not reach the rural farmers in their villages, hence there is no need to report 
on climate change as it relates to agriculture (M= 2.05; S.D= 1.15); many farmers 
can not afford to purchase newspapers that cover agriculture- related climate 
change issues (M=1.94; S.D= 1.20); the coverage of agriculture- related climate 
change news will not increase farmers' socio-economic status (M=1.92, S.D= 
1.21); media houses tend to lose as a result of covering agriculture- related 
climate change news (M=1.82; S.D= 1.29) and media owners/editors do not 
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appreciate climate change news (M= 1.74; S.D= 1.00). The respondents further 
disagreed with the statements that the coverage of agriculture- related climate 
change news will not increase journalists’ knowledge of climate science (M=1.72; 
S.D= 1.13) and if journalists should give in to cover agriculture- related climate 
change on a long term basis, they will be committing professional suicide (M=1.54; 
S.D= 0.94). The data equally show standard deviations greater than 1.0 indicating 
that the journalists’ individual scores as regards their responses on attitude 
towards the coverage of agriculture- related climate change news are more spread 
apart; implying that their responses differed much from the mean score. 

Considering the serious climatic impacts on agriculture especially in the area of 
food security and poverty in Nigeria, the positive attitude about coverage of 
agriculture- related climate change news suggest the desire of the journalists for a 
better and improved journalistic service to farmers and the public, and hence 
agriculture in Nigeria. This assertion could be confirmed by the high mean of 3.53 
and 3.26 recorded among journalists’ on the items which say that news coverage 
on agricultural climate conditions is necessary for the achievement of increased 
productivity and income, and that journalists should cover adequately climate 
change events in order to save the planet, respectively. 

On the other hand, respondents also agreed to the unfavorable statements that 
reporters consider agriculture- related climate change and environmental issues to 
be boring (M= 3.43; S.D= 0.88); actually I do not care much about agricultural 
climate change news (M= 3.18; S.D= 1.08), agricultural related climate change 
news does not worth any prime space/air time/column (M= 3.30; S.D= 1.18), and 
that many farmers are not interested in climate change news reported through the 
print media (M=3.00; S.D= 0.89). The implication here is that not all the 
respondents have positive attitude towards the coverage of agriculture- related 
climate change news in Nigeria. 

In general, item ‘c which states that there is need for close collaboration between 
journalists and agricultural experts, recorded the highest mean of 3.54 among the 
journalists, while the lowest mean of 1.54 was recorded in their response to the 
statement that “I believe that if journalists' should give in to cover climate change 
on a long term basis, they will be committing professional suicide”.   

Although many journalists were willing to take up the task of increasing the 
coverage of agriculture- related climate change issues, some journalists still 
actually do not care much about agricultural climate change news. Some reporters 
consider agriculture- related climate change and environmental issues to be 
boring. This might be due to journalists not having received training in climate-
change reporting; so it is not surprising to see errors in stories about the scientific 
aspects of the issue. Some respondents perceived agriculture- related climate 
change news not to worth any prime space/air time/column probably because 
according to Boykoff and Roberts (2007) climate news stories, and specifically 
agriculture- related climate change issues competes (often weakly) with other 
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more immediate issues for public attention, and this leads to their marginality as 
media officials are more concerned with local issues like crime and jobs. Most 
times, news editors decide what to publish partly by asking what has happened 
this hour, today, or this week. With agricultural climate issues, the answer is often 
‘very little’ (because agriculture is a seasonal activity in most parts of Nigeria) 
which leads once again to the news media concentrating on events with an 
immediate impact – like politics and sports. Again, the journalists agreed that the 
local, national or international political action required to address the problems 
behind agriculture- related climate change issues moves slowly, and slow-moving 
events sit uncomfortably in the daily or weekly media timeframe (Paran, 2006). 
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TABLE 4 
Mean and standard deviation of the responses of journalists on attitude on 

coverage of agriculture climate change news 
It

e
m

s
  Journalists’ perception on climate change 

  
M  S.D Remark  

A Agricultural related climate change news coverage will not increase 
journalists' voice in climate change mitigation and adaptation strategies. 

1.72* 1.13 D 

B News coverage on agricultural climate conditions is necessary for the 
achievement of increased productivity and income. 

3.53 0.52 A 

C There is need for close collaboration between journalists and agricultural 
experts 

3.54 0.67 A 

D There should be media forum for all climate change experts 3.00 1.17 A 
E Local, national or international political action required to address the 

problems behind agricultural related climate change issues moves slowly 
3.05* 1.15 

A 

F Agricultural related climate change news coverage is necessary to generate 
understanding and co-operation among farmers 

3.40 0.73 A 

G Agricultural related climate change news coverage would help to provide 
better and improved journalist service to farmers and the public. 

3.26 0.71 A 

H Journalists should cover adequately climate change events in order to save 
the planet 

3.26 0.88 A 

I Journalists make agricultural related climate change news to be more 
relevant and responsive to the public/farmers information needs 

3.16 0.87 A 

J Journalists are not to be blamed for the low coverage of agricultural related 
climate change news 

3.14* 0.84 A 

K Agricultural related climate change is of high news worthiness 3.09 0.95 A 
L Agricultural related climate change news does not worth any prime space/air 

time/column 
3.06* 1.22 A 

M Reporters consider agricultural related climate change and environmental 
issues to be boring.  

3.43* 0.88 A 

N The coverage of agricultural related climate change news will not increase 
farmers' socio-economic status. 

1.92* 1.21 
D 

O Newspapers does not reach the rural farmers in their villages, hence there is 
no need to report on climate change as it relates to agriculture. 

2.05* 1.15 D 

P Media owners/editors do not appreciate agricultural related climate change 
news 

1.74* 1.00 D 

Q Many farmers can not afford to purchase newspapers that cover agricultural 
related climate change issues. 

1.94* 1.20 D 

R Coverage of agricultural related climate change will lead to conflict between 
the media owners and the reporters. 

2.19* 1.30 D 

S Media houses tends to lose as a result of covering agricultural related 
climate change news 

1.82* 1.29 D 

T I believe that if journalists' should give in to cover climate change on a long 
term basis, they will be committing professional suicide  

1.54* 0.94 D 

U Actually I do not care much about agricultural climate change news.  3.18* 1.08 A 
V Coverage of agricultural related climate change news will not increase 

journalists knowledge of climate science 
1.72* 1.13 D 

Statements with asterisks (*) are unfavourable statements 
A= agree, D= Disagree (Cut-off point = 3) 
Source: Field data 2010 
 



   Journal of Agricultural Extension 
  Vol. 16 (2), December 2012 
 

64 

 

 

Influence of Personal Characteristics of the Journalists on Attitude towards 
Reporting Climate Change News 

 

Table 5 shows the influence of journalists’ personal characteristics on attitude 
towards climate change news. The specified variables were able to explain 45.0% 
of the variation in journalists’ attitude. The F- ratio (Fcal = 2.37) which shows the 
overall significance of the equation was significant at 5% level of probability. 

Estimates of the parameters of the regression analysis revealed that, all the 
coefficients of the variables of the regression function were positive except 
educational level, years in service, monthly income and nature of appointment. 
The coefficient of sex was positive and significant at 5% level of probability. These 
findings depict that a unit increase in the number of male journalists reporting 
climate change news, will led to a corresponding increase in the predisposition 
towards reporting climate change news. This shows the important influence of 
journalists’ sex on attitude towards the coverage of climate change news. This 
finding supports the work of Asa (2010) that male journalists are more professional 
than female journalists; since climate change journalism is a time-consuming 
profession and the responsibility for domestic work is still primarily on the woman. 
It is therefore a great challenge for female journalists. Also, men have a higher 
propensity to take risk than female. 

Training in reporting climate change issues contributed positively to the attitudes of 
journalists and was significant (at p<0.05). The direct relationship of journalists 
training with attitude points to the fact that a unit increase in training of the 
journalists in climate change reporting will favourably increase their attitude 
towards the coverage of agriculture- related climate change. This points to the fact 
that adequate capacity-building and workshops for the journalists will increase 
journalists’ interests to acquire and report relevant climate change news. It will 
also equip them to better share and exchange information and ideas, which will 
eventually leads to improved journalistic skills; hence greater predispositions 
towards the coverage of climate change issues.   

However, years in service had a significant negative influence on attitude (at 
p<0.01). This shows that the more the number of years of journalists in service, 
the less predisposed they become in reporting climate change news. This may 
probably be due to the perception that “journalists' commits professional suicide if 
they give in to coverage of climate change on a long term basis” (Rod, Richard  
and Ambika, 2006). The implication of this finding could probably be as a result of 
low levels of awareness, obstacles to reporting and inability to meet the needs of 
journalists and media professionals as regards climate change coverage. This 
finding contradicts the assertions made by Leyser, Kapperman, and Keller (1994) 
that people with longer years in service tends to have significantly more favourable 
attitudes than those with little or no years in service.  
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TABLE 5 
Summary result of regression analysis of socio-economic characteristics of 

journalists’ and their attitude 

Variables  

Coefficients 

(standard error) T Sig. 

 (Constant)  3.97 0.00 

Sex 0.43 3.05 0.00* 

Age 0.11 0.65 0.52 

Educational level -0.02 -0.10 0.92 

Area of academic 
specialization 

0.08 0.53 0.60 

Area of job specialization 0.01 0.05 0.96 

Are you trained in reporting 
climate change event 

0.29 2.01 0.05* 

Religion 0.03 0.21 0.84 

Professional status 0.28 1.79 0.08 

Years in service -0.57 -2.65 0.01* 

Approximate monthly 
income 

-0.07 -0.49 0.62 

Nature of appointment -0.15 -0.98 0.34 

Note: Figure in parenthesis is standard error of the estimate 

R2 = 0. 45 (0.23); R2 Adjusted = 0.26; F= 2.37; [p<0.05] 

 

 

 

Conclusion and Recommendation 

The study investigated the print media journalists’ attitude on the coverage of 
climate change news in Nigeria. Based on the findings, it was concluded that 
greater proportion of the respondents perceived the internet as the most important 
information source, probably because of its efficiency, and reliability. Other major 
important sources of information on climate change were ministry of environment, 
political leaders, scientific journals, newspapers, and television. The journalists 
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had a high knowledge level of agricultural climate change issues, which were 
probably due to their higher educational level and exposure to the use of ICTs. 
However, majority (73.1%) of the journalists was not trained in the coverage of 
climate change news and this could probably result in their lack of interest in 
reporting climate change stories.   

Although many journalists were willing to take up the task of increasing the 
coverage of agriculture- related climate change issues, some journalists actually 
do not care much about agricultural climate change news. Some reporters 
considered agricultural related climate change and environmental issues to be 
boring. 

Based on the major findings, the study therefore recommends that training of 
agricultural communicators should receive appropriate attention in universities; in 
order to ensure that personnel with adequate training in agriculture and 
communication are not in shortfall in media organizations. Moreover, short term 
courses in agriculture, climate change and other related areas should be 
organized for journalists to broaden their horizon. Climate change awareness 
programmes should not be left for the government alone, but should involve 
stakeholders like religious groups, social groups, youths as well as financial 
institutions. Ministries of environment and agriculture and NGOs including 
research/donor organizations such as FAO, ATPS and university institutions 
should make resources available for training scientists, agricultural extension 
agents and journalists including editors, to raise their awareness and 
understanding of the issues around climate change and the importance of their 
roles in furthering the debate and combating the menace. An online image bank 
would enable journalists to download and use images in stories on climate 
change. Also, scientists should simplify the language of climate change to enable 
everyone to understand their findings. 
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Abstract 

The study sought to identify enterprises carried out by rural women in 
Anambra State, Nigeria, which help them to adapt to climate change.  
Structured interview schedule was used to collect data from a sample of 
four hundred and sixty- two respondents. Data were analysed using 
percentage, mean scores and standard deviation. Majority (88.7%) of the 
rural women were involved in multiple enterprises in order to cope with 
climate change. They were involved in enterprises such as planting of 
crops (88.1%), marketing of farm produce (79.2%), rearing of farm 
animals (42.2%), petty trading (58.2%), among others. The study also 
revealed that rural women made higher incomes per annum from 
enterprises such as petty trading (M= ₦61,766.6), teaching (M= 
₦32,625.0), sale of cassava (M= ₦16,878.0), sale of chicken (M= 
₦12,983.6), among others. The study recommends that appropriate 
measures should be taken to develop capabilities in order to empower 
rural women economically to cope with challenges of climate change. 
This will help to reduce poverty and vulnerability among rural women as 
well as enhance rural development.  

Keywords: Entrepreneurship, Diversification, Climate change, Rural 
women, Anambra State, Nigeria 

 

Introduction 

Rural women’s activities mainly range from petty trading, vocational enterprises, 
handicraft and farming to agro-processing. Women are also involved in production 
of agricultural raw materials for agro- industries. Almost all agricultural production 
and marketing activities including animal husbandry activities are performed by 
women. There is seemingly a good number of women in rural farming, processing 
and marketing. These income yielding informal economic activities make them 
indispensable in the process of rural development (Aspaas, 1998). There is 
however an observable change in the pattern of women’s work in recent times as 

http://dx.doi.org/10.4314/jae.v16i2.6
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their participation is declining in agriculture but increasing in petty trading and 
other activities which according to Bryceson (2000) is called diversification out of 
agriculture. Islam (1997) identifies successive droughts as a result of climate 
change that depress income and hence increases the need for alternative incomes 
offering low-skill income as a distress-push factor. 

Over the past two decades climate change has increasingly become recognised 
as a serious threat to sustainable development with current and projected impacts 
on areas such as environment, agriculture, energy, human health, food security, 
economic activity, natural resources and physical infrastructure. Although climate 
change impacts will affect all countries, its impacts will be differently distributed 
among different regions, generations, age classes, income groups, occupations 
and gender (International Panel on Climate Change (IPCC), 2001). The poor who 
are mostly women in developing countries will be disproportionately affected 
(Drexhage, 2006).  

Women are responsible for 65% of household food production in sub-Saharan 
Africa. The burden of food crisis, declining affordable energy sources, and 
impoverishment induced by climate change are disproportionately borne by 
women because of their multiple roles as producers and family caretakers 
(Organization for Economic Cooperation and Development (OECD), 2008). There 
is also evidence that since women in developing countries have primary 
responsibility of providing for their families. They are more reliant on natural 
resources and are thus more careful stewards of them and the environment (Price 
Waterhouse Coopers (PWC), 2008). They have been engaging in various efforts 
that qualify as climate change mitigation and adaptation activities. In several rural 
areas of sub-Saharan Africa, women are responsible for feeding their families and 
are therefore more dependent on natural resources such as land, wood and water. 
However, their access to these resources is limited. They are also denied full 
access to loans, education and information. 

According to Denton (2002), the potential of women as agents of change for 
climate mitigation and adaptation remains untapped. Their extensive theoretical 
and practical knowledge of the environment and resource conservation is not 
given due consideration. In terms of economic participation, they are not paid for 
the environmental services that they already provide (example, reforestation). The 
potential contribution to climate mitigation by being part of the economic cycle is 
not sufficiently exploited.  

It is increasingly recognised that empowering women, children and other 
marginalised groups is beneficial not only as a policy in itself, but also as a means 
of strengthening the effectiveness of climate change measures (United Nations 
Development Programme (UNDP), 2009; Deutsche Gesellschaft für Technische 
Zusammenarbeit (GTZ), 2010). However, there are several ways of promoting 
women’s economic participation while also counteracting climate change. This can 
be achieved through diversification in farm and non-farm enterprises which 
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enables them to cope with the challenges of climate change.  The economic 
empowerment of women through climate mitigation and adaptation fosters 
economic growth and socioeconomic development, reduces poverty, keeps 
environmental problems in check, and increases the potential for adaptation, 
which is to the benefit of both women and men. Enhancing the economic 
empowerment of women is a catalyst for development, which helps boost a 
country’s economic growth, promotes the socioeconomic development not only of 
women, but of the entire population, and helps reduce poverty (OECD, 2008; 
World Bank, 2006). 

Climate change and its impact on income security for the family increases the 
potential for domestic violence, as it shatters the image of the man as bread-
winner, which can cause psychological stress (Rodenberg, 2009). With regards to 
climate adaptation, it should be noted that women often do not have much of a say 
in decisions taken by the family or the community and are therefore unable to 
diversify cultivation (Rodenberg, 2009). Furthermore, it is usually women who are 
responsible for collecting water and fuel (example firewood) for the household. 
The scarcity of these resources induced by climate change increases a woman‘s 
workload and time poverty, burdened as she already is by the many roles she has 
to play. She is consequently left with no time for income-generating activities, 
education, training or participation in community decision making processes. In 
overall terms, climate change intensifies the existing economic and social gender 
disparities (Rodenberg, 2009). Greater decision-making powers for women at the 
family and community level with regard to agricultural cultivation and the farming of 
new and more resistant crops could increase agricultural production, leading to 
greater food security, production and marketing of surpluses and ultimately to a 
source of income. 

This raises the following questions: What are the enterprises engaged by rural 
women in order to adapt to climate change? And what are the enterprises where 
the activities of rural women dominate in terms of greater income to enhance 
climate change adaptation?    

The specific objectives were to:  

(i) identify types of enterprises engaged in by rural women for climate change 
adaptation; and 

(ii) ascertain enterprises where the activities of rural women dominate for 
increased income.  

 
Methodology 

The study was carried out in Anambra State, Nigeria. There are four agricultural 
zones in the state, namely; Aguata, Anambra, Awka and Onitsha. The estimated 
population of rural women in Anambra State is 2.13 million (NPC, 2006). The 
population of the study comprised rural women in the four agricultural zones. All 
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the four agricultural zones were purposively used for the study. Anambra zone is 
made up of four (4) extension blocks comprising 45 circles, Awka zone comprises 
five (5) blocks and 35 circles, while Aguata zone is made up of six (6) extension 
blocks, comprising 45 circles. There are also six (6) extension blocks comprising 
30 circles in Onitsha zone. Two (2) rural blocks were selected from each of the 
zones, while three (3) circles were selected from each of the blocks using simple 
random sampling. In each of the circles, 20 rural women were selected using 
simple random sampling. Eight (8) blocks and 24 circles, comprising 480 
respondents were supposed to be used for the study. Eighteen copies of the 
questionnaire were not filled properly and were dropped leaving 462 used for 
analysis. Data for the study were collected using interview schedule/questionnaire. 
Percentage, mean score and standard deviation were used for data analysis. 

 
Results and Discussion 

Socio-economic characteristics of respondents 

Majority (60.5%) of the respondents were within the age range of 40-59 years 
(Table 1). The mean age of the respondents was 50.0 years. This implies that 
majority of the respondents were middle aged and in their productive years, hence 
greater involvement in both farm and non-farm activities.   

A greater proportion (69.3%) of the respondents were married. This shows that 
most of the respondents have husbands who may be providing support for them in 
their activities, either financially or otherwise. Oberhauser and Pratt (2004) note 
that married people have responsibility for provision of household needs of their 
families hence greater involvement in occupational diversification for economic 
empowerment. 

Data on level of education of the respondents (Table 1) reveal that majority 
(93.3%) were literate. The mean year of formal education was 9 years. This 
implies that with a majority of the respondents having formal education they are 
better equipped to enter into various occupations. The findings agree with Ranjan 
(2006) who asserts that level of education increases participation rate in 
occupations for rural women. Educated rural women are likely to possess skills 
which facilitate successful involvement in non-farm activities.  

Majority (62.8%) of the respondents had a household size of 1-5 persons. The 
mean household size was 5 persons. Size of household can be a key variable in 
determining whether the respondents should diversify their occupations. Large 
household size could serve as source of labour for farming activities. This is in 
agreement with Economic and Social Commission for Asia and the Pacific 
(ESCAP), (1999) which reports that rural families are characterized by large family 
size, demanding for greater involvement in occupational diversification in order to 
meet up with household responsibilities. 
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About 45% of the respondents had over 19 years of farming experience with mean 
farming experience of 20.1 years. This implies that most of the respondents have 
been farming for quite a long period of time. This can help them to diversify more 
into farm activities such as crop and livestock production. Rural women with many 
years of experience in farming are more likely to diversify into agricultural activities 
making use of wealth of experiences they have acquired over the years. 

Majority (52.0%) of the respondents reported farm sizes of 1.1-2.0 ha with a mean 
farm size of 1.3 hectares. This indicates that majority of the respondents were 
small-scale farmers who produce at a subsistence level. The finding is not 
surprising considering the high population density of 4.18 million in the State. This 
is in agreement with Africa Fertilizer Summit (2006) which reports that small scale 
farmers cultivate between 0.8 and 1.3 hectares of land in forest areas of the 
country.  

Majority (84.6%) of the respondents were involved in crop production, while 51.9% 
of them were involved in both crop and livestock production. This implies that the 
respondents were involved in both crop and livestock production. This is to enable 
them sustain their families economically. The ability to be involved in both crop 
and livestock production may serve as an avenue for raising capital for non-farm 
activities.  The finding is in agreement with Reardon (1997) who concludes that 
most rural women depend on crop and livestock activities for their incomes. This in 
itself is a form of diversification and insurance against risk.  
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TABLE 1 
Percentage distribution of socio-economic characteristics of the 

respondents (n= 462) 
Variable   Percentage      Mean (M) Standard 

deviation (SD) 
Age (years)    
20-29 5.2   
30-39 14.2   
40-49 27.1 50.0 11.72 
50-59 33.4   
60-69 15.9   
70 and above 4.2   
Marital status    
Single 5.4   
Married 69.3   
Widowed 25.3   
Years spent in school (years)    
No formal education 6.7 8.5 4.53 
Primary school attempted 12.5   
Primary school completed 28.8   
Secondary school attempted 11.2   
Secondary school completed 25.3   
OND/NCE holders 8.9   
HND/first degree  6.6   
Household size (numbers)    
1-5 62.8   
6-10 36.8 4.9 1.82 
11 and above 0.4   
Farming experience (years)    
0-9 20.6   
10-19 34.9   
20-29 21.2   
30-39 13.2 20.1 13.62 
40-49 6.6   
50 and above 3.5   
Size of farmland (hectares)    
< 1.0 35.7   
1.1-2.0 51.7   
2.1-3.0 7.8 1.3 1.08 
3.1-4.0 3.5   
4.1-5.0 1.3   
Type of farming*    
Crop production 84.6   
Livestock production 43.5   
Mixed farming 51.9   

*Multiple responses 
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Types of enterprises engaged in by rural women for climate change 
adaptation 

Majority (88.1%) of the respondents were involved in planting of crops, 79.2% of 
them were involved in marketing of farm produce, about 42% kept goat and sheep, 
40.5% kept chicken, among others (Table 2). This implies that the respondents 
were involved in mixed farming. This is to enable them sustain their families 
economically and adapt to climate change. This will also help them to guard 
against crop failures resulting from variations in climate as well as providing safety 
nets for economic empowerment. 

A greater proportion (58.2%) of the respondents were involved in petty trading, 
10.4% were involved in tailoring, 6.9% were teachers, 6.2% were involved in 
making of confectioneries, while 5.6% of them were involved in hair 
dressing/weaving of hairs, among others (Table 2).This implies that the 
respondents were involved in both farm and non-farm enterprises. This is to 
enable them obtain additional income to empower themselves financially in order 
to cope with climate change.  The findings are in line with Haggblade (1999) who 
reports that women dominate many of the non-farm activities such as petty 
trading, tailoring and many services that will grow most rapidly during structural 
transformation. Continuing, he notes that they also hold a major interest in many of 
the declining rural non-farm occupations such as basket making. Consequently, 
women will be key actors in the economic transition of Africa’s rural economy. 
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TABLE 2 
Percentage distribution of respondents according to their involvement in 

enterprises for climate change adaptation (n= 462) 

Enterprises* Percentage 

Planting of arable crops (yam, cocoyam, 
cassava, maize, vegetables and rice) 

88.1 

Marketing of farm produce 79.2 
Processing of cassava into gari 2.6 
Processing of cassava into dough 
(fermented flour) 

2.6 

Processing of cassava into chips/flour 3.5 
Processing of maize into pap and flour 4.7 
Processing of oil palm into palm oil 3.0 
Processing of oil palm into palm kernel 
oil 

3.4 

Rearing of farm animals such as goat 
and sheep 

42.2 

Rearing of chicken 40.5 
Rearing of turkey 14.7 
Pig farming 5.0 
Snail farming 0.2 
Fish farming 0.4 
Handicrafts such as making of brooms 3.5 
Making of baskets 2.4 
Making of hand fans 0.9 
Making of beads 0.4 
Petty trading on food items such rice, 
beans, gari and palm oil 

 
58.2 

Tailoring/making of dresses 10.4 
Making of confectioneries such as cake, 
chin-chin, meat pie and buns 

 
6.2 

Making of soap and pomade 2.5 
Frying of beans balls, yams and 
potatoes 

3.6 

Hair dressing/weaving of hair 5.6 
Teaching 6.9 
Traditional birth attendance 
Public service 

0.9 
5.2 

Catering service 3.2 
Wage labour 0.6 

*Multiple responses 
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Estimated income from major enterprises 

The respondents obtained income mostly from production of cassava and rearing 
of livestock such as poultry, goat and sheep, petty trading, tailoring, teaching, 
public service, as shown in Table 3. A greater proportion (61.0%) of the 
respondents earned less than ₦20,000 from sale of cassava, about 18% earned 
₦20,001-₦40,000, while 9.6% and 8.6% earned ₦40,001-60,000 and 60,001 and 
above respectively. Also, 3.2% of the respondents earned ₦80,001 and above. 
The estimated mean income was ₦12,295. The respondents earned high income 
from sale of cassava which is quite impressive. This could be attributed to cassava 
being a staple food and constitutes most of meals served by most families in the 
study area. This confirms Ozor, Madukwe, Onokala, Enete, et al (2010) who note 
that cassava is a major crop grown in Southern Nigeria. 

The results also show that 88.3% of the respondents obtained less than ₦40,000 
from sale of chicken, 10.3% obtained ₦40,001-₦80,000, while about 1% and 0.4% 
obtained ₦80,001-₦120,000 and over ₦120,000 respectively. The estimated mean 
income from chicken farming was ₦12,983.6. This implies that the respondents 
acquire large sum of money from sale of chicken. This could be attributed to the 
fact that most households in rural areas consume smaller proportion of reared 
livestock. The respondents keep the chicken mostly for sale to obtain money 
which they need to meet up with their family responsibilities.   

Majority (88.1%) of the respondents earned less than ₦30,000 from goat and 
sheep farming, 7.2% earned ₦30,001-₦60,000, while 4.3% and 0.4% earned 
₦60,001-₦90,000 and over ₦90,000 respectively. The estimated mean income 
from goat and sheep farming was ₦9,822.7. The respondents made high returns 
from sale of goat and sheep. The findings are in agreement with IFAD (1995) 
which observed that women’s earnings from crop and livestock production account 
for a larger share of family income.   

Distribution of respondents according to estimated income from petty trading is 
also shown in Table 3. This indicates that 86.6% of the respondents earned less 
than ₦100,000 from petty trading, 6.7% earned ₦100,001-₦200,000, about 3% 
earned ₦200,001-₦300,000, while 2.4% and 1.2% earned over ₦400,000 and 
₦300,001-₦400,000 respectively. The mean income from petty trading was 
₦61,766.6. This implies that the respondents got higher incomes from petty 
trading. This could make the respondents to diversify more into different forms of 
petty trades in order to obtain high incomes.  A greater proportion (95.0%) of the 
respondents earned less than ₦50,000 from tailoring, 4.1% earned ₦50,001-
₦100,000, while about 1% and 0.2% earned ₦100,001-₦150,000 and ₦150,001-
₦200,000 respectively. The mean income from tailoring was ₦6,032.  

The respondents (93.1%) involved in teaching earned less than ₦200,000, 
followed by 5.1% who earned above ₦400,000. Also, 1.2% earned ₦200,001-
₦300,000, while 0.6% earned ₦300,001-₦400,000. The mean income from 
teaching was ₦32,625.5. The income earned by the respondents from teaching is 
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quite high, this could be attributed to the fact that most of the respondents were 
placed on monthly salary which were mostly paid by the government.  

A greater proportion (94.8%) of the respondents earned less than ₦100,000 from 
public service, while 5.2% earned above ₦100,000. The mean income was 
₦13,878.8. A greater proportion (97.8%) of the respondents earned less than 
₦100,000 from catering services, 1.2% earned over ₦300,000, while 1.0% earned 
₦100,001-₦200,000. The mean income was ₦8,008.7. It implies that the 
enterprises serve as major areas in generating income for the rural women and 
efforts should be geared towards modernizing agriculture especially value chain 
enterprises as well as providing labour saving technologies. This is to enable them 
cope with climate change as they diversify into various occupations. 

 
TABLE 3 

Distribution of respondents based on enterprises that yield higher  
estimated income in 2010 (n= 462) 

Estimated income 
(₦) 

  Percentage Mean 
(M) 

        Standard deviation   (SD 

Cassava    
<20,000 61.0   
20,001-40,000 17.6   
40,001-60,000 9.6            

16878.0 
8988.00 

60,001-80,000 8.6   
80,001 and above 3.2   
Chicken    
<40,000 88.3   
40,001-80,000 10.3 12983.6 21605.76 
80,001-120,000 1.0   
120,001 and above 0.4   
60,001-80,000 0.7   
Goat and sheep 
farming 

   

<30,000 88.1   
30,001-60,000 7.2 9822.7 18220.66 
60,001-90,000 4.3   
90,001 and above 0.4   
Petty trading    
<100,000 86.6   
100,001-200,000 6.7   
200,001-300,000 3.1 61,766.6 109260.80 
300,001-400,000 1.2   
400,001 and above 2.4 
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Tailoring    
<50,000 95.0   
50,001-100,000 4.1 6032.0 20829.05 
100,001-150,000 0.7   
150,001-200,000 0.2   
Teaching    
<200,000 93.1   
200,001-300,000 1.2 32625.5 123034.45 
300,001-400,000 0.6   
400,001 and above 5.1   
Public service    
<100,000                                                                                                                                                   94.8   
 
100,001-200,000 

 
0.2 

 
13878.79 

 
7016.80 

200,001-300,000 
300,001 and above                                                        

1.8 
3.2 

  

 

Conclusion and Recommendations 

Rural women were involved in diversification of enterprises in order to cope with 
climate change. They were involved in various enterprises such as planting of 
crops, marketing of farm produce, processing of farm produce, rearing of farm 
animals, petty trading, tailoring, teaching, hair dressing, public service, wage 
labour, among others.  Diversification of enterprises also generates additional 
income for economic empowerment of rural women. The economic empowerment 
of women for climate change adaptation creates an opportunity for poverty 
reduction and rural development. Measures to promote the economic participation 
of women through capacity building should be integrated into climate adaptation 
initiatives. Adequate measures that provide present and future benefits are 
required to increase the resilience of rural women’s livelihoods, diminish gender 
inequality, increase awareness of climate change effects and prepare them for 
future changes. However, for a prospect to be made, success will be tied to an 
integrated approach and to institutional and political measures that are required to 
create the basic structural conditions necessary for broad-based and sustainable 
economic empowerment. 
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Abstract                            

The study set out to assess the effect of climate change on rice 
production in Anambra State, Nigeria. A total sample of hundred (100) 
respondents was selected using multistage, purposive and simple 
random sampling techniques. An interview schedule was used to collect 
data and percentage and mean statistic were used to analyze the data.  
The mean farming experience and farm size were 17.7 years and 1.63 
hectares, respectively; and the major perceived causes of climate change 
were deforestation, bush burning, excessive use of agro-chemicals in rice 
production, burning of firewood and farm residues (rice straws & husks) 
and natural phenomena among others. The serious negative effects of 
climate change on rice production were reduction in crop yield and grain 
quality, destruction of farm land by flood, high incidence of weeds, pests 
and diseases, surge of infectious human diseases such as meningitis, 
malaria and cholera, decrease in soil fertility, more flood and droughts in 
rice fields.                                      

 

Introduction 

Climate change according to Kuta (2011) is one of the most critical challenges 
ever to face humanity. It can cause the worst forms of economic and security 
problems for humanity. It determines the health of the resources on which the 
economy depends and this phenomenon is one of the challenges confronting 
West Africa among other sub-regions of the world. Climate change however arises 
from the release of green house gases, carbon dioxide, water vapours and nitrous 
oxide into the atmosphere due to human activities, such as fossil fuel burning, gas 
flaring and deforestation (Wikipedia, 2011). Climate change according to World 
Bank (2010) is expected to hit developing countries the hardest. Its effects—higher 
temperatures, changes in precipitation patterns, rising sea levels, and more 

http://dx.doi.org/10.4314/jae.v16i2.7
mailto:nwaliejihyacinth@yahoo.com
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frequent weather-related disasters—pose risks for agriculture, food, and water 
supplies.  

The impact of climate change can be vast. According to International Panel on 
Climate Change (IPCC), (2007) report, climate change and agriculture are 
interrelated processes, both of which take place on a global scale. Fraser (2008) 
notes that global warming is projected to have significant impacts on conditions 
affecting agriculture, including temperature, carbon dioxide, glacial run-off, 
precipitation and the interaction of these elements. These conditions determine the 
carrying capacity of the biosphere to produce enough food for the human 
population and domesticated animals. The overall effect of climate change on 
agriculture will depend on the balance of these effects and the assessment of the 
effects of global climate change on agriculture might help to properly anticipate 
and adapt farming to maximize agricultural production (Fraser, 2008). 

In Nigeria, agriculture is the main source of food and employer of labour, 
employing about 60-70 per cent of the population. It is a significant sector of the 
economy and the source of raw materials used in the processing industries as well 
as a source of foreign exchange earning for the country (Mohammed-Lawal and 
Atte, 2006). Since agriculture in Nigeria is mostly rain-fed, it follows therefore that 
any change in climate is bound to impact its productivity in particular and other 
socio-economic activities generally, in the country. The issue of climate change 
has become more threatening not only to the sustainable development of socio-
economic and agricultural activities of any nation but also to the totality of human 
existence (Adejuwon, 2004). As further explained by Adejuwon, the effect of 
climate change implies that the local climate variability which people have 
previously experienced and adapted to is changing and this change is observed in 
a relatively great speed. 

Local farmers according to Kuta (2011) are seriously concerned about weather 
variations because of the impact on food security, availability, stability, 
accessibility and utilization. The change in weather affects livestock, forestry, 
fishery and the decreases aquatic plant species including rice. Production of rice, 
which is the world’s most important crop for ensuring food security and addressing 
poverty, will be thwarted as temperatures increase in rice-growing areas with 
continued climate change (Gumm, 2010). 

Ramirez (2010) notes that unforeseen changes associated with global warming in 
temperature, carbon dioxide and rainfall are expected to impact rice production. 
Studies have shown that increase in temperature, due to climate change, 
adversely affect rice crop physiology ultimately decreasing crop yield and grain 
quality. Gumm (2010) re-affirms that rising temperature during the past 25 years 
have already cut rice yield growth rate by 10-20 percent in several locations. He 
further adds that unless there is a change in the rice production methods or new 
rice strains that can withstand higher temperatures, are developed, there will be a 
loss in rice production over the next few decades as days get hotter. 
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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 lowland 
conditions, mainly by small holder farmers with one or two hectare holdings 
(Nwalieji, 1999). National Cereals Research Institute, NCRI (2004) identified the 
constraints that limit rice production efforts by farmers to include problems 
associated with research, poor pests and disease management, low soil fertility, 
use of simple and inadequate farm implements, low institutional and infrastructural 
support, lack of credit facilities, inadequate improved input delivery, lack of 
appropriate marketing channels, inadequate irrigation facilities and poor extension 
services. The major problems associated with rice production according to 
Ajatomobi, Abiodun and Hassan (2010) include 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 conditions into the cropping calendars thereby modifying 
growing seasons which could subsequently reduce productivity. From the 
foregoing, there is clear evidence in parts of the rice growing regions of Anambra 
State, Nigeria that rice production is already suffering considerable setback due to 
climate change. This assertion informs the need to carry out a study to examine 
the effect of these drastic changes on rice production in Anambra State of Nigeria.  

Objectives of the Study 

The main objective of the study was to assess the effect of climate change on rice 
production in Anambra State, Nigeria. Specifically, the objectives were to:  

1. ascertain respondents’ perceived causes of climate change; and 

2. identify respondents’ perceived effect of climate change on rice production.              

 

 Methodology 

The study was conducted in Anambra State of Nigeria. The state has 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 soil types of the area are suitable for growing many varieties of 
crops. The vegetation is generally rainforest. However some parts consist of 
wooded savanna.  

The population of the study consisted of all the rice farmers in the 4 AZs of 
Anambra State. Multistage sampling technique was applied in the selection. The 
first stage involved purposive selection of Anambra zone out of the 4 AZs in the 
State because of the high rate 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 active rice producing circles/communities (Omor, umumbo, and Ifite-
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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 

The socio-economic characteristics of the respondents were measured as follows: 
Age (years), 20-29, 30-39, 40-49, etc; Gender  (male or female); Marital Status 
(single, married, widowed/divorce); Level of Education ( no formal education, 
primary, secondary, Tertiary); Household size, 1-5, 6-10, 11-15, etc; Farming 
experience (years), 1-5, 6-10, 11-15, 16-20, etc; Farm size (hectares), 0.1-1.0, 
1.1-2.0, 2.1-3.0, etc.  Objective 1: The respondents were asked to indicate on a 4-
point likert type scale the extent of their perceptions towards the shortlisted causes 
of climate change. Their response categories and the corresponding weighted 
values were: To great extent =4, to some extent=3, to little extent =2, and to no 
extent=1. These values were added to obtain a value of 10 which when divided by 
4 gives a mean score of 2.5. The respondents mean were obtained on each of the 
items. Any mean score greater than or equal to 2.5 was regarded as “to great 
extent”, while any mean score less than 2.5 was regarded as “to no extent”.  
Objective 2: The respondents were asked to indicate on a 4-point likert type scale 
the perceived effect of climate change on rice production. Their response 
categories and the corresponding weighted values were: very serious =4, serious 
=3, somewhat serious =2 and not serious=1. Any mean score greater than or 
equal to 2.5 was regarded as the effect being serious , while any mean score less 
than 2.5 was regarded as “not serious”. Data collected on socio-economic 
characteristics was presented using percentage and mean score, while objectives 
1 and 2 were analyzed using mean statistic. 

Results and Discussion 

Socio-economic characteristics of the respondents 

Table 1 shows that majority (48.0%) of the respondents were between the age 
range of 40 to 49 years. This was followed by 24.0% and 16.0% of them whose 
ages range from 50 to 59 years and 30 to 39 years respectively while the 
remaining (12.0%) were between the age ranges of 60 to 69 years. The mean age 
of the respondents was 47.7 years. This implies that majority of the respondents 
are still within their middle, active and productive ages and hence can engage 
efficiently in rice production. This corroborates the findings of Nwalieji (1999) that 
ninety five percent of middle aged farmers were involved in rice production. Data 
in Table 2 show that majority (66.0%) of the respondents were males while the 
remaining (34.0%) were females. The result implies that rice production in the 
study area was dominated by males. 

Table 1 also reveals that majority (70.0%) of the respondents were married while 
6.0%, 20.0% and 4.0% were single, widowed and divorced respectively. The 
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implication is that rice farmers had tendency to engage helping hands through 
marriage to provide family labour required for rice farming. Entries in table 1 show 
that majority (56.0%) of the respondents had household size between 6-10 
persons while 36.0% and 8.0% had between 1-5 and 11-15 persons respectively. 
The mean household size was about 7 persons. This implies that the respondents 
had relatively large family sizes which could provide cheaper source of farm 
labour.  Table 1 indicates that a greater proportion (44.0%) of the respondents 
attended primary school while 20.0% and 6.0% completed secondary school and 
attended tertiary institution respectively, 30.0% had no formal education. This 
shows that about 70.0% of the rice farmers were literate and possess significant 
educational experience that can be useful in the study of climate change and their 
adaptation strategies. Also, it had been established that the educational level of 
farmers determine their adoption behavior to a large extent (Obinne, 1991).                      

Table 1 shows that majority ((36.0%) of the respondents had engaged in rice 
farming activities for a period of 11-20 years while 28.0%, 22.0%, and 14.0% had 
been into rice farming for 1-10years, 21-30 years and 31-40 years respectively. 
The mean (M) rice farming experience was 17.70 years. This means that the rice 
farmers had been farming for a fairly long period of time. This long experience 
would enable them observe changes and variability in the pattern of climate which 
according to IPCC (2007) should be for at least a period of one decade. 

Data in Tale 1 reveal that majority (40.0%) of the respondents had farm land 
between 1.1-2.0 hectares while 34.0%, 14.0%, 8.0% and 4.0% owned between 
0.1-1.0 hectares, 2.1-3.0 hectares, 3.1-4.0 hectares and 4.1-5.0 hectares 
respectively. The mean (M) farm size was 1.63hectares. This shows that the 
respondents were predominantly small- scale farmers. This is in agreement with 
Nwalieji (1999) who stated that rice is produced under uplands, swamps and 
irrigated lowlands and is dominated by small holder farmers who cultivate small 
hectares of land between one to two hectares. Table 1 also shows that majority 
(92.0%) of the respondents engage in rainy season production of rice while 3.0% 
and 5.0% grow rice during dry season and both rainy and dry seasons 
respectively. This implies that natural disasters such as flooding due to heavy 
rainfall could be a threat to rice production in the area, as paddies may be washed 
away or plants lodge into heavy floods. 
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TABLE 1 
Percentage distribution of respondents according to socio-economic 

characteristics (n=100) 

Socio-economic variables  Percentage (%) Mean (M) 

Age (year) 
30-39 
40-49 
50-59 
60 and above 
Gender 
Male 
Female 
Marital status 
Single 
Married 
Widowed 
Divorced 
Educational qualification 
No formal education 
Primary education 
Secondary education 
Tertiary education 
Household size 
1-5 
6-10 
11-15 
Rice farming experience 
(years) 
1-10 
11-20 
21-30 
31-40 
Farm size (hectares) 
0.1-1.0 
1.1-2.0 
2.1-3.0 
3.1-4.0 
4.1-5.0 
Season of cropping 
Rainy season 
Dry season 
Dry and rainy seasons 
 

  
 
 

 
16.0 
48.0 
24.0 
12.0 
 
66.0 
34.0 
 
6.0 
70.0 
20.0 
4.0 
 
30.0 
44.0 
20.0 
6.0 
 
36.0 
56.0 
8.0 
 
28.0 
36.0 
22.0 
14.0 
 
34.0 
40.0 
14.0 
8.0 
4.0 
 
92.0 
  3.0 
  5.0 
 

 
 
47.70 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6.60 
 
 
 
17.70 
 
 
 
 
 
1.63 

     Field survey, 2011 
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Causes of Climate Change 

Table 3 shows that the respondents perceived deforestation (M=2.90), bush 
burning (M=2.52), gases released from industries (M=2.40), use of excessive 
chemicals in rice production (M=2.70), application of excess nitrogenous fertilizers 
(M=3.50), natural phenomena (M=3.72), violation of local custom (M=2.66) and 
burning of firewood and farm residues (rice straws & husks) (M=2.65) caused 
adverse climate change to great extent. Other causes of climate change such as 
overgrazing, burning of fossil fuels, depletion of ozone layer, crude oil spillage, 
indiscriminate use of electric generators to generate energy, slash and burn 
practice, changes in land use and CO2 emissions from transportation, with low 
mean (M) scores of 1.24, 1.10, 1.08, 1.50, 1.50, 2.20, 1.74 and 1.95 respectively, 
did not cause climate change (perceived as to no extent). 

TABLE 2 
Distribution of respondents according to perceived causes of  

climate change 

Causes of climate change Mean 
(M)           

SD 

Deforestation  
Bush burning  
Overgrazing 
Burning of fossil fuels  
Gases released from industries 
Use of excessive chemicals in rice production 
Application of excess nitrogenous fertilizers 
Depletion of ozone layer 
Natural phenomena 
Crude oil spillage 
Violation of local custom 
Indiscriminate use of generators to generate energy 
Slash and burn agriculture 
Burning of firewood and farm residues (rice straws & husks)  
Changes in land use 
CO2 emissions from transportation 

2.90* 
2.52* 
1.24 
1.10 
2.40* 
2.70* 
3.50* 
1.08 
3.72* 
1.50 
2.66* 
1.50 
2.20 
2.65* 
1.74 
1.95 
 

0.50 
0.54 
0.79 
0.82 
0.55 
0.52 
0.46 
0.83 
0.41 
0.72 
0.53 
0.72 
0.60 
0.53 
0.68 
0.61 
 

*= To great extent (M ≥ 2.50) 
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 Negative Effect of Climate Change on Rice Production 

Table 4 shows that the respondents agreed that climate change had serious 
negative effects on rice production. The factors that experienced “serious effects” 
were: reduction in crop yield (M=3.85), reduction in grain quality (M=2.62), 
destruction of farm land by flood (M=2.56), food unavailability, instability, 
inaccessibility and poor utilization (M=2.55), incident of pests and diseases 
(M=2.72), surge of infectious diseases such as malaria, cholera on farmers 
(M=2.62), decrease in soil fertility (M=2.90), incidence of droughts in rice field 
(M=2.83) and high incidence of weed (M=2.60).  The effect of climate change was 
said not to be serious on the items with low mean scores. These included loss of 
crops due to flood, loss of income, higher food prices, aggravation of rural poverty, 
soil erosion, high winds, change in production calendar and excessive rainfall with 
mean (M) scores of 1.95, 2.20, 1.60, 2.00, 1.72, 1.34, 2.05 and 2.35 respectively. 
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TABLE 3 
Distribution of respondents according to perceived negative effect of climate 

change on rice production 

Effect of climate change  Mean (M)        SD 

Reduction in crop yields 
Reduction in grain quality 
Loss of crops due to flood 
Destruction of farm lands by flood 
Loss of income 
Food unavailability, instability ,inaccessibility and poor 
utilization 
Incident of pests and diseases 
Surge of infectious disease such as malaria, cholera on 
farmers 
Higher food prices 
Aggravation of rural poverty 
Decrease in soil fertility 
Soil erosion 
Incidence of droughts in rice field 
High winds 
High incidence of weed 
Change in production calendar  
Excessive rainfall 
 

3.85*               
0.46 
2.62*               
0.56        
1.95                 
0.76  
2.56*               
0.59      
2.20                 
0.67 
2.55*               
0.59 
2.72*               
0.53 
2.62*               
0.56 
1.60                 
0.83 
2.00                 
0.75 
2.90*               
0.52 
1.72                 
0.80 
2.83*               
0.54 
1.34                 
0.87 
2.60*               
0.58 
2.05                 
0.72 
2.35                 
0.62 

*=Serious effect (M ≥ 2.5) 

 

 



   Journal of Agricultural Extension 
  Vol. 16 (2), December 2012 
 

90 

 

Conclusion and Recommendations  

The socio-economic characteristics of the respondents indicated that majority 
were males; they were at their middle ages; they have large household size and 
long year of farming experience.   The major causes of climate change in the study 
area were deforestation, bush burning, gases released from industries, excessive 
use of chemicals in rice production, application of excess nitrogenous fertilizers, 
and other natural phenomena. The serious negative effects of climate change on 
rice production in the study area were, reduction in crop yield and grain quality, 
destruction of farm land by flood, food unavailability, instability, inaccessibility and 
poor utilization, incidence of pests and diseases, surge of infectious diseases such 
as malaria, cholera on farmers, decrease in soil fertility, incidence of droughts in 
rice field and high incidence of weed. Based on the findings above, the following 
recommendations were made: 1. Efforts should be geared toward cushioning the 
effect of climate change on rice production by the stakeholders such as the 
government, extension agencies, research institutions, climatological /metrological 
institutes, disaster management agencies, higher institutions, local farmers and 
other stakeholders. 2. There should be provision of good irrigation facilities, 
improved rice varieties, etc. to the rural farmers in order to mitigate the effect of 
climate change for optimum rice production in the area. In this connection, it must 
be noted that potentials still abound in parts of Anambra State for the construction 
of minor irrigation schemes to supply all-season water to low-lying flood plains 
where rice is grown. This was a feature of the mid-sixties. It is recommended that 
government and NGOs should reactivate this practice to mitigate the negative 
effects of climate change. 3. Human activities causing climate change such as 
deforestation among others should be discouraged. 
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Abstract  

A probe was carried out to ascertain fisherfolk ownership of physical 
assets for fisheries activities in fishing communities’ vis-à-vis implication 
of climate change around Kainji Lake. Interview schedule was employed 
to generate primary data from 165 respondents in eleven fishing 
communities on western side of the lake and analysed with descriptive 
and inferential statistics.  Information on personal characteristics revealed 
that most of the respondents were advanced in age, small scale artisan 
fisherfolk with many years of experience, self employed and married with 
children but had poor education. Physical assets owned fall into three 
categories of fishing asset (33.3%), fish processing asset (41.7%) and 
accessories (25%). Conspicuous assets owned were fishing net, wooden 
canoe, hook & line, fish drying net, improved banda and modified drum 
smoking kiln. Physical assets that use wood and fuelwood which 
impinged on climate change were fishing canoe, improved banda and 
modified drum smoking kiln.  Correlates of improved banda and modified 
drum kiln were marital status and number of wives. It implies that marital 
family’s ownership of fish smoking processing assets contributed to 
climate change problems through deforestation thereby causing 
desertification, soil erosion, destruction of ecosystem and weather 
variations with serious consequences on water bodies, fisheries, and 
livelihood in fishery around the lake. Worrisome is zero ownership of solar 
tent dryer which uses renewable energy of the sun and friendly to climate 
change adaptation.  In view of prevailing evidence, adaptation to climate 
change is subject to modification of solar net drier to meet fish smoking 
needs. In alternative is exploration of biomass energy sources that is 
sustainable like rice husk for fish smoking as a mitigation strategy.   

http://dx.doi.org/10.4314/jae.v16i2.8
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Introduction 

 The United Nations Framework 
Convention on Climate Change 
(UNFCCC) (2007) defined climate change 
as change of climate, which is attributed 
directly or indirectly to human activity that 
alters the composition of the global 
atmosphere and which is in addition to 
natural climate variability observed over 
comparable time periods. Collins (2011)  
agrees with the Intergovernmental Panel 
on Climate Change (IPCC) (2001) that 
most parts of Africa have experienced  
                                                                                Figure 1: fuel wood for fish smoking 

temperature increase (about 0.70oC) in the last century, while Odjugo (2010) 
found temperature increase of 1.2°C in Port Harcourt (a coastal city) and 2°C in 
Nguru (a semi-arid city of Nigeria) between 1901 and 2005. Observed variations 
made African Ministerial Conference on Environment (AMCEN) (2011) to predict 
that in sub-Saharan Africa, 10 million people were affected by drought and 2 
million by flooding, in many cases with near simultaneous episodes.  

Unfortunately, rural people involved in agriculture have been blamed for escalating 
changes occurring in climate change which severely affects them. In the words of 
AMCEN (2011), agriculture is particularly vulnerable to climate change, but the 
sector directly and indirectly is also a major contributor to green house gas 
emissions and hence global warming. Buttressing the point was the World Bank 
(2003) report that Africa consumes the lowest energy amount of all the continents.  
In Nigeria, deforestation has been most severe; where more than 410,000 

hectares of forest are lost to desertification 
annually (FAO, 2009). Confirming the fact 
was National Bureau of Statistics (NBS) 
(2009) study on type of fuel for cooking in 
Nigeria which revealed that almost 80% use 
wood, kerosene (18.5%), electricity (0.2%), 
gas (0.6%), coal (1.1%) and solar (0%). It 
indicates high dependency on fuelwood than 
other energy sources by households in the 
country. Fuelwood consumption in Niger 
State was 89.3% in 2008 above the national 

levels signifying seriousness of cooking with fuelwood and it has negative impact 
on deforestation,  
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Figure 2:Ffish processors preparing fish for smoking 

desertification, ecosystem damage and harsh weather conditions with grave 
consequences on water bodies and fisheries.  

One issue to contend in fisheries is household 
ownership of physical assets. Household assets 
are defined broadly to include natural, physical, 
human, financial, public, and social capital as 
well as household valuables (Ellis, 2000).  
Winter et al., (2009) argued that the value and 
use of an asset depend not only on the quantity 
owned but also on the ownership status of the 
asset. In Kainji Lake, the total number of 
wooden canoes for fishing was 8,755 in 1995 
and 4,820 in 2001 (Abiodun, 2003). Clue on 
magnitude of wood used for fish processing was 
provided by Olokor’s (2003) study around Kainji 

Lake basin, which revealed that about 396,250kg of wood costing ₦1, 325,000.00 
was used to smoke 189,883kg of fish worth   
₦19, 273,600.00 annually, while the average 
fish processor consumes 16.45kg of fuel wood 

per day or 7.5m3 of forest wood compared to 0.46ni3 estimated for developing 
countries. On volume of fish smoked, Anthonio (1995) established that an average 
of 6,806.7kg of smoked fish per month was transported from Kainji Lake basin to 
cities like Lagos, Ilorin, Kaduna, Enugu and the lake environs. Presently from 
New-Bussa axis, two truck load of lorries (911) transport an average of 307 
cartons of smoke fish weekly to Ose market in Onitsha, Anambra State.    
Volume of wood used for making canoe and smoking fish are indirectly 
contributing to observed decline in artisanal fish inland production which 
jeopardizes economy of fisherfolk, fish yield 
and consumption. For instance, Kainji lake 
basin data revealed a sharp decline on fish 
yield from 32,474 tonnes in 1995 to 13,361 
tonnes in 2001  and 9,248 tonnes in 2004 
(Abiodun, 2003; Abiodun and Niworu, 2004).  
Also, National artisanal inland fish production 
has declined from 38.7% to 37.7% between 
2006 and 2010. These information buttresses 
the relationship between climate change and 
fisheries. Fagade (2010) enumerated 

consequences of climate change and global 
warming on Nigeria’s fisheries to include 
increase in temperature, expansion of  
 

Figure 3: lorry loading cartons of 

fish to Onitsha from kainji lake 

 Figure 4: smoke fish in retail 

rack table 

  



   Journal of Agricultural Extension 
  Vol. 16 (2), December 2012 
 

95 

 

the water volume, increase evaporation rate, precipitation, silt deposition during 
flooding, industrial effluents on aquatic organisms, salination of river waters from 
sea water rise. In aquaculture, it includes washing of ponds, suspended silt 
clogging on the gills of cultured fish species, pollution of water, high pond water 
temperature, decreased dissolved oxygen, pH and salinity of pond water. Hence, it 
is not surprising for artisanal fisher-folk to say that they need and seek information 
on weather conditions and rich fishing ground (Njoku, 2007; Okwu et al, 2011; 
Ifejika 2011). Equally, research has confirmed that fish farmers experience 
challenges on water quality management which is detrimental to fish growth in 
pond (Ifejika et al, 2009) and suffer flooding on earthen ponds (Adewuyi, 2009). 
Above premises prompted the need to determine fisher-folk ownership of physical 
assets among fisherfolk in Kainji Lake basin in relation to climate change. Outlined 
objectives for the study were to; ascertain personal characteristics of fisherfolk in 
fishing communities and to ascertain ownership of physical asset in fisheries 
activities.  

 
Methodology 

The study area is Lake Kainji situated between latitudes 9o 50' - 10o 57' 
North and longitudes 4o 25’ - 4o 45' East is 136.8 km in length and 24.1 km 
maximum width. It is the first and largest manmade lake in Nigeria and popular for 
fishing, hydro-power and tourism since 1968. Niger and Kebbi States with five 
Local Government Areas border the lake in the west and east. The lake was 
stratified into west and east of which west was purposively selected for the study.  
From a list of 174 permanent fishing communities in western Kainji Lake, eleven 
were randomly chosen for the investigation namely: Malale, New-Bussa, Musawa, 
Monai, Yuna, Gwatanwara, Kaya, Sakakinjika, Yunawa, Tunga Angulu and Tunga 
Alhaji Ibrahim. Study population comprised of all residents in the eleven fishing 
communities from which 280 fisherfolk was purposively selected as the sample 
size. From the sample size of 280, random sampling method was used to select 
165 respondents for the study. Instrument for primary data collection was interview 
schedule through face to face interview. The interview schedule was face 
validated by experts in National Institute for Freshwater Fisheries Research 
(NIFFR), New-Bussa. Trained enumerators fluent in Hausa language were used to 
administer the interview schedule to respondents in the months of June and July, 
2010. Descriptive and person product moment of correlation were used for data 
analysis.  
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Results and Discussions 
Only small proportions of respondents were youths (13.9%) compared to majority 
in early adulthood (32.2%), middle adulthood (44.6%) and late adulthood (9.7%). 
Finding on age suggest that about 50% of respondents are ageing. Dominant 

gender among fisherfolk was male which 
account for 3 out of 4 respondents. 
Equally, most respondents (80%) were 
married and practice polygamy (55%) 
over monogamy (45.5%). It suggests 
most respondents have family 
responsibilities. Data on years of 
schooling revealed that vast majority 
(77%) were considered to be illiterate, 
lacking the ability to read and write which 
is an impediment to acceptance of new 
innovations and practices. Almost all 
respondents were self employed but 
fishers out number fish processors and 
fish marketers. Interestingly, respondents 
have acquired many years of experience 

in their fisheries activities through which they gain skills and know-how for survival 
in livelihood activities and climate change adaptation and mitigation strategies.                                                                 

         

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 Figure 5: IT students demonstrating 

with drum kiln  
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TABLE 1 
Fisherfolk selected personal characteristics 

Age Frequency % 

15-24 23 13.9 

25-34 53 32.2 

35-44 45 27.2 
45-54 29 17.6 
55-64 13 8.5 
65 above 2 1.2 
Gender   
Male 128 77.6 
Female 37 22.4 
Marital Status   
Single 26 15.8 
Widow 2 1.2 
Widower 3 1.8 
Married 132 80.0 
No of wives   
1 60 45.5 
2 46 34.8 
3 22 16.7 
Education (Years of Schooling)   
0  64 38.8 
1-6  49 29.7 
7-12  46 27.9 
13-18 6 3.6 
Primary occupation   
Fishers 108 65.5 
Fish processing 29 17.5 
Fish marketing 28 17.0 
Employment status   
Self-employed 160 97.0 
Paid employee 5 3.0 
Experience   
1-10  51 30.9 
11-20  73 44.3 
21-30  35 21.2 
31 above   6 3.6 

    Source: Computer generated from field data, (2010) 
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Entries in Table 2 was on 
respondents’ ownership of physical asset 
for fisheries activities. The twelve assets 
examined fall into three categories; fishing 
assets (33.3%), fish processing (41.7%) 
and accessories (25%). Dominant fishing 
assets owned were fishing net (78.2%) and 
fishing canoe (64.8%). On fishing assets, 
only fishing canoe has direct negative 
effect on climate change through cutting of 
wood with serious consequences on 
deforestation. Fishing boat made of cheap 
fibre or plastic will reduce the cutting of 
wood for canoe construction and its 
negative impact on climate change and fish 
habitat in water bodies in the area.  
Conspicuous fish processing assets respondents owned were fish drying net (87. 
9%), improved banda (77.6%) and modified drum smoking kiln (16.4%). Only 
improved banda and modified drum smoking kiln utilises fuelwood for fish smoking 
with grave consequences on climate change which indirectly affect water bodies, 
fisheries and livelihood of fisherfolk in the area. Eyo (1997) found that 73% of 
smoked fish by fish processors and marketers use traditional banda to burn wood. 
While Olokor (2003) revealed that 396,250kg of wood were used to smoke 
189,883kg of fish by fish processors in the lake basin.  Existing evidences buttress 
FAO (2009) report that the annual deforestation rate has increased from 2.7% 
between 1990-2000 to 3.3 % in 2000-2005, and currently less than 12.2% of the 
country land is forested.  

Fish drying net and solar tent dryer are assets for fish processing that use 
sun energy, environmental friendly and pose no harm to climate change (see 
figure 8). But worrisome is 0% ownership of solar tent fish dryer among 
respondents in the area. Earlier studies supporting finding on rejection of solar tent 
fish drier among fisherfolk in Kainji lake basin were Sule et al., (2007) and Ifejika 

(2011). But Souness (1988) provided  insight 
for the  rejection been that solar drying has 
long been recognised as a  significant                     
cause of loss in dried fish as a result of 
control over the final moisture content of the 
product and prolonged drying . As such, no 
drier designed has been commercially 
successful in South Asia.   But fish drying 
net is ideal for clupeids (small fish) which is 
spread on net and exposed to sun energy for 
water evaporation and dehydration   as 

demonstrated in Figure 7.                Figure 7: Clupeid spread on net for 

sun dry                         

Figure 6: improve banda for fish 

smoking 
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Ownership of other physical assets like fishing nets, speed engine boat, hook & 
line, deep freezer and all accessories constitute no threat to climate change.  
 

Table 2 
Fisherfolk ownership of physical assets for fisheries activities 

 

Fishery Physical assets Frequency % 

Fishing net (Fishing) 129 78.2 

Hook & line 102 61.8 

Engine boat 45 27.3 

Canoe 107 64.8 

Solar tent (Processing) 0 0.0 

Drum smoking kiln 27 16.4 

Improve Banda 128 77.6 

Deep freezer 8 4.8 

Drying net 145 87.9 

Weighing scale (Accessories) 80 48.5 

Basin/plastic 155 93.9 

Others (cutlass & files) 65 31.4 

       Source: Computer generated from field data, 2010. (multiple response) 
 
Table 3 result reveals that number of wives correlates with ownership of modified 
drum kiln (p=.028 and r2=.151) while improved banda ownership (p= .000 and 
r2=.290) was positively associated with marital status. Age, gender, occupation, 
education and experience had negative and weak correlation with ownership of 
fish processing assets analysed. Validating the result was Onemolease and Erie 
(2006) founding on positive influence of marital status (rho=0.682) and household 
size (rho=0.791) on women participation in artisanal fishery activities of smoking 
and marketing in Ondo and Delta States. This was further strengthen by Mdaihli 
and Alamu (1994) and Alfred-Ockiya (2000) studies which established that women 
dominated fish processing and marketing activities. Positive association of marital 
issues suggests that family households particularly women, mostly acquire fish 
processing asset of modified drum smoking kiln and improve banda among 
respondents. It implies that most of the fish processing asset owners were women 
that use it for fish smoking in fisheries livelihood. Therefore, family members’ 
involved in fish smoking contributes to problem of climate change around Kainji 
lake basin which indirectly impinges on their fisheries livelihood.  It calls for 
exploration of alternative fish smoking methods that uses sustainable energy like 
rice husk for climate change mitigation and adaptation strategy in fishing 
communities around the lake basin.  
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TABLE 3 
Correlates of ownership of fish processing asset of drum kiln and 

banda 
 

Variables Age gender Marital 
status 

No of 
wives 

Occupation Education Experience 

Drum 
kiln 
r2 

p-value 

 
 
.107 
.086 

 
 
-.041 
.299 

 
 
.078 
.165 

 
 
.151* 
.028 

 
 
.045 
.285 

 
 
-.017 
.414 

 
 
.127 
.052 

Banda 
r2 

p-value 

 
.119 
.063 

 
.115 
.071 

 
.290** 
.000 

 
.089 
.127 

 
.077 
.183 

 
.009 
.453 

 
.080 
.154 

Source: computer generated from field data (2010) 
Significant at *0.005 & **0.001 levels. 
 

Conclusion and Recommendation 

Evidence from the study confirm that ownership of certain physical asset for 
fishing and fish processing has direct and indirect bearing on climate change with 
consequences on inland water bodies, fish and livelihood of fiherfolk in fsheries. 
The identified physical assets are fishing canoes, improved banda and modified 
drum smoking kiln that use fuel wood. Correlates of fish processing assets of 
improved banda and modified drum smoking kiln were marital status and number 
of wives. Worrisome is zero ownership of solar that is environmental friendly for 
climate adaptation. Climate change adaptation and mitigation should exploration 
alternative fish smoking methods that uses sustainable energy like rice husk or 
modification of solar tent fish dryer to meet fish processing needs of fisherfolk. 
Equally important is awareness creation and training of fisherfolk on eminent 
hazards of acquiring certain physical assets that negatively contribute to climate 
change in the area. 
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Abstract 

The study sought to ascertain awareness and differences in male and 
female extension workers perceptions of climate change. The study was 
carried out in Anambra state, Nigeria. A total of forty respondents (20 
males and 20 females) purposively selected from four agricultural zones 
in the state were used for the study. Data were analysed using 
percentage, mean score and t- test. All( 100%) of males and  95% of the 
females were married. Majority (71.3%) of the males were in the age 
range of 45 to 54 years while majority(77.9%) of the females were in the 
age range of 40 – 49years. The mean ages were 45 years and 44 years 
for the male and female extension workers respectively. Majority of the 
male (60%) and female workers (68.5%) had HND/ degree certificate and 
had about 4 to 6 persons in the household. Females noticed and heard 
about climate change earlier than their male colleagues. Male extension 
workers sourced information on climate change mainly from radio (100%), 
newspaper (95%) and television (80%) while the female extension 
workers sourced mainly from radio (90%), fellow extension workers (85%) 
and friends/relations (70%). There were significant differences in their 
perception of swamp rice production (t= 2..4, p≤ 0.05), overgrazing of 
farmlands by livestock (t =- 2.7, p≤ 0.05) and  high use of irrigation (t = -
2.2, p≤ 0.05) as causes of climate change. There were also significant 
differences in their perception of high humidity (t = 2.7, p≤ 0.05) as 
indicator of climate change and high incidence of weeds (t= -2.7, p≤ 0.05) 
as effect of climate change .Females perceived these factors more as 
causes, indicator and effects of climate change than males. The study 
emphasized on the need to educate/train both male and female extension 
workers generally on issues concerning climate change and specifically 
on the causes, indicators and effects of climate change that they are 
ignorant of. This is for onward transmission to their clientele, enhanced 
agricultural productivity and encouraging future.   

Key words:  awareness      perceptions     climate change     extension 
workers 
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Introduction 

There are two major causes of climate change, namely: anthropogenic and natural  
causes (Ayoade (1988 and 2003) and Ojo, Ojo and Oni (2001)). Anthropogenic 
causes relate to those activities of man which help to change the chemical 
composition of the atmosphere as they relate to increasing the volume of 
greenhouse gases like carbon dioxide (CO2), methane (CH4), sulphur dioxide 
(SO2) etc. that cause climate change while natural causes are associated with 
natural greenhouse warming and  “greenhouse gases” such as carbon dioxide, 
methane, and chloroflorocarbons (CFCs)  that cause the greenhouse effect. 

Man’s socio-economic activities such as deforestation, cropping, irrigation, 
damming of rivers to create artificial lakes, farm animals ( e,g enteric fermentation 
by ruminants), destruction of carbon rich soils, addition of energy to the 
atmosphere through combustion of fossil fuels such as petrol, diesel and coal, gas 
flaring, bush burning,  manufacture of cement from limestone and emission of 
gases by automobile exhausts lead to the production of greenhouse gases 
(GHGs)  that cause climate change. 

There are noticeable consequences of climate change in Nigeria such as intense 
thunderstorms, widespread floods and incessant droughts. Odey (2009) points out 
that climate change impacts pose great dangers with consequences such as 
desertification, sea level rise, flooding, water salinization, among others. Additional 
impacts include threat to health as rising temperature could bring about diseases 
such as chronic heat rashes, cerebra-spinal meningitis (CSM), stroke, malaria and 
other related diseases (Sagoe, 2006). Climate change will affect every citizen, 
every part of our environment and our natural resources. 

Evidence from literature and past studies reveals that the recent global warming 
has influenced agricultural productivity leading to declining food production 
(Kurukulasuriya & Mendelsohn, 2006; International Institute for Sustainable 
Development (IISD), 2007; Lobell, Burke, Tebaldi, Mastrandrea, et al. 2008). 
Therefore many African countries that have their economies largely based on 
weather-sensitive agricultural productions systems like Nigeria, are particularly 
vulnerable to climate change (Dinar, Hassan, Kurukulasuriya, Benhin, et al. 2006).  

Although climate change impacts will affect all countries, its impacts will be 
differently distributed among different regions, generations, age, classes, income 
groups, occupations and genders (Intergovernmental Panel on Climate 
Change(IPCC), 2001). Climate change does not affect women and men in the 
same way and it has, and will have a gender-differentiated impact (Aguilar nd) 
.The poor (of which 70% are women), primarily but by no means exclusively in 
developing countries, will be disproportionately affected (Drexhage, 2006). 
Women, particularly in least-developed countries (LDCs) are disproportionately 
vulnerable. Consequently, they are likely to be faced with problems such as food 
insecurity, loss of livelihood, hardships due to environmental degradation that lead 
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to displacement and a host of other potentially devastating economic and social 
consequences.(United Nations Development Programme (UNDP),2008) . 

In spite of the differentiated vulnerability and impact of climate change, gender 
issues have been rarely addressed  in relation to climate change impact in global 
climate change initiatives and policy meetings (UNDP,2008). Many key decision-
making institutions related to climate change have a male-dominated hierarchical 
structure( Anguilar, nd) and women are still underrepresented in decision-making 
with respect to plans and actions to mitigate and adapt to climate change (UNDP, 
2008). The assumption may be that women will benefit equally from gender-
neutral development interventions. Policies and programmes that ignore 
differential impact on gender groups are often gender blind and potentially harmful 
for human development.(Amu,2006). This calls for the need for sex disaggregated 
data and information generally and especially on critical issues like climate change 
so that appropriate decisions and policies related to the issue can be made. 

Given the devastating effects of climate change on agriculture, It’s differential 
impact across gender and the roles agricultural extension will play in this regard 
especially in helping farmers to mitigate and adapt to climate change, it becomes 
pertinent to assess male and female extension workers awareness and 
perceptions on climate change. This is with the  aim to understannd their views 
and lapses  about climate change thereby pointing at specific  areas each gender 
needs training on. Specifically, the study examined the socio-economic 
characteristics of the respondents, their awareness and sources of information on 
climate change as well as the differences in their perceptions on causes, 
indicators and effects of climate change. 

 
Methodology 

The study was carried out in Anambra state, Nigeria. The population for the study 
consisted of all the extension workers in Anambra State Agricultural Development 
Programme (ANADEP). From the four agricultural zones in the state (Awka, 
Aguata, Anambra and Onitsha zones),five male and five female extension workers 
were purposively selected from each of the zones. This was to ensure equal 
representation of  the gender in the study. Thus a total of forty respondents were 
used for the study. 

The instrument used for the collection of data for this study was a questionnaire. 
Some information contained in it 44 were: actual age of the respondents which 
were further categorized into 35-39 years, 40-years etc, sex and marital status,. 
level of formal education,   professional cadre in ADP and  household size. Others 
included awareness and time(year) they noticed and heard about climate change. 
Also, they were asked to indicate the extent they perceive listed factors as causes, 
indicators and effects of climate change. Some of the variables listed under 
causes were bush burning, cutting down of trees, gas flaring from oil companies, 
etc. Variables listed under indicators were abnormal rise in temperature, excessive 
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heat, drying up of streams or waters, etc. Variables listed under effects were 
reduced crop yield/ output, increase in diseases like malaria, stroke etc, increase 
in crop pests and diseases, desertification and others. A four point Likert-type 
scale of to a great extent‘4’, to a moderate extent’3’, to a little extent’2’ and to no 
extent’1’ was used to collect the data. The values of the scale were summed up to 
give 10 which was divided by 4 to give a mean score of 2.5. Any variable with 
mean score greater than or equal to 2.5 was regarded as either cause, indicator or 
effect of climate change while variable with mean score less than 2.5 was 
regarded otherwise. 

Data were analysed with percentage mean score and t-test. 

 
Results and Discussion 

Socio-economic characteristics 

 Data in Table I show that equal number of male and female respondents were 
used for the study. The age of the respondents as shown in the table below 
indicates that majority   (71.3%) of the males were at the age range of 45 to 54 
years while majority (77.9%) of the females were at the age range of 40 to 49 
years. Their mean ages were 44.8 and 44 years for male and female extension 
workers respectively. This finding shows that both the male and female extension 
workers were at their middle age and productive age hence they will be energetic 
to carry out specific tasks associated with extension work especially as regards to 
climate change. 

Table 1 also indicates\ that all (100%) of the male respondents and (95%) of the 
female respondents were married. Majority (61.1%) of the males had household 
size of 7 to 9 persons while majority (77.8%) of the females had household size  of 
4 to 6 persons. Their mean house hold size were 6 persons and 5 persons for the 
male and female respondents respectively. Generally, the respondents had 
moderate household size. The slight difference in their household size may be 
attributed to the fact that some of the female respondents were still single so their 
household size are likely to be low. 

In Table 1 also, majority (Male (60%), females (68.5%)) had HND/ degree as their 
highest educational qualification. The proportion of the males that had masters 
degree was about 27% while only about 5% of females had masters degree. On 
the other hand, more females (26.3%) had OND certificate than males (13.3%). 
This tends to suggest that the male extension workers are more educated than 
their female counterpart. This low educational attainment of women has been 
described as one of the reasons for their concentration in low productive low-
wage, low-skill, menial jobs in agriculture and non agriculture sectors (Voice of 
Child worker,1995).  

 Majority (63.2%) of the males had served as extension workers for 21-25 years 
while about 42% of their female counterpart had worked for 16-20 years as 
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extension workers (Table 1). Also about 26% each represent males that had 
worked for 16-20 years and females that had worked for 21-25 years as extension 
workers. Their mean length of service as extension workers were 21 years for 
males and about 18 years for females. This shows that the males had more 
experience than females in extension work. Table 1 further shows that 40% of the 
male respondents and 65% of female respondents were block extension 
supervisors and extension agents.  Also (35%) each represent male respondents 
that were zonal managers /zonal extension officers and female respondents that 
were subject matter specialists. From the findings it can be inferred that male 
extension workers were concentrated more at the higher cadre while the females 
were concentrated more at the lower cadre. The lower educational qualification 
and shorter length of service of these females compared to their male counterpart 
(Table 1) may serve as reasons for their concentration in lower cadre of extension 
work. 
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TABLE 1 
Socio-economics characteristics of the respondents 

Characteristics  Male %(n=20) Mean  Female % (n = 20) Mean  

Sex 100    
Male   100  
Female     
Marital status     
Single   5  
Married 100  95.0  
Household size     
1-3 0  11.1  
4-6 61-1 6 77.8 5 
5 38.9  11.2  
Age     
35-39 14.3  0  
40-44 14.3 44.8 55.6 44 
45-49 49.9  22.3  
50-54 21.4  16.8  
55-59 0  5.6  
Highest Educational 
Qualification 

    

OND  Certificate 13.3  26.3  
HND/Degree Certificate 60  68.5  
Masters certificate 26.7  5.3  
Length of service as 
extension worker 

    

11-15 5.3  31.7  
16-20 26.3  42.2  
25 63.2 18 26.4 21 
26-30 5.3  0  
Carder in extension 
work/ADP 

    

Zonal madger 20  0  
Zonal extension officer 15  0  
Subject matter specialist 25  35  
Block extension 
supervision 

10  20  

Extension agent 30  45  

Source: field survey 2011 
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Awareness of Climate Change  

Table 2 shows that all (100%) of both male and female extension workers were 
aware of climate change and had also heard about climate change. This 
awareness of the respondents about climate change is advantageous as it 
involves creation of knowledge, understanding, values, attitude, skills and abilities 
among individuals and social groups toward climate change for attaining a better 
quality environment (Ekpo and Ekpo 2011). This awareness and proper 
understanding of climate change may also  be seen as an important step towards 
solution to climate change problem . 

Years the respondents heard and noticed climate change  

Majority (73.7%) of the male extension workers and 55.5% of the female extension 
workers heard about climate change within 2000 to 2009. Also (26.4%) of the 
males and 39% of females heard it within 1990 to 1999. The mean years the 
respondents heard about climate change were 2005 for the males and 2002 for 
the females. 

Table 2 further indicates that majority (61.5%) of the male extension workers  
noticed that climate started changing within 2003 to 2004 while majority(80%) of 
the female extension workers noticed that climate started changing within 2002 
and below. The mean years the respondents noticed climate change were 2004 
for the males and 1991 for the females (Table 2). The findings tend to show that 
both male and female extension workers noticed that climate was changing before 
they heard about it. Female extension workers heard about climate change 3 
years earlier and noticed it seven years earlier than their male counterpart. This 
points at important role of women as a catalyst in specific non agriculture and 
agricultural tasks. It is expected that these women will display the same role in 
climate change issue as can be proved by their earlier knowledge and information 
on climate change than their male counterpart. 
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TABLE 2 
Awareness of climate change by the respondent 

 

Issue on climate change  Male (% )n=20 Mean  Female(%) n= 20 Mean  

awareness      
Aware  100  100  
Not aware  0  0  
Year heard about climate 
change   

    

Heard  100  100  
Not heard  0  0  
Year heard about climate 
change 

    

Below 1990 0  5.6  
1990-1994 15.8  0  
1995-1999 10.6  39.0  
2000-2004 5.3  22.2  
2005-2009 8.4 2005 33.3 2002 
Year noticed climate 
change  

    

Below 2000 0  40.0  
2001-2002 38.5  40.0 1991 
2003-2004 61.5 2004 10.0  
2005-2006 0  10.0  

Source: field survey 2011 
 

Respondents sources of information on climate change  

The respondents major sources of information on climate change was radio as 
indicated by all (100%) of the male and (90%) of the female extension workers  
(Table 3). Other sources of information for the males were newspaper (95%), 
television (80%) fortnightly training (FNT) (60%), workshops/seminars/trainings 
(55%) and fellow extension workers (50%). The female extension workers other 
sources of information were: fellow extension workers (85%), friends/relations 
(70%), television (65%), FNT (65%) and newspapers (50%). It is evident from the 
findings that both categories of respondents sourced information on climate 
change mainly through formal sources. However, female extension workers also 
sourced information on climate change from informal sources. This finding 
corroborates Egbule (2010) who stated that the major sources through which the 
farmers in Niger delta region of Nigerian receives information on climate change 
were radio/television, Newspapers and friends.  
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TABLE 3 
Respondents sources of information on climate change 

Sources of information*  Male% Female% 

Fortnightly training (FNT)  60.0 65.0 
Radio 100.0 90.0 
Fellow extension workers  50.0 88.0 
MTRM 45.0 45.0 
Ministry of agriculture  40.0 45.0 
Workshops/seminars /training  55.0 45.0 
Newspaper  95.0 50.0 
Friends/relations  20.0 70.0 
Primary/secondary school children  10.0 15.0 
Television  80.0 65.0 
Town crier/village/town meetings  20.0 30.0 
Text messages from different networks 20.0 35.0 
Students from tertiary institutions  15 20.0 
Telephone calls  15 10.0 
Computer i.e. mail  22.2 15.0 
Self initiative  20.0 30 

*multiple responses   source field survey 2011 

 
Perceptions of respondents on causes of climate change  

Table 4 shows that gas flaring from oil companies (M = 3.4) and cutting down 
trees ( M = 3.4 ) were perceived most  by male and female extension workers 
respectively  as causes of climate change .Other causes of climate change as 
indicated by the male respondents were: high temperature due to ozone layer 
depletion ( M=  3.3), cutting down of trees (M=3.2), gases released from industries 
(M =  3.1), bush burning (M= 3.0), crude oil spillage (M = 2.6) and burning of fossil 
fuels from vehicles (M =  2.6).   

The female respondents perceived bush burning (M = 3.1), high temperature due 
to ozone layer depletion (M = 3.1), overgrazing of farm lands by livestock (M= 3.0), 
use of pesticides (M = 3.0), use of herbicides (M = 2.9), gas flaring from oil 
companies (M = 2.9), gas released from industries (M = 2.8), crude oil Spillage (M 
=2.8) and use of fertilizer (M = 2.6) as causes of climate change.(Table 4). This  
shows that both male and female extension workers perceived or attributed 
change in climate to anthropogenic causes which are those activities of man that 
help to change the chemical composition of the atmosphere. They did not see it as 
natural phenomenon as can be proved by their lower mean score on this factor  
(male and females M= 2.0). These findings are partly in support of the fact that 
major causes  of climate change are anthropogenic and natural (Ayoade 1988 and 
2003,  Ojo, Ojo and Oni, 2001). 
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Also in Table 4, there were significant differences in the perception of male and 
female extension workers on the following causes of climate change: swamp rice 
production (t= -2.4), overgrazing of farm land by livestock ( t= - 2.7), high use of 
irrigation (t=-2.2), use of fertilizer (t= -2.2), use of pesticides (t = -3% ) and use of 
herbicides (t = -3.1). This indicates that the female respondents perceived these 
factors more as causes of climate change than their male counterparts. This can 
be proved by the higher mean scores of the female than the males on these 
causes in Table 4. This finding seem to agree with the fact that women are on the 
front line of climate change. This could be reasons why the stakes are higher than 
ever to empower women and ensure that they are equal actors and benefactors in 
order to truly mitigate and cope with climate change 
(www.unifern//modules/footer..php online3).  

TABLE 4 
Mean score and t-value of male and female extension workers perceptions of 

causes of climate change 

 Male 
(mean) 

SD Female 
(mean)  

SD T-value  

Bush burning  3.0 0.76 3.1  0.89 -0.4 
Cutting down of trees  3.2 0.70 3.4  0.67 -0.7 
 Gas flaring from oil companies  3.4 1.04 3.0 1.0 1.5 
Gases related from industries 3.2 1.07 2.8  0.89 1.1 
 Burning of  f ire wood for cooking  2.0 0.65 2.3  0.72 1.2 
Crude oil spillage  2.6 0.88 2.8 0.96 -0.8 
Swamp rice production  1.5 0.89    2.3 1.13  2.4* 
High temperature due to ozone layer depletion  3.3 1.03 3.1 1.03  0.8 
Overgrazing of farmlands by livestock  2.2 1.04 3.0 0.94 -2.7* 
High use of irrigation  1.7 0.59  2.2 0.83 -2.2* 
Burning of fossil fuel from vehicle  2.  6 0.76 2.3 0.91   0.8 
Use of fertilizers  1.6 0.76  2.6   0.95 - 2.2* 
Use of pesticides  2.1 0.71 3.0   0.83 -3.6* 
Use of herbicides  2.1 0.72 2.9 0.91 -3.1 
Digestive process of ruminants  1.6 0.94 2.6 0.99 -1.8 
Nothing /natural phenomenon  2.0 1.28 2.0 1.27   0.0 

Significant at P < 0.05;    Source:field survey 2011 
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Perceptions of Respondents on Indicators of Climate Change  

Data in Table 5 indicate that the male extension workers perceived all the factors 
in the table as indicators of climate change while their female counterpart 
perceived all but ‘drying up of steams/water’ (M= 2.4) as  indicators of climate 
change. Prominent among these factors that were perceived as indictors of 
climate change by the males were: abnormal rise in temperature (M = 3.5), 
excessive sunlight/ heat (M = 3.3), widespread  floods (M = 3.1)  and irregular 
rainfall pattern (M  3.0) while that of females were: excessive sunlight/heat (M = 
3.6), abnormal rise in temperature (M = 3.4) and irregular rainfall pattern (M = 3.2).  

Among all these factors in Table 5, only ‘high humidity’ (t= -2.8) was perceived 
statistically different by male and female extension workers as indicator of climate 
change. This further shows that the females perceived this factor (high humidity) 
more  than their male counterpart as indicator of climate change. From the 
foregoing  it can be inferred that there was slight difference in the perception of 
male and female extension workers on indicators of climate change. 

 

TABLE 5 
Mean score and t-value  of male and female extension workers perceptions’ 

of indicators of climate change 

Indicators  Male 
mean 

    SD Female 
mean  

   SD T-value  

Abnormal rise in temperature  3.5 0.69 3.4 0.75 0.2 

Excessive sunlight/heat  3.3 0.64 3.6 0.69  -1.4 

High humidity  2.6 0.60 3.2 0.67  -2.7 

Dying up of steams/waters 2.7 1.09 2.4 0.88 0.8 

Irregular rainfall patters  3.0 0.88 3.2 0.81 -0.6 

Intense thunder storm  2.6 0.82 2.7 1.03 -0.3 

Widespread floods  3.1 0.91 2.9 0.99 -0.7 

Drought  2.8 0.85 2.7 0.87  0.0 

Overflow/rise in sea level  2.9 0.93 2.9 0.94 -0.1 

Significant at P < 0.05; Source: field survey 2011 
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Perceptions of respondents on effects of climate change  

Table 6 shows that reduced crop yield/output (M=3.3) was perceived  most by 
male extension workers while rapid depletion of soil fertility (M= 3.2) was 
perceived most by their female counterpart as effects of climate change. Other 
factors that were perceived by both categories of respondents as effects of climate 
change were: desertification ( male (M=  3.1), female (M = 2.8)), migration of 
people/ farmers (Male and Female M =  3), erosion  (male ( M = 3.0), female (M = 
3.2)), increase in diseases like malaria, stroke (Male (M  = 2.9), Female(M  =  
2.7)), Increase in chronic heat rashes (male ( M= 2.9), female (M 3.0)),death of 
aquatic organisms (male (M=2.9), female (M=2.7)), water salinization (male ( 
M=2.8), female = (2.9)), rapid depletion of fertility of the soil (male (M=  2.7), 
female (M = 3.2)), evolvement of strange pests and diseases of crops and 
livestock (male (M = 2.6),  female (M = 2.5)) and increase in crop pests and 
diseases (male(M=2.5), female (M=2.8)). This finding supports the fact that climate 
change will affect every citizen, every part of environment and our natural 
resources 

It is not surprising that high incidence of weeds (M = 2.6), high livestock disease 
infestation (F= 2.5), and losses of crops under preservation./storage, (M = 2.5) 
were perceived by only  female extension workers as effects of climate change. 
This is because women are the main producer of the world staple crops (Pimbert, 
2009). In Sub -Saharan African they physically produce  70 to 80% of domestic 
food crops and also play key role in post harvest operations by ensuring 
preservation and sustainable use of biodiversity of plants, animals and farming 
systems (Akpabio, 2005). 

Table 6 further shows that there was significant difference on only the perception 
of male and female extension workers on ‘high incidence of weed’ (t=-2.7) as 
effects of climate change. Thus indicating that females perceived it more than their 
male counterpart as an effect of climate change. This can be proved by the higher 
mean score of the females than the males on this factor in Table 6. The 
engagement of women (which female extension workers are not exception )  in 
weeding  operations in the farm especially in developing countries like Nigeria may 
have given them more insight on how climate change affects it. 
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TABLE 6 
Mean score and t- value of male and female extension workers perceptions 

of effects of climate change 

Effect of climate change   Male 
(mean) 

 
SD 

Female 
(mean ) 

 
SD 

                                 
T-value  

Reduced crop yield/output 3.3 0.66  3.0 0.61 
  1.8 

Increased in disease like malaria stroke  2.9    0.67 2.7 0.75    0.9 
Increase in chronic heat/rashes  2.9    0.75 3.0 0.71 - 0.4 
Increase in crop pests and diseases  2.5    0.69 2.8 0.64 - 1.4 
Desertification  3.1   0.83  2.8 0.91   1.1 
Water salinization  2.8 0.85 2.9 0.91 - 0.5 
Rapid depletion of soil fertility   2.7 0.99  3.2 0.81 - 1.7 
Migration of people/farmers  3.0    1.03 3.0 0.91   0.0 
Death of aquatic organisms  2.9 0.94 2.7 0.75   0.8 
Delayed  growth and maturity of livestock  2.1    0.51 2.3 0.72  - 1.0 
High crop and livestock disease infestation/out 
break 

2.1    0.55 2.5 0.76 
- 1.9 

Evolvement of strange pests and diseases of 
crop and livestock  

2.6    0.78 2.5 0.95 
   0.4 

Losses of crops under preservation/storage  2.0    0.65  2.5 1.19 - 1.5 
high incidence of weeds 1.8 0.86 2.6 1.0 - 2.7* 

Significant at P < 0.05     source: field survey 2011 

 

Conclusion  

The study has shown that the male extension workers were more educated, had 
higher length of service and occupied top cadre/positions in extension work/ADP 
than their female counterpart. The females noticed and heard about climate 
change earlier than these males. Their perceptions on causes, indicator and 
effects of climate change were also higher than that of the male extension 
workers. 

Recommendations 

1. Issues related to climate change especially mitigation, adaptation, 
policy/programme development and implementation should be gender 
sensitive. In this way feelings and  views of different gender can be 
examined and incorporated in decision making  about climate change. This  
consensus will lead to invention of holistic and workable solution to climate 
change. 
 

2. Women should be educated and given opportunity to assume leadership 
positions in different spheres of life like their male counterpart and 
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especially in agriculture and climate change issue. This is because they 
may be said to be powerful agents of change irrespective of their low socio-
economic statuses in the society. Their leadership in agriculture and climate 
change is critical as they can help to accelerate processes that can be used 
to deal with climate change through their agricultural, domestic and onerous 
tasks that directly or indirectly contribute to climate change and attachment 
to virtually every members of their families and society at large. 
Empowering them means empowering the society at large towards a 
justifiable fight against climate change. 

3. There is need to educate/train both male and female extension workers 
generally on issues concerning climate change and specifically on the 
causes, indicators and effects of climate change that they are ignorant of.. 
This is for onward transmission to their clientele. These capacities built 
among extension workers and farmers will contribute immensely towards 
mitigation and adaptation to climate change  for enhanced agricultural  
productivity  and encouraging future.   
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Abstract  

An attempt is made to understand the role livestock production plays in 
climate change and to identify mitigation strategies to cap or reduce 
greenhouse (GHG) emissions. Scientific literature on farm animal 
production and documented GHG emission, as well as mitigation 
strategies were synthesized and used for the study. Results show that 
animal agriculture sector is responsible for approximately 18%, or nearly 
one-fifth of human induced greenhouse gas (GHG) emissions. In nearly 
every step of meat, egg, and milk production, climate changing gases are 
released into the atmosphere potentially disrupting weather, temperature 
and ecosystem health. As the number of farm animals increases, so do 
their GHG emissions. Cattle rearing alone generate more global warming 
GHGs, as measured in carbon dioxide (CO2) equivalent, than 
transportation. Immediate and far reaching changes in current animal 
agriculture practices and consumption patterns are both critical if GHGs 
from the farm animal sector are to be mitigated. However, the approaches 
that best reduce emissions depend on local conditions and therefore vary 
from region to region. In Nigeria emission of GHGs is generally low based 
on low per capita energy and other resource consumption. However, it is 
expected that there will be future rise as a result of increased numbers of 
livestock and high population growth rate with corresponding increase in 
per capita energy and other resource consumption. The assessment of 
options to reduce future GHG emissions is considered an important 
contribution to sustainable development of Nigeria. Efficacious plants 
peculiar to the Nigerian environment and conditions should be planted 
and maintained around cities. Also government should support waste 
management in all the states in Nigeria to have a sequel structure to safe 
disposal of organic matter from cattle. 
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Introduction  

The livestock sector accounts for 40% of the world’s agriculture gross domestic 
product (GDP) (FAO, 2006). It employs 1-3 billion people, and creates livelihood 
for one billion of the world’s population living in poverty (FAO, 2006). Ample cattle 
are found in Nigeria for both dairy and beef purposes. Livestock population in 
Nigeria has been estimated to consist of 1.6 million cattle, 13.5 million sheep, 26 
million goats, approximately 2.2million pigs and 150 million poultry (Stephen, 
2010). Studies have shown that livestock contributes immensely to global warming 
which leads to climate change.  

One of the environmental threats our planet faces today is the potential for long-
term changes in the earth’s climate and temperature patterns known as global 
climate change It is estimated that as a result of global climate change, the earth’s 
average temperature could increase as much as six and one half degree 
Fahrenheit by year 2100 (Knipmeyer, Garton, and Birkenholz, 1998). The five 
warmest years since the 1890s were 1998, 2002, 2003, 2004 and 2005 (NASA 
(National Aeronautics and space Administration, 2006). Average global 
temperatures have risen considerably and the Intergovernmental Panel on Climate 
Change (IPCC, 2007) predicts increases in global average surface temperature to 
be 1.8-40C by 2100. These temperature rises are much greater than those seen 
during the last century, when average temperature rose only 0.060C (0.120F) per 
decade (NOAA, 2007). Since the mid-1970s, however, the rate of increase in 
temperature rise has tripled. The IPPC’s report (IPCC, 2007) warns that climate 
change could lead to impacts that are abrupt or irreversible.  

The effects of climate change vary from region to region (Book, Niang, Nyong, et 
al.,(2007);Mimara, Nurse, Mclean et al.,(2007); Anisimov, Vaugh, Callaghan et al., 
(2007); Magrin, Garcia, and choque et al, (2007)). While wealthy, developed 
countries are mainly responsible for the historic buildup of climate changing gases, 
as well as high per capital emission (Moore and MacCracken 2009), leading global 
development organizations recognize that the poor in lower income countries are 
most vulnerable to climate change (Heltberg and Bonch-Osmolovskiy, 2008). The 
IPCC predicts growth of drought-affected areas, lower water availability for large 
numbers of people and that events such as heat waves, drought, and storms will 
lead to more deaths and disease, especially for those not in aposition to adapt 
(IPCC, 2007).  

Agriculture contributes about 21-25%, 60% and 65-80% of the total antrhropogenic 
emissions of carbondioxide, (CO2) methane (CH4) and Nitrous oxide (N2O), 
respectively (Duxbary, Mosier, 1993; Isserman, 1992 and Watson, Meira, Filho, 
Sanhuezq, 1992). Agriculture is also thought to be responsible for over 95% of the 
ammonia, 50% of carbon monoxide and 35% of the nitrogen oxide released into 
the atmosphere as a result of human activity (Isserman, 1992). 
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 According to Food and Agricultural organization (FAO, 2006), the animal 
agriculture sector is responsible for approximately 18%, or nearly one-fifth of 
human induced greenhouses (GHG) emissions. In nearly every step of meat, egg, 
and milk production, climate changing gasses are released into the atmosphere 
potentially disrupting weather, temperature and ecosystem health (FAO. 2006). 
Agriculturalists can play an important part in preventing and repairing damage to 
the environment. However, mitigating these serious problems requires an in depth 
knowledge of the contribution of this sector to climate change. It is therefore 
necessary to answer the following questions. What role does animal agriculture 
play in global warming and how can the effects caused by livestock to global 
warming be curtailed? 

Specifically, the study sought to: 

(i) review causes of climate change; 
(ii) assess the contribution of farm animal production to climate change; and 
(iii) determine mitigation strategies to curtail the effect of climate change 

caused by livestock production. 

 
Methodology 

The study is a desk research. Literature from various sources (journals, internet 
materials, books etc) were synthesized and utilized for the study. 

Results and Discussion 

Causes of climate change 

Climate change can be caused by natural and/or human (anthropogenic) factors. 
One natural warming phenomenon is the greenhouse effect, while the most 
important human influence is the production of GHGs. Over 2,500 scientists 
around the world discussed together the effect in 1985 under IPCC and agreed 
that anthropogenic emissions of GHG play a major role in climate change (Naqui 
and Sejian, 2011). The greenhouse effect is a blanketing effect by which 
atmospheric GHGs keep the earth’s surface warm. Clouds, aerosols, and parts of 
the earth’s surface reflect about one third of the sun’s light that reaches the earth 
(Le Treut, Somerville and Cubasch et al, 2007). Three important GHGs are CO2, 
CH4 and N20 (Steinfeld, Gerber, Wassenaar, Castel et al., 2006). In naturally 
occurring quantities, these gases are not harmful, their presence in the 
atmosphere helps to sustain life on the planet by trapping some heat near the 
earth’s surface. Total GHG contributes a very small portion (<1%) of the gases in 
the earth’s atmosphere (Naqvi and Sejian 2011). But these gases play very 
important role in maintaining the atmospheric temperature suitable for human, 
plant and other species of ecosystem. (Naqvi and Sejian 2011). This natural 
warming phenomenon is known as greenhouse effect.  
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Anthropogenic influences 

Although some natural occurrences contribute to GHG emissions (IPCC, 2007c), 
the overwhelming consensus among the world’s most reputable climate scientists 
is that human activities are responsible for most of this increase in temperature 
(IPCC, 2007a ). One of the most significant human contributors to GHG emission 
is farm animal production. Although transportation and the burning of fossil fuels 
have typically been regarded as the chief contributors to GHG emissions, FAO 
(2006) reports the substantial role of the farm animal production sector, identifying 
it as a major threat to the environment. According to United Nations (2006c) cattle 
rearing alone generates more global warming GHGs, as measured in CO2 
equivalent, than transportation. Animal agriculture sector emits 18% or nearly one-
fifth of human-induced GHG emissions more than the transport sector (Steinfeld et 
al 2006). 

About 56 billion land animals are reared and slaughtered globally for human 
consumption annually (FAO, 2008) and livestock inventories are expected to 
double by 2050, with most increases occurring in the developing world (Steinfeld 
et al., 2006). As the numbers of farm animals reared for meat, egg, and dairy 
production rise, so do their GHG emissions. The United State Department of 
Agriculture (USDA) has noted that GHG emissions from livestock are inherently 
tied to livestock population sizes because the livestock are either directly or 
indirectly the source for the emission (Koneswaran1 and Nierenberg, 2008) 

Globally, according to the FAO 67.5 billion land animals were raised for human 
consumption in 2008 (FAO, 2010). Since industrialized systems support much 
larger numbers of animals per unit area than extensive systems (Pew Commission 
on Industrialized Farm Animal Production, 2008), a global shift towards industrial 
production could result in larger farm animal populations over all. Globally, 
industrialized systems now produce half of all pork and about two-thirds eggs and 
poultry meat (FAO, 2009). In China, India, and Brazil, for example, producers 
increasingly favour intensive, industrial production systems (FAO, 2007) over more 
welfare-friendly practices. Industrial livestock production has grown at twice the 
rate of more traditional mixed farming systems and at more than six times the rate 
of production based on grazing (Verge, DeKimpe, and Desjardin, 2007) 

Agricultural sources of GHGs 

(a) Methane 

According to Knipmeyer et al. (1998) methane is one of the primary greenhouse 
gases found in the earth’s atmosphere. It is the principal component of natural gas 
and often serves as an energy source in homes, cars, and power plants. Methane 
is produced by the decomposition of organic matter in the absence of oxygen. This 
process is known as anaerobic decomposition (Knipmeyer, et al. 1998). 
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Over half of the world’s anthropogenic methane emissions are produced by 
agricultural activities. The primary sources of agricultural methane include 
domesticated ruminant livestock, rice cultivation and the handling and processing 
of livestock manure. The greatest agricultural source of methane, however, is 
domesticated ruminant livestock, such as cattle, sheep and goats. Methane from 
this source is produced by bacteria in the animal’s digestive system that break 
down fibrous food (EPA, 2006). The animal releases the methane gas into the 
atmosphere mainly through its mouth and nostrils. 

Ruminants, such as cattle, sheep and goats usually have a stomach divided into 
four chambers (Solomon, Qin Manning et al 2007) and emit methane during 
digestion Environmental Protection Agency, 2006). An adult cow emits 80-110kg 
of methane annually (Environmental Protection Agency 
www.epa.gov.methane/rlep/fag.html). The calculated animal and management 
parameters, and related methane emissions from enteric fermentation in Sweden 
and Nigeria is shown in Table I 

TABLE 1 
Methane emissions from enteric fermentation in Sweden and Nigeria 

Parameters  Sweden  Nigeria  

Animal weight (Kg) 650 250 
Milk production (Kg year-1) 8400 240 

Digestibility feed (%) 73 56 
Feed intake (Kg. animal. Year-1) 6416 2546 
Methane conversion factor from enteric 
fermentation (Kg.animal.year-1) 

130 59 

Source;  FAO, (2010) 

(b) Carbon dioxide (CO2) 

Carbon dioxide is widely considered the most important induced GHG (Steinfeld, 
Gerber, Wassenaar, Castel et al, 2006). The release of CO2 into the atmosphere 
due to human activities, such as deforestation and scraping of the earth’s surface 
by machinery during cultivation, has had the largest impact on the climate relative 
to all other factors over the last 250 years (Foster, Ramaswamy, Artaxo et al. 
2007). In 2005 atmospheric carbon dioxide levels were 36%, or about 100 parts 
per million (ppm) higher than 250 years before, rising to 379 ppm (Foster, et al, 
2007). Carbondioxide has the most significant anthropogenic warming impact in 
the atmosphere (Foster, et al.,2007) because of its sheer volume of its emissions 
and its persistence in the atmosphere. Carbon dioxide remains in the atmosphere 
for centuries and or millinnia (Moore, and MacCracken, 2009). Therefore CO2 
emissions, including those produced by animal agriculture, may remain in the 
atmosphere in 2100 and beyond (Moore and MaCracke, 2009; Climate institute, 
2007). The farm animal sector contributes approximately 9% of annual 
anthropogenic CO2 emissions the largest sources of CO2 from animal agriculture 
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not coming from the animals themselves, but from the inputs and land-use 
changes necessary to maintain and feed them (FAO 2010) 

Expanding farm animal production plays a major role in deforestation, turning 
wooded areas into grazing land and cropland for the production of feed (FAO, 
2010). Animal agriculture related deforestation may emit 2.4 billion tonnes of CO2 
into the atmosphere each year (FAO, 2006). Tropical forests act as carbon sinks, 
sequestering carbon and preventing its release into the atmosphere (Steinfeld et 
al, 2006). Thus, deforestation releases large amount of carbon, both from soil and 
vegetation. Animal agriculture’s role in deforestation has been especially 
devastating in South America, where expansion of pasture and arable land at the 
expense of forests has been the most prevalent (Steinfeld et al, 2006 ). In 2005, 
cattle ranching was found to be one of the main causes of deforestation of 1.2 
million hectares of forest in Central America while 18 million disappear, in large 
part because of clearing land for grazing cattle (FAO, 2005).  

Like forests, soils can serve as carbon sinks and the estimated total amount of 
carbon stored in soils is 1,100-1,600 billion tonnes;-more than twice the carbon in 
vegetation or in the atmosphere (Steinfeld, 2006). Human activities primarily 
agriculture however, have significantly depleted the amount of carbon sequestered 
in the soil. Food and Agricultural Organisation estimates that animal agriculture-
related releases from cultivated soils worldwide may total 28 million tonnes of CO2 
annually (FAO, 2006; Steinfeld, 2006). Conventional tillage practices (scraping the 
soil with machinery) both lower the organic carbon content of the soil and produce 
significant CO2 emissions (Wikipedia nd). Food and Agricultural Organization 
estimates that 18 million tonnes of CO2 are emitted annually from cultivating corn 
soybean and wheat on approximately 1.8 million Km2 of arable land to feed 
animals raised for meat, eggs, and milk (FAO, 2008). Animal agriculture can also 
cause desertification due to overgrazing and trampling of rangelands by farm 
animals (FAO, 2008). Desertification tends to reduce the productivity and amount 
of vegetative cover, thus allowing CO2 to escape. 

(c) Nitrous oxide (N2O) 

The agriculture sector is one the primary sources of anthropogenic nitrous oxide. 
The bulk of United State N2O emissions stem from fertilizing agricultural soils for 
crop production. Fertilization of agricultural soils can be by way of application of 
large amounts of synthetic nitrogen fertilizers or farm animal (organic) manure. 
Manure and urine from farm animals, once deposited on the soil, emit N2O. In the 
United States, a 10% rise in N2O emissions between 1990 and 2005 could be 
traced, in part to changes in the poultry industry, including an overall increase in 
the domestic stock of birds used for meat and egg production (EPA, 2007) 

Nitrous oxide is 310 times more potent than carbon dioxide in its ability to affect 
climate change; and moreover, results of a recent scientific study indicate that 
nitrous oxide is currently the leading ozone-depleting substance being emitted 
(Bracmort, 2010). Nitrous oxide familiar to some as “laughing gas,” contributes to 
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climate change and ozone depletion. Once released, N2O lingers in the 
atmosphere for decades (its atmospheric lifetime is approximately 114 years) and 
is 310 times more effective at trapping heat in the atmosphere over a 100-year 
time frame than carbon dioxide (CO2). Nitrous oxide emission quantity estimates 
have remained fairly constant over the last few years, hovering around 325 million 
metric tons carbon dioxide equivalent (CO2). 

Mitigation of greenhouse gasses 

Ideally, GHG mitigation strategies should consider all greenhouse gases, their 
specific formation processes, and their overrall net effect, since efforts to mitigate 
GHG emissions at one point in the production chain may actually raise emissions 
at a later point (FAO, 2010). Recent research has identified a wide range of 
mitigation options for reducing emissions from livestock sources (FAO, 2010) 

Methane 

a. Dietary measures. Quantity of methane produced is strongly influenced by 
the form, quality and composition of feed. Feeding strategies likely to lower 
methane emissions include:  

(i) Altering and improving diet for higher animal productivity. Feeding 
increased levels of starch, feeding supplementary dietary fat, and reducing the 
proportion of fibre in the diet are examples of potential methane reduction 
strategies.  

(ii) Forage selection and management. Increasing forage quality combined 
with the management of stocking rates and rotational grazing strategies have been 
demonstrated to reduce enteric methane emissions ( Mirzaei-Aghsaghali and  
Maheri-Sis, 2011).   

(iii) Use of feed additives. Additives can manipulate rumen microflora 
populations to induce stable and modified rumen fermentation with lower 
emissions. Some of the additives are not permitted in the European Union, 
because they are considered medicine. Research on additives is still ongoing. 
However, in recent years, there is growing interest in the use of plant secondary 
compounds (tannins and saponins) as a CH4 mitigation strategy because of their 
natural origin in opposition to chemical additives. Legumes containing condensed 
tannin (lotuses) are able to lower methane  by 12-15% (Beauchemin et al., 2008; 
Rowlinson et al., 2008). Biological additives such as yeast cultures of 
Saccharomyces cerevisiae has also been suggested to reduce CH4 production by 
rumen microflora (McGinn et al., 2004).  

b. Herd management for increased animal productivity.  

Management systems designed for high milk output per cow will tend to result in 
lower emissions per unit of milk produced. In contrast, more extensive systems 
require more animals to produce a given quantity of milk-- resulting in higher 
methane output per litre. The opportunities to reduce methane emissions by 

http://ascidatabase.com/author.php?author=Naser&last=Maheri-Sis
http://ascidatabase.com/author.php?author=Naser&last=Maheri-Sis
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increased animal productivity are larger in the extensive systems compared to the 
intensive systems with already high milk production levels per cow. 

Manure management and treatment.  

Changes to manure handling practices including use of anaerobic digesters can 
improve energy efficiency as well as reduce methane output. Helpful manure-
management techniques include frequent and complete removal of manure from 
indoor storage, deep cooling of manure, and management of bedding and manure 
heaps to avoid anaerobic conditions (IPCC (2006). 

Carbon dioxide 

Mitigation options as presented by (Paustian,, Cole,. Sauerbeck, and Sampson, 
1998) include: 

(a) Increasing carbon storage. Opportunities to increase carbon storage within 
dairy farming systems include: 

(i) agricultural intensification to reduce the land needed for production. 
This can decrease the rate of land-use change  

(ii) restoring soil carbon by improving soil management techniques 
adopting conservation tillage, surface-residue management, and 
mulch farming; cultivating crops with deep-root systems; developing 
and cultivating plants with high lignin content, especially in residues 
and roots; eliminating summer fallow and incorporating legumes and 
other appropriate cover crops in rotation; applying animal manure and 
non-toxic anthropogenic biosoil; enhancing biological N fixation; and 
increasing crop biomass production (Follett et al., 2005) 

(iii) improved grassland management; and 

(iv) changing from highly intensive, short duration pastures to more 
permanent grasslands, as well as reduced tillage, can also increase 
carbon sequestration. 

(b) Increasing energy efficiency along the food chain. Energy efficiency can 
be improved in milking parlors and milk processing plants. 

(c) Digestion of manure to produce heat and electricity will also contribute to 
lower fossil fuel energy use and CO2 emissions. 

(d) Renewable energy may have a large role to play on farms and in processing 
as well. Individual mitigation measures must however be evaluated with 
regard to emission reduction potential, environmental trade-offs within and 
outside the livestock system, technical feasibility and specific costs. FAO 
(2010) notes that it is important to underscore that the implementation of 
GHG mitigation measures requires not only technological development, but 
also economic incentives, and institutional frameworks that are adapted to 
the specific farm conditions and regions 
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Nitrous Oxide 

Options to reduce nitrous oxide emissions from dairy systems as outlined by 
Velthof,  

van Beusichem and  Oenema (1999) include:  

(a) Dietary manipulation to increase efficiency. Avoiding excess Nitrogen in the 
diet and/or making dietary Nitrogen more absorbable reduces Nitrogen 
excretion. 

(b) Manure management techniques. Methods such as anaerobic digestion 
indirectly reduce N2O emissions when slurry is applied to land by 
decreasing the available N content. Increasing manure storage time and 
covering manure storage structures, also help. 

(c) Grazing management methods. Reduced stocking and minimized grazing 
periods—which reduce compaction through grazing--increase soil aeration 
and are likely to result in lower emissions.  

(d) Housing system and management. Options for mitigating emissions include 
more frequent removal of manure from housing floors, and changing 
housing systems. Animal housing and manure stores of straw-based 
systems result in higher N2O emissions than anaerobic slurry-based 
systems. 

4. Mitigation approaches in Nigeria 

Approaches that best reduce emissions depend on local conditions and therefore 
vary from region to region. In Nigeria, emission of GHGs is generally low based on 
low per capita energy and other resources consumption in the country (Ministry of 
Environment (ME), 2003). However, as pointed out by ME (2003), GHGs emission 
is expected rise in future as a result of increased numbers of livestock and high 
population growth rate with corresponding increase in per capita energy and other 
resource consumption.  

Nigeria is prone to carbon and methane emissions and ways to cap these 
emissions have been suggested (Stephen, 2011). To mitigate CO2 emissions 
State ministries of environment should encourage the planting and maintenance of 
a number of fast growing, carbon trapping trees on animal rearing concentration 
areas, and even on busiest streets across major cities within the state. Fast 
growing Malaysian trees such as Albizzia falcata and candlenut as well as the 
broad leaves of banana plants are good CO2 trapping plants (Stephen, 2011). To 
mitigate CH4 emissions government should support waste management in all the 
states in Nigeria to have a sequel structure to safe disposal of organic matter from 
cattle by herdsmen. The Federal Government may also be looking at building 
large regional modern landfills in the six geopolitical zones of the country first to 
kick start development in waste management across the country (Stephen, 2011). 
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By distributing safety waste bags to these people they will be able to keep the 
cleared dung of their livestock in the bag, instead of disposing them starkly. When 
herdsmen go around, one of them will be directed to dispose dung of cattle in the 
safety waste bags given to them; even at their locations, after sweeping they will 
be advised to place the dung in waste bags and also they will be taught how to tie 
them when filled to capacity. 

They are expected to dispose these bags which will be carried by garbage carter 
to landfills within the State. Education and Strict laws will also be made to ensure 
that they comply with this for small, medium and large scale livestock watchovers. 
Accessibility to extremely cheap and almost free disposal will ensure maximum 
cooperation with the government.  

This will help save the amount of methane that will be released carelessly to the 
environment. Livestock waste managers will incinerate them in incinerators or 
manage them in other ways available, e.g. biogas; to minimize gas release. Safe 
landfills will also ensure the gases don’t decompose externally and get released to 
the environment. 

Implication for extension 

Agricultural extension and advisory services, both public and private, thus have a 
major role to play in providing farmers with information, technologies, and 
education on how to cope with climate change and ways to contribute to GHG 
mitigation. Extension should educate farmers (urban and rural) on the necessity 
and the urgency to mitigate greenhouse gases. Therefore the above mitigation 
strategies should be disseminated effectively and efficiently to farmers. However, 
Farmers should be made to understand government motive of the exercise to 
plant trees around their environment which is to help absorb most of these 
emissions produced there. Northern states should be educated on the necessity to 
plant trees like xerophytes, which grow in deserts absorbing CO2 at night and 
saving it for next day’s photosynthesis instead of relying on transpiration in those 
extremely hot areas. 

Conclusion  

There is a clear indication that livestock production is one of the major sources of 
GHG emission which lead to climate change. The effect of climate change can be 
halted by applying mitigation strategies depending on location. Efficacious plants 
peculiar to the Nigerian environment and conditions should be planted and 
maintained around cities and mostly in the rural areas where heavy concentration 
of agricultural activities are going on. It is also important for government to have a 
structure of safe disposal of waste from cattle. 
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Abstract  

The study was conducted to determine the sources of awareness of climate 
change and ascertain the perception of the effects among sesame 
producers in the Southern Agricultural Zone of Nasarawa State, Nigeria. A 
multistage random sampling technique was used in selecting 180 sesame 
farmers that participated in the study. Descriptive statistics were used in 
analyzing data. Major results show that both males and females mostly 
(40%) between the ages of 31-40 years were involved in sesame 
production. The level of education was low. Increased rains, insect 
infestation and torrential downpours were perceived as effects of climate 
change. Sesame farmers’ had adapted to such changes through the use of 
chemicals, insect powders, early planting and early harvesting. Results also 
show that extension agents, radio and television were the major sources of 
awareness of the effects of climate change. The study concluded with the 
recommendation that farmers’ awareness of the devastating effects of 
climate change is very critical for helping them adapt to climate change and 
need to be urgently strengthened by extension service so as to sustain 
sesame production even in the event of climate change. 

Keywords: Sources of Awareness, Perception, Climate Change, Sesame, 
Nasarawa state 

 

 

Introduction 

Sesame (sesamum indicum) belongs to the plant family Pedaliacea commonly 
called beniseed in Nigeria. It is an important oilseed crop believed to have 
originated from tropical Africa, where there is the greatest genetic diversity. It was 
later taken at a very early date to India where a secondary centre of diversity was 
developed (Purseglove, 1969).  Oplinger et al (1990) indicated it to be a highly 
prized oilseed crop in Babylon and Assyria about 4,000 years ago. 

http://dx.doi.org/10.4314/jae.v16i2.11
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In Nigeria, sesame is cultivated on over 80,000 ha across most of the Northern 
States for food and oil. Benue and Nasarawa States are the highest sesame 
producers in Nigeria with an annual average output of not less than 40,000MT 
(Raw Materials Research and Development Council, 2004). Although the name 
sesame is used in literature worldwide and also known as “simsim” in East Africa, 
“Till” in India and “Gingely” in Sri-Lanka, the Hausa, Ibo, and Yoruba, major tribes 
of Nigeria call it “Ridi”, “Ekuku” and “Isasa,” respectively. Other tribes in Nigeria 
also have names for it.  

As a raw export commodity, sesame seed from Nigeria is enjoying a rising profile 
in the world market where overall global demand has risen to 3.3 million tons. 
Sesame is one of the major cash crops grown in Nasarawa State. It is a very 
popular crop among the rural farmers because of the good local and international 
markets for its seed and oil. There are already buyers from China and other parts 
of the Asian countries that patronize the product (Nasarawa State Government, 
2008). The Southern agricultural zone is the major producer of sesame in 
Nasarawa state.  

The impacts of global climate change on agricultural production are a serious 
source of worry to farmers in sub-saharan Africa. This is because their economies 
mainly depend on agriculture which is now affected by climate change 
catastrophes. Farmers’ awareness and perception of these changes is therefore 
critical and of concern in Nigeria, particularly among sesame farmers in the study 
area where vulnerability is high because awareness and the ability to adapt are 
low. 

The study’s specific objectives were to determine farmers’ perception of the effects 
of climate change; identify the perceived suitable adaptive measures employed by 
respondents; and identify sources of awareness of adaptive measures used to 
cope with the effects of climate change. 

 
Methodology 

Nasarawa State has thirteen local government areas (LGAs) and is divided into 
three agricultural zones namely: Central, Western and Southern agricultural zones 
respectively. The study was conducted in the Southern Agricultural Zone which 
comprises Lafia, Doma, Keana, Awe and Obi Local Government Areas (LGAS). 
The zone is characterized by long period of rainy season (March-October). The 
average annual rainfall is approximately 107.3mm and annual temperature ranging 
from 22.7OC-36.8OC (Meteorological department, NSG, 2008). The major tribes 
are Alago,Eggon, Kanuri, Migili, and Gwandara. Others include Tiv, Hausa – 
Fulani, Igbo, Yoruba and Ngas. Most of the people are farmers who engage in 
trading and artisan work as part time commercial activities. 



   Journal of Agricultural Extension 
  Vol. 16 (2), December 2012 
 

136 

 

Sesame farmers in the zone constituted the population for the study. A multistage 
random sampling technique was used to select respondents. Two town 
communities were randomly selected from each of the five LGAs to give a total of 
ten town communities. They include Deddere and Olosoho (Obi), Amaku and 
Idadu (Doma), Kwandare and Shabu (Lafia), Ribi and Wuse (Awe) and and 
(Keana). Eighteen sesame farmers with long years of farm experience were 
purposively selected from each of the town community. The preference for farmers 
with long years of farm experience was made so as to gain the most useful 
information from them on their experiences of changes in climate as it affects their 
farming practices and production. This gave a sample size of 180. 

In order to characterize the respondents, issues on their socio economic 
characteristics such as age, marital status, farming experience, sex, educational 
level, membership of social organization, annual income and yield were 
ascertained. In identifying farmers perception of the effects of climate change, in 
depth literature reviews, expert opinions and observations were utilized in framing 
the questions used. Farmers were asked to tick options that apply to their 
perceptions of the effects of climate change and their sources of awareness. 
Simple descriptive statistics such as percentages, means and frequencies were 
used in analyzing data. 

 
Results 

Socio-economic Characteristic of Sesame Farmers in the Study Area 

The socio-economic characteristics of the respondents are presented in Table 1. 
The result reveals that 40% and 37.8% of the respondents were within active ages 
of 20-30 and 31- 40 years, respectively. This result agrees with the findings of 
Yusuf (2005) that most farmers are within their active years and can make positive 
contribution to agricultural production. Some studies have found that age had no 
influence on farmers’ decision to participate in forest and soil and water 
management activities (Thatcher et al., 1997; Anim, 1999; Zhang and Flick, 2001; 
Bekele and Drake, 2003). Others, however, found that age is significantly and 
negatively related to farmers’ decision to adopt (Gould et al., 1989; Featherstone 
and Godwin, 1993). However, Okeye (1998) and Bayard et al. (2007) found that 
age is positively related to the adoption of conservation measures. In this study, 
we assumed that old age is associated with more experience and expect older 
farmers to have better understanding of the effects and adapt to climate changes. 
However we also expect young people to have a longer planning horizon to take 
up long adaptations measures such as irrigation and mixed crop livestock 
systems. 

Analysis of gender in sesame production indicated that men comprised 53.3 
percent whereas female comprised 47.7 percent. The result implies both males 
and females are involved in sesame production. These results disagree with the 
findings of Umar et al. (2011) who reported high male dominance in sesame 
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production in the study area. The result also shows that 63.3 percent of the 
respondents were married. The high proportion of the respondents who are 
married is an indication that family labour could be available for sesame farmers. 

The distribution of respondents according to educational level is in Table 1. It 
shows that majority (34.4%) of the respondents had secondary education, 26.7 
percent had non- formal education whereas 16.7 and 22.2 percent had primary 
and tertiary education respectively. This implies that most of the respondents were 
not well educated. Noor (1981) and Omolola (2005) documented the relevance of 
the literacy level of a farmer to farm productivity and production efficiency. They 
are of the view that education facilitates farmers’ understanding and use of 
improved crop technologies. Furthermore, farmers’ experience in sesame 
production had majority (58.9%) of the farmers with less than 3 years farming 
experience, whereas 40 percent of the respondent had 3- 6 years farming 
experience. Table 2 shows that 46.7 percent of the respondents earned below 
₦50,000 per annum whereas 37.8 percent earned ₦50000-₦100000 per annum. 
Those with higher annual income level of above ₦150,000 were only 4.4 percent 
of the respondents. 
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TABLE 1 
Distribution of respondents according to their socioeconomic 

characteristics 

Variables  Frequency Percentage 
Age(yrs)    
 20-30 72 40 
 31-40 68 37.8 
 41-50 30 16.7 
 Above 50 10 5.6 
 Total 180 100 
Sex    
 Male 96 53.3 
 Female 84 46.7 
 Total  180 100 
Marital status    
 Married 114 63.3 
 Single 66 36.7 
 Total 180 100 
Educational level    
 Non formal 48 26.7 
 Primary 30 16.7 
 Secondary 62 34.4 
 Tertiary 40 22.2 
 Total  180 100 
Farming 
experience(yrs) 

   

 <3 106 58.9 
 3-6 72 40 
 6-9 2 1.1 
 Total  180 100 
Yield (bags)    
 <3 76 42.2 
 3-6 80 44.4 
 7-10 24 13.3 
 Total 180 100 
Annual income 
(Naira) 

   

 <50000 84 46.7 
 50001-100000 68 37.8 
 100001-150000 20 11.1 
 >150000 8 4.4 
 Total  180 100 
Social organization    
 Non member 100 73.3 
 Member 80 27.7 
 Total  180 100 
    

Source: Field survey  
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Farmer perceptions of the effects of climate change in the study area  

Results in Table 2 show that majority of the respondents’ perceived increase in 
rains (73.3%), insects’ infestation (68.9), torrential downpours (73.3%), 
temperature changes (70.0%) and soil erosion (76.7%) as resulting from the 
effects of changes in climate in the area. This contradicts the study on Tologbonse 
et al., (2010) on farmers perception of climate change where they found that 
farmers perceived increase in temperature as being the highest effect of climate 
change however, the study agrees  that climate change increases flooding which 
results in soil erosion, thus degrading soil fertility and quality which invariably 
reduces agricultural productivity. On the other hand, 26.7% and 48.9% of the 
respondents perceived draught and dry spells and increase in evaporation of soil 
moisture respectively to be caused by climate change in the area.  

TABLE 2 
Distribution of respondents according to their perception of the  

effects of climate change 

Effects of climate change *Frequency Percentage 

Draught and dry spells 48 26.7 
Increase rains 132 73.3 
Increase evaporation of soil moisture 88 48.9 
Insects infestation 124 68.9 
Torrential downpours 132 73.3 
Temperature changes 126 70  
Soil erosion 138 76.7 

Source: Field survey  

*Multiple responses are considered 

Perceived adaptation strategies of sesame farmers 

The results (Table 3) show that use of insect’s powder, use of chemicals, early 
harvesting and early planting had over 50% of the respondents agreeing that they 
perceived this practices to be the suitable practices they adopted as adaptive 
measures to cope with the effects of climate change. Whereas, mixed cropping, 
improved seed variety and increase soil water conservation had 41%, 47.8% and 
33.3% respectively of the respondents who opted for them as suitable adaptive 
measures to cope with the effects of climate change.   
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TABLE 3 
Distribution of respondents according to the adaptive measures adopted 

Adaptive measures *Frequency Percentage 

Mixed cropping 74 41.1 
Improved seed variety 86 47.8 
Early planting 98 54.4 
Early harvesting 102 56.7 
Use of chemicals 104 57.8 
Increase soil water conservation 60 33.3 
Use of insects powder 114 63.3 

Source: Field survey             

*Multiple responses are considered 

Sources of awareness  

Results in Table 3 show extension agents (76.7%), educated farmers (83.3%) and 
radio and television (61.1%) had majority of the respondents agreeing that they 
are their sources of awareness of effects of climate change and the adaptive 
measures to cope with such changes.  Whereas, 52.2%, 28.9% and 18.9% of the 
respondents identified friends (Non farmers), nongovernmental organizations and 
newspapers as their sources of awareness of the effects and adaptive measures 
to cope with the effects of climate change respectively.  

Awareness of the effects of climate changes through appropriate and reliable 
sources is an important determinant of adoption of suitable adaptive measures to 
cope with such changes. Maddison (2007) found that farmers’ awareness of 
changes in climate attributes is important for adaptations decision making. Several 
studies have found that farmer’s awareness and perceptions of soil erosion 
problems positively and significantly affected their decisions to adopt suitable 
adaptation measures (Gould et al., 1989; Traore et al., 1998; Anim, 1999; Aray & 
Adjaye, 2001). It is expected that farmers who notice and are aware of changes in 
climate would take up adaptation measures that help them reduce losses or take 
advantage of the opportunities associated with these changes. 
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TABLE 4 
Distribution of respondents according to their sources of awareness of the 

effects of climate change and their adaptive measures 

Sources of Awareness *Frequency Percentage 

Extension agents 138 76.7 
Educated farmers 150 83.3 
Newspapers 34 18.9 
Friends (Non farmers) 94 52.2 
Non-Governmental organizations 52 28.9 
Radio and Television 110 61.1 

Source: Field survey  

*Multiple responses are considered 
 

 
Conclusion 

The results of this study revealed that majority of the respondents were still within 
their active ages of between 20-30 and 31-40 years respectively. Sesame 
production in southern agricultural zone of Nasarawa State is both male and 
female dominated enterprise. It was revealed that majority (34.4%) of the 
respondents had secondary education, 26.7 percent had non- formal education 
whereas 16.7 and 22.2 percent had primary and tertiary education respectively. 
The results show that Use of insect’s powder, Use of chemicals, Early harvesting 
and Early planting had over 50% of the respondents agreeing that they perceived 
this practices to be the suitable practices they adopted as adaptive measures to 
cope with the effects of climate changes. It was also revealed that extension 
agents (76.7%), educated farmers (83.3%) and radio and television (61.1%) had 
majority of the respondents agreeing that they are their sources of awareness of 
effects of climate changes and the adaptive measures to cope with such changes. 
Others identified friends (Non farmers), nongovernmental organizations and 
newspapers as their sources of awareness of the effects and adaptive measures 
to cope with the effects of climate change. 

Recommendations  

In view of the findings in this study, the paper recommends that agricultural 
extension service should play a crucial role of informing its clientele (farmers) on 
how best to adapt to climate change impacts. This will require some further 
training on the part of the extension personnel in order to build their own capacity 
to effectively strengthen farmers‟ capacities. Researchers and extensionists must 
as a matter of urgency work closely with sesame farmers to create awareness on 
the effects of climate changes as it affects their farming activities. They must also 
strengthen the confidence of farmers by expressing faith in such adaptive 
measures for a sustainable agricultural development 
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Effective education and training to build and strengthen the capacity of farmers is 
needed since the study revealed that farmers’ have low educational qualifications. 
This will enable farmers and people in the area to respond proactively to the 
impacts of climate change and climate variability and understand the scientific 
principle at work in their environment and also stimulate them to know better 
adaptive strategies to climate change. Therefore, government and non-
governmental organizations should design effective adult literacy programmes and 
policies in the area which will encourage farmers to improve on their educational 
levels.  
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Abstract 

Technological capabilities are the skills (technical, managerial or 
organisational) that enable farm or actors to efficiently use equipment and 
information and improve technology. The paper reviewed the climate 
change technological capability provisions in agricultural policies, acts 
and initiatives in Nigeria. The technological capabilities examined were 
production, investment, minor change, linkage and strategic marketing, 
major change and learning capabilities. Climate Change Policy for Nigeria 
is still in the draft stage. Agricultural polices reviewed except the National 
Fadama III Project had no provision for climate change. Minor and major 
change capabilities were very prominent in the climate change initiatives.  
Acts and initiatives also showed that learning and linkage capabilities by 
which firms enhance their technological competence were strongly 
represented. Production, strategic marketing and investment capabilities 
however, were overtly deficient in the acts and initiatives. It recommended 
that the existing policies, acts and initiatives should be 
upgraded/reviewed to incorporate strategic marketing which fills the gap 
between market demands and what the firm/farm offers. Investment 
capabilities which showcase investment in machinery (equipment) or 
human resource should also be incorporated into the policies, acts and 
initiatives.  

Key words:  technological capability, climate change, climate change 
policy, agricultural policy, acts, initiatives 

 

 
Introduction  

Technological capabilities are the skills (technical, managerial or organisational) 
that enable firms (farm or actors) to efficiently use equipment and information and 
improve technology. It enables one to create new technologies and to develop 
new products and processes in response to a changing economic environment 
(Westphal, Kim and Dahlman, 1985). The development of nations depends on the 
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ability of individual enterprises who are key players to develop and sustain 
technological capabilities and remain competitive in doing so (Industrial 
Development Report (IDR), 2002). The accumulation of technological capability is 
one of the factors that help to explain the success or failure of countries 
technologically and economically throughout history (IDR, 2002).  

Climate change and its severe negative impacts on agriculture call for effective 
adaptive and mitigation strategies. For such effective adaptive and mitigation 
strategies, actors must have the requisite technological capabilities — the skills 
and information required and the learning ability to upgrade these skills when 
needed. Oruwari, Jev and Owei, (2002) in their work affirm that for effective 
climate change adaptation and mitigation, it is crucial to acquire and strengthen 
technological capability to produce technologies, policies and synergies needed. 

 In Nigeria, a lot of efforts are being put in place in a bid to effectively tackle the 
anticipated impacts of climate change (Adejuwon, 2011, Head, Special Climate 
Change Unit (SCCU), Personal communication Sept, 12, 2011). These efforts 
have resulted to the formulation of certain policies, acts and initiatives. Sequential 
to Nigeria being a signatory to United Nation Framework Convention on Climate 
Change (UNFCCC) under the Non-Annex I parties, it is mandated to develop 
some initiatives to help her curb the impact of climate change. Some of these 
initiatives include the production of the First National Communication (FNC), 
Second National Communication (SNC), Nationally Appropraite Mitigation Action 
(NAMA), National Adaptation Strategy and Plan of Action on Climate Change for 
Nigeria (NASPA-CCN) and Climate Change Adaptation Strategy Technical 
Reports –Nigeria (CCASTR). Since technological capability accumulation is crucial 
for effective climate change adaptation and mitigation, there is need therefore to 
address these questions –are there provisions for technological capability in the 
existing policies, acts and initiatives which are meant to control climate change? 
Which technological capabilities exist in these policies, acts and initiatives and 
which ones are lacking?  The paper therefore aimed at:  

(i) discuss approaches to the analysis of  technological capability; 

(ii) discuss some agricultural policies, agricultural programmes, Climate 
Change Policy, National Climate Change Commission Bill (NCCCBA) 
2011, NASPA-CCN, and CASTRA, and identify climate change 
technological capability provision  in each. 

Approaches to the analysis technological capability 

There are several approaches to the analysis of technological capability. Some of 
these approaches include those of Lall (1992); Bell and Pavitt (1993); Weiss Jr 
(1993); Ernst, Mytelka and Ganiatsos (1994) and Biggs, Manju and Srivastava 
(1995). Lall (1992) distinguished two forms of technological capability i.e. firm 
(farm) level technological capabilities (FLTC) and national level technological 
capabilities (NLTC). The framework of Bell and Pavitt (1993) describes the 
process of international technology transfer and technological accumulation in 
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developing countries. Weiss Jr. (1993) framework consists of development of 
human and institutional resources and the eventual development of a modern 
integrated system that can compete effectively across a broad range of world 
markets. Ernst, et al. (1994) in their approach categorized capability in terms of 
production, investment, minor change, strategic marketing, linkage and major 
change. However, Biggs, et al. (1995), recognized the categorization by Ernst et 
al. (1994) but added another approach which is the learning capability/mechanism. 
In this study, the approach used by Ernst et al. (1994) and Biggs et al. (1995) was 
the focus. 

Investment capability 

Biggs, et al. (1995) defined investment capability as the skills and information 
needed to identify feasible investment projects, locate and purchase suitable 
(embodied and disembodied) technologies, design and engineer the plant, and 
manage the construction, commissioning and start-up. It can include subsidiary 
activities like procurement of equipment, training and recruitment of workforce and 
start-up of operations (Biggs, et al. 1995). Similarly, Aderemi, Oyebisi, and Adeniyi 
(2009), described it as all the skills required before the investment is undertaken 
and needed to carry it out. They include the capabilities to assess the feasibility 
and profitability of a project, to define its detailed specification, the technology 
required and the selection of its best sourcing, the negotiations of the purchase 
(cost and terms), the skills to erect the civil constructions and the equipment, to 
draw its detailed engineering, to recruit and train the skilled personnel required, 
and eventually to design the basic process and supply the equipment.  

Within the agricultural innovation system, which is defined as a complex, open and 
dynamic human activity systems in which actors (individuals, groups, and 
organisations) apply their minds, energies and resources to innovation in 
agriculture, investment capability could include purchasing needed machineries for 
teaching and research with respect to climate change. It could also entail 
investment made in human resources in other to enhance productivity. Investment 
at the farm level could be in terms of additional farm inputs, increase in farm area, 
purchase of new crop varieties or livestock, purchase of both processing and 
storage facilities. 

Production capability 

Production capabilities include the skills necessary for the efficient operation of a 
plant with a given technology, and its improvement over time. Once a firm has 
acquired a technology of any sort, it must have adequate production capabilities to 
remain in business. Ernst et al. (1994) therefore defined production capabilities as 
the skills and knowledge needed for the operation and improvement of a plant. 
Production capabilities include both process technological capabilities as well as 
product capabilities, such as product redesign, product quality improvement and 
introduction of new products. In the agricultural innovation system, efficient 
operation of a farm with a given technology could include using a new variety of 
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crops, new species of animals, adopting new plant density, new fertilizer 
application rate and improved harvesting techniques in adapting to climate 
change.  

Minor change capability 

Minor change capability is the firm’s ability to improve and adapt continuously its 
products and processes. According to Oyeyinka (1997) and Akinbinu (2001), it is 
the ability to adapt and improve continuously, incremental upgrading of product 
design and process technology. It also refers to the vast area of adaptive 
engineering and organizational adjustments involved in the incremental upgrading 
of product design and performance features and of process technology 
(Namusonge, 2004). 

Farmers are known to change the recommendation on agro-technology to suit 
their local conditions. Minor changes could include changes made by the farmer 
as he changes his planting time and other farming practises to help him cope with 
the challenges of climate change. Without strong minor change capabilities, a farm 
is ill-equipped to reap the dynamic benefits of technology diffusion.  

Major change capability  

Major change capability is defined as the knowledge and skills required for the 
creation of new technology, i.e. major changes and core features of products and 
production processes (Ernst, et al. 1994). Major change capabilities are derived 
from many sources including in-house research and development. Knowledge that 
underlies major change capability can in principle be externally sourced from 
universities and from public and private research laboratories. Major changes in 
the education sub- system will include changes in the teaching and learning 
curricula which could be made by the education sub-system. At the farm-level, a 
major change could include the adoption and use of agrochemicals among 
farmers who had not been using it, mixed farming and crop diversification. 

Strategic marketing capability 

In a growing number of industries/firms, competitive success requires strong 
product differentiation capabilities whose development depends on whether 
producers can build up close links with customers and identify in time their needs 
and changing demands. Thus marketing should be a part of firm technological 
capabilities. Strategic marketing capability is the knowledge and skills for collecting 
market intelligence, for development of new markets and for establishing 
distribution channels and customer services in order to be able to translate its 
knowledge about customer requirements into successful products and services 
(Ernst et al. 1994). Rather than exploiting given markets, strategic marketing aims 
primarily at the development of new market. Its main purpose is to bridge the gap 
between market demands and what the firm/farm offers. In the agricultural 
innovation system, strategic marketing could entail efforts of the research and 
extension sub- systems in having close links with their clients which will help them 
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understand the need and changing demand of their clients with regards to climate 
change. 

Linkage capability  

Technological capabilities are rarely acquire in isolation. Linkage capability 
involves close cooperation between organisations (Lall, Barba-Naverette, Teitel 
and Wignaraya, 1994; Mytelka and Farinelli, 2000). Linkage capability is therefore 
defined as the skills needed to swap information, technology and skills between 
establishments (suppliers, consultants and technology institutions) (Dominguez 
and Brown, 2004).  

When attempting to adapt and absorb new agricultural technologies, farmers 
interact and exchange technical inputs with other farmers. Within agricultural 
innovation system, linkage capabilities refer to the capacity to manage interactions 
and information-sharing among different divisions such as research and 
technology transfer sub systems. With relevance to the agricultural innovation 
system, the capacity to manage interactions and information-sharing (i.e. linkage 
capability) could be within firm e.g. linkages between researchers in a given 
research institution, linkages farmers have among themselves etc and from one 
firm to another e.g. the linkage between farmer and technology transfer sub-
systems, linkage between education and farmer sub-systems, linkage between 
technology transfer and the education sub-system, linkage between government 
and education sub-system etc. 

Learning capability 

According to Figueiredo (2003), learning capability is a process that permits the 
company (firm/farm) to accumulate technological capability. Similarly, Figueiredo 
(2007) defined it as the various processes that permit firms, companies, industrial 
sectors and countries to accumulate their own capabilities to carry out production-
related and diverse types and levels of innovative technological activities over 
time. Learning is essentially considered as a knowledge accumulation process 
(Doranova, Costa and Duysters (2009). Gupta and Govindarajan (2000) 
disaggregate this process into knowledge creation, acquisition, and retention while 
Davenport and Prusak (2000) suggested that learning consists of transmission, 
absorption and culminating in a behavioural change by the recipient. Many authors 
recognize the lack of absorptive capacity in the recipient as a friction which slows 
or prevents learning (Whangthomkum, Igel and Speece, 2006; Lin, Tan and 
Change 2002; Davenport and Prusak, 2000; Wong, Shaw and Sher, 1999; Kim, 
1997). Cohen and Levinthal (1990) in their seminal work highlighted the fact that 
organizations cannot benefit from external knowledge flows just by being exposed 
to them; instead, they must develop absorptive capacity which authors define as 
the ability to recognize the value of new external knowledge and then assimilate 
and utilise such knowledge for commercial ends or beneficial end. Biggs, et al. 
(1995) distinguished two types of learning capability- private and collective. Private 
learning capability may be internal to the firm, such as in-house training and 
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research and development (R&D) or external, involving relationships with buyers 
and suppliers, interactions with other firms through subcontracting, industry 
networks and hiring local or foreign consultants. Collective mechanisms, on the 
other hand, consist of technical support services provided by NGOs, business 
associations, government or donors. 

In the agricultural innovation system, for climate change actors to be effective in 
addressing the challenges of climate change, they first have to acquire knowledge 
to build up and accumulate their own technological capabilities. In other words, 
they need to engage in a process of ‘learning’. Learning at the farm level emerge 
and accumulate through a continuous process of trial and error, testing of different 
‘crop-growing techniques’, on the basis of an experimental and pragmatic 
approach to the solutions of problems. This articulated process is referred to as in-
farm learning (Andreoni, 2011). Thus, farmers, extension agents and others can 
learn from field experience. 

Some Agricultural Policies and Programmes, Climate Change Policy, Acts 
and Initiatives and Technological Capability Provisions 

Agricultural policies and programmes 

Agricultural policies are statements of the general guidelines, plans, and strategies 
to guide the actions of government and other relevant agencies in the agricultural 
sector (Adebayo, Babu, and Rhoe, (2009). In Nigeria, a lot of agricultural policies 
and programmes have been put in place. Some of these policies include 
Agricultural Commodity Marketing and Pricing Policy, Input Supply and Distribution 
Policy, Agricultural Input Subsidy Policy, Agricultural Mechanization Policy, Nigeria 
Agricultural Policy while some of the programmes include River Basin 
Development Authority, Agricultural Development Authority and National Fadama. 

Agricultural Commodity Marketing and Pricing Policy 

The major instrument of Agricultural Commodity Marketing and Pricing Policy was 
the establishment of six national commodity boards in 1977 to replace the 
regional, multi-commodity boards that operated in 1954 (Manyong, Ikpi, Olayemi, 
Yusuf et. al (2005). The six new national commodity boards were for cocoa, 
groundnut, palm produce, cotton, rubber, and food grains. The case of the grains 
marketing board was particularly unique as it represented the first effort ever made 
to extend the marketing board system to cover food crops. The National Grains 
Board handled maize, millet, sorghum, wheat, rice, and cowpea. It administered a 
guaranteed minimum price policy whereby floor prices were nationally set for each 
of the six grain crops and the board would intervene as a buyer of last resort if and 
when their regular market prices fell below the guaranteed minimum. The board 
also operated a strategic grain reserve scheme. Thorough analysis of this policy 
showed that climate change related issues were not accommodated in it. There 
was no mention on how climate change can affect the marketing and pricing of 
agricultural products.  
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Agricultural Mechanization Policy 

The need for a coherent agricultural mechanization policy became very pressing in 
the early 1970s in view of an increasing shortage of agricultural labour that 
necessitated the substitution of some appropriate forms of mechanical power for 
human labour. In an attempt to achieve the objectives of an agricultural 
mechanization policy, the following policy instruments were adopted: 

 the operation of tractor hire units by states 

 liberalized import policy in respect of tractors and agricultural equipment  

 massive assistance program to farmers on land clearing through cost 
subsidies  

 the launching of a machinery ownership scheme in 1980 under which the 
Federal Government provided half of the purchase cost of farm machinery 
to be owned and used by farming cooperatives or group farms.  

This Policy showed no concern on how climate change will affect it or how the 
handling of these machines could aggravate climate change. 

Agricultural Extension and Technology Transfer Policy 

The most important feature of agricultural extension policy in the 1970s was the 
demise of the old system of state-based general agricultural extension services. 
Under this old system, only states employed and utilized the services of 
agricultural extension personnel and mainly for general advisory services to 
farmers. The agricultural extension and technology transfer policy objective was to 
promote the adoption of new agricultural technologies by farmers through a 
nationally coordinated extension service system. The basic strategy involved the 
use of a unified agricultural extension system under the aegis of state wide ADPs. 

An important, relatively recent development in agricultural research and extension 
in the country involved the creation of institutional arrangements for a strong 
linkage between agricultural research, extension, and farmers. In 1987, the 
National Agricultural Extension and Research Liaison Services evolved through a 
long process of mutation to become the organ for the planning and coordination of 
agricultural extension liaison nationwide and for conducting research on 
technology transfer and adoption. There was no provision for climate change as it 
relates to extension workers and their clients in this policy. 

Nigerian Agricultural Policy 

The 2001 Nigerian Agricultural Policy was launched in 2001 to replace the one of 
1988. It seeks to attain self-sustaining growth in all sub-sectors of agriculture, a 
structural transformation of the overall socio-economic development of the country 
and the improvement of livelihoods. Its strategies also aim at achieving self-
sufficiency and improvement of technical and economic efficiency in food 
production through the introduction and adoption of improved technologies of 
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production, efficient utilization of resources and the enhancement of producer 
capacities. The overall objectives of the New Nigerian Agricultural Policy (2001) 
are summarized thus:  

(i)  attainment of self-sufficiency in basic food commodities with particular 
reference to those which consume considerable shares of Nigeria’s foreign 
exchange and for which the country has comparative advantage in local 
production  

(ii)  increase in production of agricultural raw materials to meet the growth of 
an expanding industrial sector  

(iii)  increase in production and processing of exportable commodities with a 
view to increasing their foreign exchange earning capacity and further 
diversifying the country’s export base and sources of foreign exchange 
earnings  

(iv)  modernization of agricultural production, processing, storage and 
distribution through the infusion of improved technologies and 
management so that agriculture can be more responsive to the demands of 
other sectors of the Nigerian economy  

(v)  creation of more agricultural and rural employment opportunities to 
increase the income of farmers and rural dwellers and to productively 
absorb an increasing labour force in the nation. 

Unfortunately, however, this policy did not address issues related to the impacts of 
climate change on agriculture. It only focused on how to achieve increase food 
production. 

National Fadama 

The phase 1 of the project launched in 1988 and financed by the World Bank at 
the cost of $45 million was implemented in the northern states and provided 
support for dry season farming through the supply of small scale irrigation 
implements and construction of dams for crops and livestock farming. The second 
phase started in 2004 covering 12 states and incorporating poverty alleviation and 
farmer income generation strategies as targets. It seeks to address factors in 
production glut in some parts of the country (even at times that food prices 
continued to rise in all parts) and sought to raise the capacity of producers through 
production infrastructure, inputs and advisory services. The Phase 3 of the 
programme on going in many states of the Federation. The Fadama Project had 
some considerations on the environment. It does this by establishing 
methodologies for environmental and social impact assessment procedure within 
the community-driven development (CDD) subproject cycle (World Bank, 2008).  It 
will also assess the potential environmental impact of the project whether positive 
or negative and propose mitigation measures which will effectively address these 
impacts. This shows that Fadama III Project has consideration for climate change 
issues. The overt technological capability exhibited in the Project is investment 
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capability. The Fadama III has six components and there is a representation of 
how investment would be made in each component (World Bank, 2008). This 
provides for strong investment capability.   

River Basin Development Authorities (RBDAs) 

The River basin development was promulgated in 1976 for the purpose of 
harnessing water resources for farmers throughout the country. As noted by 
Offodile (2000), the River Basin Authorities were expected to carry out the 
following functions:- i) undertake comprehensive development of ground water 
resources for multipurpose use ii) undertake Watershed Management Schemes 
for flood and erosion control iii) construct and maintain dams, dykes, wells or 
boreholes, irrigation and drainage systems iv) provide water from reservoirs, wells 
and boreholes for urban and rural water supply schemes v) resettle persons 
affected by the works and schemes specified in (iii) and (iv) above.  

Given the adverse impact of climate change on water resources, it was a very big 
error that this Programme had no provisions for climate change and climate 
change related issues. 

Climate Change Policy 

Building Nigeria Resilience to Climate Change (BNRCC) noted that when the 
phenomenon of Climate Change caught the World’s attention, Nigeria was one of 
the 154 countries that initiated the Convention in Rio in 1992, and she became a 
party as soon as the Convention came into force. Nigeria was also a party to the 
ratified Convention on the 29th of August, 1994 and has ratified the Kyoto Protocol. 
As a signatory to United Nation Framework Convention on Climate Change 

(UNFCCC) under the Non‐Annex I parties, Nigeria’s obligation includes the 
following:  

 To produce four key National Communications 

 To produce four in-depth review summaries 

 To produce the National Adaptation Programme of Action  

 To produce a Global Climate Observing System (GCOS) Report  

As a party to the Convention, Nigeria must meet the obligations and commitments 
to the Convention, which is aimed primarily at controlling climate change by 
reducing to the absolute minimum the concentration of greenhouse gases in the 
atmosphere. In a bid to meet up with these demands of the Convention, the 
Special Climate Change Unit (SCCU) within the Federal Ministry of Environment 
was launched in 2006. This Unit was upgraded to the status of a department in 
late 2011(Adejuwon, J. 2012. Head, SCCD, Personal communication Feb. 22, 
2012).   
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Sustainable climate change policies are prerequisites for a strong national 
adaptive capacity (Oladipo, 2010); consequently, Special Climate Change 
Department (SCCD) recognizes the need to address climatic change in a policy 
responsive and strategic way (Adejuwom, 2011. Personal communication Sept, 
12, 2011).  It has, therefore, put in place a draft Climate Change Policy and 
Response Strategy with the strategic goal of fostering a low-carbon, high growth 
economic development path and building a climate resilient society. The draft 
Policy includes objectives related to climate change mitigation, adaptation, climate 
science and technology, public awareness, private sector participation, and 
strengthening national institutions and mechanisms (Okibe, R. Scientic, SCCD. 
Personal communication  Sept, 12, 2011)). It is multi-disciplinary in nature as it 
articulated roles and programmes for the various sectors of the economy. The 
draft policy would enable Nigeria generate energy from renewable clean sources, 
reduce green house gases, enhance private sector participation in climate change 
issues and above all reduce Nigeria’s vulnerability to the impact of climate change. 
Okibe (2011) and Adejuwom (2011) maintained that the draft policy is not yet 
made public as it will be presented to Federal Executive Council (FEC) in 2012. 

Acts 

National Climate Change Commission Bill (NCCCBA) (2011) 

The National Assembly of the Federal Republic of Nigeria in 2011 passed a bill to 
create a National Climate Change Commission (National Climate Change 
Commission Bill, 2011). The Commission shall have the President of the Federal 
Republic as Chairman. The members of the commission will be ministers charged 
with energy, science and technology, environment, housing and urban 
development, water resources, agriculture and rural development, justice, foreign 
affairs, finance and health. Other members of the Commission shall be 
professionals from the following ministries and agencies e.g Nigerian Institute of 
Geological and Mining Research, Nigerian Institute of Oceanography, Nigeria 
Metrological Agency (NIMET), Nigeria Communication Commission, Nigerian 
Electricity Regulatory Commission (NERC), Nigerian Atomic Energy Commission, 
Nigerian Academy of Science, Representative of Civil Society/Non-Governmental 
Organization. Seventy (70) percent of monies in the accounts of the Ecological 
Fund relating to the states affected by climate change. 

The most conspicuous technological capability provision in the Bill was the 
learning and linkage capabilities. This is because the proposed membership of the 
Commission will be made up of actors from varied ministries and units; this is 
expected to result in interactive learning processes and linkage. Such interactive 
learning and linkage will help to tackle climate change in a multidimensional and 
multi-institutional approach. However, strategy for evaluating and applying lessons 
learned was absent in the Bill. Investment capability was however vaguely 
provided in the Bill. This is because it did not focus strategy to link resources, both 
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financial and intellectual to critical needs. Strategic marketing, production, minor 
and major change capabilities were not provided for in the Bill 

Initiatives  

First National Commission (2003) 

Nigeria’s major achievement in responding to the UNFCCC and the Protocol is the 
production of the First National Communication (FNC) in November, 2003 
(http:/www.nigeriaclimatechange.org). The FNC (2003) summarized the inventory 
of Green House Gases (GHGs) emitted from Nigeria and the impacts of climate 
change in Nigeria. It also assessed the vulnerability of Nigeria to climate change 
and offered mitigation and adaptation measures. The inventory of GHG(s) as 
recorded by the FNC (2003) from agriculture as follows: emissions from a 
combined livestock population of 509,000 in 1994 led to the emissions of 1115 Gg 
CH4. Similarly, rice production led to the emissions of 1090 Gg CH4, while 
savannah burning generated 109 Gg CH4, 3.4 Gg N2O, 2870 Gg CO and 120 Gg 
NOX. The field burning of 61.2 Mt of agricultural crop wastes also led to the 
emissions of 34 Gg of CH4, 0.7 Gg N20, 720 Gg CO and 26 Gg of NOX. Thus, the 
sector emitted 2.3 Tg CH4 and 3.6 Tg CO into the atmosphere, while N2O and 
NOX emissions were 4.1 and 148 Gg, respectively (Federal Ministry of 
Environment (FME), 2003). 

It also assessed the impacts of climate change on agriculture and the many 
possible adaptation options in agriculture for responding to climate change. They 
include among others: creation, diversification and study of local vegetation 
resources in order to find new plant species and varieties that would have higher 
resistance to anticipated temperature increase and reduced rainfall; improving 
local agricultural crop varieties that are well acclimated and drought and pest 
resistant and linking crop production to meteorological forecast. 

The First National Commission (2003) which is the first response of Nigeria to 
climate change lacked all the capabilities except minor and major capabilities 
which it reiterated to include finding new crop varieties that will tolerate adverse 
climate among others. It was mainly a documentary on the inventory of GHG(s) 
emissions in Nigeria. The Second National Commission is still on-going. 

Climate Change Adaptation Strategy Technical Reports – Nigeria (CCASTR) 

In line with the demands of the UNFCCC for Non‐Annex I parties to produce a 
National Adaptation Programme of Action, the SCCD of the Federal Ministry of 
Environment in collaboration with the Building Nigeria’s Response to Climate 
Change (BNRCC) produced a technical volume, entitled Climate Change 
Adaptation Strategy Technical Report (CCASTR) in October, 2011(NEST and 
Tegler, B. (eds.) 2011). The Climate Change Adaptation Strategy Technical 
Report (CCASTR) is a collaborative effort providing a broad perspective of 
recommendations on climate change hazards, impacts, vulnerability, adaptation 
options and policy for five sectors and 18 sub-sectors. The CCASTR examined 

http://www.nigeriaclimatechange.org/
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climate change adaptation in the following five sectors: Infrastructure Sector (sub-
sectors of Energy, Transport, Communications and Housing, Industry and 
Commerce), Agriculture Sector (sub-sectors of Crops and Livestock), Natural 
Resource Sector (sub-sectors of Coastal Resources, Water Resources, Fishery 
Resources, Forestry Resources, Biodiversity), Health and Sanitation Sector (sub-
sectors of Human Health, Domestic and Industrial Sanitation and Waste) and 
Cross-Sectoral Issues (sub-sectors of Finance, Disaster Management, Migration 
and Security, Urban and Rural Settlements and Livelihoods, Vulnerable Groups, 
and Education). 

The Report for each sector included an analysis of current and future trends in 
regard to climate change hazards, impacts, and vulnerability and provided a range 
of adaptation options. Based on the analysis, recommendations were presented 
for policies, strategies and programs needed to support climate change adaptation 
in Nigeria. 

The impact of climate change on agriculture, adaptation action and recommended 
policies by the CCASTR is summarized below: 

Impacts  

Increased rainfall intensity gully and sheet erosion which leads, sea level rise, 
rising temperature, changing rainfall patterns 

Recommended climate change adaptation actions 

The following is a summary of climate change adaptation actions recommended 
for the crop sector: Developing improved crop varieties (high yielding and early 
maturing varieties); Developing water, heat, salt, drought, and disease resistant 
crop varieties; Greater support for seed banks to ensure the proper preservation of 
seeds and plant; Building systems for conveying climate information to farmers. It 
is important to build early warning systems to disseminate projected weather 
patterns in a timely manner. This will help to increase farmers' adaptive capacity to 
climate change impacts e.g., through changing planting dates, crop varieties, 
irrigation strategies, etc. to adapt to changing conditions for crop production; 
Greater support for crop insurance: Government should increase support for 
Nigerian Agricultural Insurance Scheme (NAIS) and farmers should register with 
the scheme. This will help insure farmers against crop failure due to flood, erosion 
and drought; Improving agricultural extension services. Extension agents are 
change agents in agriculture. They have the capacity to disseminate important 
climate change adaptation information. Therefore it is paramount to increase the 
number of well trained government and NGO extension staff and provide them 
with the tools needed to reach farmers with training programs. 

 

 



   Journal of Agricultural Extension 
  Vol. 16 (2), December 2012 
 

156 

 

The following adaptation actions were recommended for the livestock  
sub-sector: 

Intensive livestock keeping: Keeping livestock in a confinement instead of free 
range (extensive) will help farmers adapt to climate change impacts like disease 
infestation. Government, private sector, and NGOs can help livestock farmers 
adapt to climate change by providing soft loans needed to initiate intensive 
livestock production. 

Planting trees near livestock houses and on pasture land: This strategy will help 
farmers adapt to severe windstorms which are responsible for destruction of 
livestock houses and forage land. 

The CCASTR provided mainly for minor and change capabilities where it 
presented some changes that will be effected which included developing improved 
crop varieties (high yielding and early maturing varieties), developing water, heat, 
salt, drought, and disease resistant crop varieties, greater support for seed banks 
to ensure the proper preservation of seeds and plant, building systems for 
conveying climate information to farmers, greater support for crop insurance and 
improving agricultural extension services. Investment, production, strategic 
marketing, learning and linkage capabilities were conspicuously absent in the 
CCASTR. 

National Adaptation Strategy and Plan of Action on Climate Change for 
Nigeria (NASPA-CCN)  

To ensure a truly national response to the significant and multi-facetted impacts of 
climate change, Nigeria needs an aggressive and widely supported strategy and 
action plan. This strategy and plan must be integrated, comprehensive in scope, 
and inclusive of all stakeholders. This is what the NASPA-CCN provides for 
Nigeria. The NASPA-CCN was produced in November, 2011 and it outlines 
recommended strategies for each of the thirteen (13) priority sectors (agriculture, 
freshwater resources, coastal water resources and fisheries, forest, biodiversity, 
health and sanitation, human settlement and housing, transportation and 
communications, energy, industry and commerce, disaster, migration and security, 
livelihood, vulnerable groups and education) and defines a set of policies, 
programmes and measures based on these strategies. The NASPA-CCN set of 
policies, programmes and measures for the agriculture sector is presented below: 
the overall strategies among others include:  

Review national agricultural and related policies and programmes: The 
Federal Government should review all national agricultural and related policies 
and programmes to determine modifications required in view of expected climate 
change. The review of these policies should ensure the effective participation of all 
stakeholders, including women and other vulnerable groups. 

Early warning system: The Federal Government should review current policies 
and programmes for early warning, and based on this should develop and roll out 
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a programme to improve availability and farmer access to short and long range 
weather forecasts.  

Technology transfer: The Federal Government should facilitate and support 
efforts to identify and transfer technologies that can contribute to climate change 
adaptation in Nigerian agriculture, including technologies from international 
sources.  

NASPA-CCN weakly provided for linkage and learning capabilities. This is 
because though it recommended policy reviewing with all the stakeholders and 
this can help build linkage and learning capabilities but it showed absence of 
strong links between, and support and participation of indigenous communities, 
state, and other local partners. There was also absence of a strategy for 
evaluating and applying lessons learned. It provided for both minor and major 
change capabilities. These minor and major changes were clearly stipulated under 
the ‘overall strategies’ above. These include diversifying livestocks/crops, increase 
access to drought resistant crops, adopting better soil management practices, 
increase planting of native vegetation cover etc. 

 
Conclusion and Recommendation 

Fruitful efforts geared towards climate change adaptation and mitigation which is 
represented in any policy, acts or initiatives must make provisions for technological 
capabilities. Technological capability portrays the skills (technical, managerial or 
organisational) that enable actors to efficiently use equipment and information and 
improve technology. The technology could be technology needed to tackle the 
impact of climate change (adaptation) or such needed to control the production of 
Green House Gases which is supposed to cause climate change (mitigation). 
Investment, production, strategic marketing, minor change, major change, learning 
and linkage technological capabilities provisions in some agricultural policies and 
programmes, acts and initiatives were reviewed. Minor change, major change, 
investment, learning and linkage capabilities were present in the some of the 
reviewed policies, acts and initiative and absent in some. Strategic marketing 
capability was however absent in all the policies, acts and initiative reviewed. The 
paper therefore concludes that the existing policies, acts and initiatives should be 
upgraded/reviewed to incorporate strategic marketing which fills the gap between 
market demands and what the firm/farm offers, furthermore, investment 
capabilities which showcase investment in machinery (equipment) or human 
resource should also be incorporated into the policy, acts and initiatives.  
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Abstract 

It has been established that climate variability and change has 
tremendous impacts on agricultural production and productivity especially 
in developing societies. Unfortunately, the extent of this change and the 
adaptation capacity in African agriculture has not been well determined to 
guide adaptation, policy and development efforts. This study aimed to 
obtain empirical evidence on whether and how smallholder farming 
communities are experiencing climate change variability and impacts and 
the indigenous technologies they have adopted to cushion the effects. 
The study was conducted in three sub Saharan African countries namely: 
Nigeria, Tanzania, and Sierra Leone. Primary data were collected through 
participant observations, questionnaire instruments, and focus group 
discussions while secondary data were obtained through in-depth 
literature reviews. Analysis of data was done using both descriptive and 
inferential statistics. Major findings revealed that the farming communities 
in the case study countries were indeed experiencing climate change 
variability and impacts. The most common indigenous technologies that 
have been continually applied by these farming communities include; 
multiple cropping to diversify production; early or late planting; mulching 
to retain soil moisture, texture and fertility; terrace building to prevent soil 
erosion; use of fertilizers; and prayers for God’s intervention among 
others. Although most indigenous technologies have been considered 
effective in coping with climate variability in the past, it remains unclear on 
how effective they will be in the light of further warming. However, it was 
recommended that the most effective and sustainable indigenous 
technologies used by the farming communities could be incubated with a 
view to upscale and out scale them in other areas so as to enhance 
adaptation to climate change and variability.  

                                                           
 

http://dx.doi.org/10.4314/jae.v16i2.13
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Introduction  

Climate change is considered to be one of the most unprecedented threats of our 
time. Although climate change is not a new phenomenon, its recent usage, 
especially in the context of development, refers to changes in the prevailing 
climate, particularly since the 20th century and the perceived impacts on the 
economy and livelihoods (Adebayo, Dauda, Rikko, George, et al., 2011). Climate 
patterns play a fundamental role in shaping natural ecosystems, human 
economies and cultures that depend on them. Therefore, a change in climate has 
implications on the livelihoods of humans, animals, plants, and the ecosystems.  

According to the Fourth Assessment Report of the United Nation’s 
Intergovernmental Panel on Climate Change (IPCC, 2007), over the last century, 
atmospheric concentrations of carbon dioxide increased from a pre-industrial value 
of 278 parts per million (ppm) to 379 ppm in 2005 and as a result the average 
global temperature rose by 0.74 °C.  The IPCC report gives detailed projections for 
the 21st century and these show that global warming will continue and even 
accelerate. The best estimates predict that the earth could warm by 3°C by 2100. 
This warming is critical because even with a temperature increase of between 1-
2.5 °C serious effects are predicted which include reduced crop yields in tropical 
areas leading to increased risk of hunger, spread of climate sensitive diseases 
such as malaria, and an increased risk of extinction of around 20-30 per cent of all 
plant and animal species. The major concern is that if global warming continues 
unabated, it may create further risks that will erode all the development 
achievements made in vulnerable economies such as Africa’s.  

There is therefore a strong consensus among experts that climatic variability will 
have drastic consequences on agricultural production and productivity (Watson, 
2010). IPCC considers Africa to be the most vulnerable to the impacts of climate 
change and variability. This vulnerability arises from and is heightened by factors 
such as the overdependence on rain-fed agricultural production by most small 
holder farmers and overall economies in most African countries. Agriculture is the 
economic mainstay for most African economies. It provides employment and 
livelihood sustenance for the majority of the population. Apart from oil exporting 
countries, most of sub-Saharan African countries rely on agriculture which 
contributes about 20-30% of its gross domestic product (GDP) and 55% of the 
total value of African exports. 

There is also the presence of multi-stressors which have a synergistic effect when 
they interact with climate change and variability impacts and tend to lower the 
adaptive capacity of smallholder farmers to the prevailing risks. Even without 
climate change, Africa’s agricultural development has been severely constrained 
by several multi-stressors that include: poverty, poor governance, underdeveloped 
markets, lack of sufficient infrastructure, low technological capacity and adoption 
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etc. Climate change coupled with these multi-stressors will exert further pressure 
on agriculture with a direct bearing on the economy, food security, and the 
attainment of development goals such as the United Nations Millennium 
Development Goals (MDGs) (Ozor, Madukwe, Onokala, and Enete et al., 2010).  

Maintaining a business as usual (BAU) scenario will therefore compromise 
agricultural production including access to food in many African countries. The 
IPCC projects that by 2020, yields from rain-fed agriculture could be reduced by 
up to 50% in some countries (IPCC, 2007). FAO (2007) reports indicate that up to 
11% of arable land could be highly affected by climatic change in the developing 
world which would adversely result into food insecurity and exacerbate 
malnutrition. At the global scale, a decrease of up to 30% in the world food 
production due to effects of climate change on agriculture is generally predicted 
(IPCC 2007).  

As a result of this vulnerability, climate change and agriculture have become 
central to Africa’s development goals. Unfortunately, predicting the impact of 
climate change on complex biophysical and socio-economic systems of 
smallholder agriculture is very difficult. This difficulty has been attributed to the 
lack of standardized definitions of these kinds of smallholder farming systems; the 
intrinsic characteristics of these systems, particularly their complexity, their 
location specificity, and their integration of agricultural and nonagricultural 
livelihood strategies and; the vulnerability of smallholder farming systems to a 
range of climate related stressors. 

Nevertheless, many African smallholder farming communities have thrived for 
decades and centuries even in the face of changing climate (Ozor, Madukwe, 
Onokala, and Enete et al., 2010). The continued survival and existence of such 
communities in the face of emerging climate challenges have been attributed to 
their use and application of several indigenous knowledge techniques most of 
which have been modified continually and passed on from one generation to 
another. In the recent times, technological innovations are emerging as key 
intervention tools for climate change adaptation and mitigation and for the 
attainment of other development goals. However, there is very little appreciation 
for the indigenous knowledge and technologies that have been applied to address 
these challenges in the past. Traditionally, African farmers have used indigenous 
knowledge to understand weather and climate patterns in order to guide their 
decisions in crop and livestock management.  

The pertinent questions to ask therefore are: what evidence of climate vulnerability 
and change are prevalent in the study area? What are the factors that influence 
vulnerability to climate change among smallholder farmers? And what are the 
indigenous technologies used by these farmers in adapting to the climate change? 
These questions guided the discussions in this paper.  
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Purpose and Objectives 

The overall purpose of the research study was to verify climate change 
vulnerability and the use of indigenous technologies for adaptation among 
smallholder farming communities in sub Saharan Africa. Specifically, the study 
was meant to: 

1. assess evidence of climate change impacts among smallholder farming 
communities in selected farming communities in sub Saharan Africa; 
 

2. determine the factors that influence vulnerability to climate change among 
the smallholder farmers; and  

 
3. identify the indigenous technologies that communities have adopted in 

coping with climate variability and change. 

 
Methodology   

This paper is a synthesis of the research studies conducted in the three country 
cases of Nigeria (Southwest and Southeast), Sierra Leone and Tanzania on 
climate change vulnerability and the use of indigenous technologies for adaptation 
among the smallholder farming communities. 

Population and Sample Size 

The population and sample of the study comprised of smallholder farmers from the 
three countries as described below according to country cases. 

Nigeria 

Southwest Nigeria 

Southwest Nigeria is made up of Lagos, Ogun, Oyo, Osun, Ondo and Ekiti States. 
The three main agro-ecological zones in the area are the swamp on the Atlantic 
coast, tropical rainforest in the middle and guinea savanna in the north. A random 
sample of three rural communities was selected from each of these agro-
ecological zones from the village listing available with the Agricultural 
Development Programmes (ADPs responsible for field level agricultural extension 
services) covering the Ogun State for the swamp locations; Ondo State for the 
rainforest locations and Oyo State for the savanna locations. In each of the nine 
locations selected for the study, a systematic sample of 41 farmers (taking into 
consideration the variety of agricultural activities in each community) was selected. 
A total of 369 farmers were selected for interview by trained enumerators. These 
farmers cover the broad range of farming systems practices in southwest Nigeria 
and their perspectives on indigenous and emerging technologies and how these 
have or can help to cope with climate change. However, only 362 questionnaire 
instruments were used for further analysis comprising of 119 from the swamp 
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agro-ecological zone, 120 from the rainforest and 123 from the savanna zone 
giving a response rate of 98.1%. In addition, a sample of 150 extension officers 
was systematically selected from the staff list of the Agricultural Development 
Programmes (ADPs) in the three agro-ecological zones of Southwest Nigeria. 
Another sample of 30 researchers working on areas bordering climate change and 
agriculture was also purposively selected for this study. It was anticipated that 
these researchers and extension officers will provide further insights and 
perspectives into the farming systems in Southwest Nigeria and their influence on 
climate change.  

Southeast Nigeria 

This study was done in the southeast geo-political zone, comprising Abia, 
Anambra, Ebonyi, Enugu and Imo. The zone is particularly vulnerable to ecological 
problems, especially soil erosion in all forms. Two states, Enugu and Imo states 
were randomly selected for the study. In each selected state, two agricultural 
zones were then randomly selected. These were Owerri and Okigwe in Imo State 
and Enugu and Nsukka in Enugu State. In each agricultural zone and with the 
assistance of the extension agency- ADP, farming communities were compiled, 
from which two communities were randomly selected making a total of eight 
communities for the study. In each selected community, a list of farm households 
was compiled, also with the assistance of extension agents, from which 50 farmers 
were randomly selected, bringing the total sampled respondents to 400 for the 
study.  

Sierra Leone 

The sample frame of the research is the entire smallholder farming population of 
Sierra Leone. Given that 75% of the population is estimated to be smallholder 
farmers, it therefore means that a total of 3.675 million farm families form the 
population of the study in Sierra Leone. A sample size of 500 farm families was 
eventually selected using a multi-stage random sampling technique. In the first 
stage, the four agro-climatic regions in Sierra Leone were identified. The agro-
climatic regions were then divided into districts, which were further subdivided into 
chiefdoms and localities. In all five districts, twelve chiefdoms and thirty-four 
localities were randomly selected. One district was selected from each of the four 
agro-climatic regions with the exception of the transitional agro-climatic zone (from 
where two districts were selected based on the administrative size of the zone). A 
total of 125 questionnaire instruments were equally administered to farmers using 
simple random sampling technique in each of the agro-climatic regions making a 
total of 500 respondents. In addition, 10 Focus Group Discussions (FGDs) were 
conducted with identified farmers' groups in each of the regions. 

Tanzania 

The Tanzanian case study was carried out in two different districts of Mpwapwa 
and Lushoto. The two districts possess distinctive characteristics as the Mpwapwa 
district in Dodoma Region is semi-arid while Lushoto district found in Tanga region 
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has a humid environment. A total of 400 heads of households, 200 from each 
district were interviewed. In each of the two districts where the study was carried 
out, four villages were selected whereby a total of fifty respondents were 
interviewed using the questionnaire in each village. In-depth interviews with heads 
of households using a structured questionnaire with both open-ended and close 
ended questions were conducted.  

Data Collection  

The research was based on field surveys and desk studies which were carried out 
in the year 2010 in the selected sub Saharan African countries of Nigeria, Sierra 
Leone and Tanzania. These countries were selected to reflect a sub-Saharan 
African representation. The field surveys were mainly conducted through 
interviews by administering questionnaire instruments to smallholder farming 
households. The interviews conducted were complemented by focus group 
discussions to capture other decision makers such as government administrators 
including chiefs, extension officers, community and religious leaders among 
others. The secondary data was obtained through in-depth literature review of 
published and unpublished articles from journals, research papers and authentic 
official reports.  

The techniques that were used for data collection entailed structured questionnaire 
instruments, semi-structured interviews, key informant interviews, as well as focus 
group discussions. The questionnaire instruments sought to: characterize the 
respondents according to socio-economic status, ascertain their awareness of 
climate change variability, assess the evidences of climate change impacts, and 
the factors that influence smallholder farmers’ vulnerability to climate change. It 
also sought to identify the indigenous technologies that are in use by the 
smallholder farmers to adapt to the impacts of climate change impacts.  

Data analysis 

Data from the study were analyzed using both descriptive and inferential statistics. 
Objectives one and three were mainly analyzed using descriptive statistics 
including narratives, frequency, percentage and mean scores, while objective two 
was analyzed using correlation and regression analysis. Most of the qualitative 
data collected were analyzed using content analysis.  

 
Results and Discussions 

Climate change variability and impact on agriculture  

Climate Variability  

Results from most of the smallholder farming communities in the case study 
countries showed that there were climate change variability and impacts 
particularly on agriculture. Although the level of these climate variability varies 
considerably based on various factors, the most notable observations in Nigeria, 
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Sierra Leone and Tanzania were: early rains that were not sustained, erratic 
rainfall, delay in the onset of rain, long period of dry season, thunderstorms, heavy 
winds, and intense heat waves (Adebayo, Dauda, Rikko, George, et al., 2011; 
Enete, Madu, Mojekwu, Onyekuru et al., 2011; Morlai, Mansaray and Vandy, 
2011; and Shemdoe, 2011). Adebayo, Dauda, Rikko, George, et al. (2011) 
specifically reported significant decline of rainfall frequency i.e. the number of rainy 
days in September and October in the southwest region of Nigeria which 
respectively coincides with the end of the rainy season in the northern and 
southern parts of the country, leading to a decrease in the annual rain days over 
the entire country. Floods have become a common feature of Nigerian climate; the 
country is experiencing extreme rainfall conditions, one of drought and the other of 
floods. Other studies have also shown that there has been precipitation decrease 
in the humid regions of West Africa, including parts of southern Nigeria since the 
beginning of the century to between 10-25% per decade. In Nigeria, this is 
evidenced by the late arrival of rains, drying up of streams and small rivers that 
usually flow all year round, the seasonal shifting of the “Mango rains” and that of 
the fruiting period in the southern Oyo State and the gradual disappearance of 
flood-recession cropping in riverine areas of Ondo State (Adebayo, Dauda, Rikko, 
George, et al., 2011). In Sierra Leone, the farmers not only experienced climate 
change and variability but about 72% mentioned that extreme weather changes 
(particularly rainfall, heat and cold) were recent phenomena that have been 
observed in the past 2-3 years (Morlai, Mansaray and Vandy, 2011). 
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TABLE 1 
Perceived views of smallholder farmers on climate change and variability  

in Sierra Leone 

Observations                   Agro-climatic regions 

 Coastal 
plains 

Rainforests Savanna 
Woodlands 

Transitional 
Rainforests/ 
Savanna 
Woodlands 

Total 

Long rainfall 
duration 

95(76.6%) 105(84.0%) 99(82.5%) 67(53.6%) 366(74.1%) 

Short and 
heavy rainfall 

51(41.1%) 15(12.0%) 73(60.8%) 70(56.5%) 209(42.4%) 

Long dry 
season  

94(75.8%) 44(35.2%) 104(86.7%) 60(48.0%) 302(61.1%) 

Late start of 
farming  

50(40.3%) 13(10.4%) 10(8.3%) 70(56.0%) 143(28.9%) 

Early start of 
farming  

30(24.2%) 77(61.6%) 30(25.0%) 89(71.2%) 226(45.7%) 

Higher 
temperature  

92(74.2%) 46(36.8%) 86(71.7%) 45(36.0%) 269(54.5%) 

Others  122(98.4%) 6(4.8%) 109(90.8%) 97(77.6%) 334(67.6%) 

Source: Morlai, Mansaray and Vandy, 2011 
 

From the data in Table 1, it could be observed that there were mixed patterns of 
change in climatic variables particularly between the different agro-climatic regions 
in Sierra Leone. Generally, the highest observations by the farmers were long 
rainfall duration (74% of responses), long dry season (61% of responses) and high 
temperatures (55% of responses). 

Climate Change Impacts  

The most common climate change impacts observed in the countries case studies 
were; the proliferation of pests, diseases and weeds; signals of land degradation 
such as declining soil fertility, reduced yields and drying up of streams and rivers 
(Adebayo, Dauda, Rikko, George, et al., 2011; Enete, Madu, Mojekwu, Onyekuru 
et al., 2011; Morlai, Mansaray and Vandy, 2011; and Shemdoe, 2011). Reduction 
in storage quality of crops, loss of crop and animal ecosystem, and reduction in 
farm size were also specifically observed in Southeast Nigeria (Enete, Madu, 
Mojekwu, Onyekuru et al., 2011).  
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TABLE 2 
Perceived views of smallholder farmers on climate change and variability in 

Southwest Nigeria 

                                                                                    Agro-ecological zones  

Climate Change  
effects  

Swamp 
(n=119) 

Rainforest 
(n=120) 

Savanna 
(n=123) 

Overall 
(n = 362) 

None      
0.00% 

     0.00%   4.07%   1.38% 

Reduction in crop yield    
47.06% 

   39.17% 93.50% 60.22% 

Low productivity      
0.00% 

   46.67%   0.00% 15.47% 

Storms damage boats, nets and capsized 
boats 

  
42.86% 

     0.00%   0.00% 14.09% 

Windstorm damages buildings      
5.04% 

     0.00%   0.00%   1.66% 

Outbreak of diseases      
0.00% 

     3.33%   0.00%   1.10% 

Windstorms destroying processing sheds     
2.52% 

     0.00%   0.00%   0.83% 

Others: (Evapo-transpiration, High 
livestock mortality, High temperature led 
to migration of fishes and heat stress on 
plants)  

    
2.52% 

     1.66%   2.43%   2.24% 

No response     
0.00% 

     9.17%   0.00%   3.04% 

Source: Adebayo, Dauda, Rikko, George, et al., 2011 

 
The findings in Table 2 showed that farmers were mainly concerned on how 
climate change is contributing to reduction in crop yield (60%) and low productivity 
(15%) of their agricultural produce. This finding is in line with the IPCC (2007) and 
FAO (2007) reports that climate change could reduce agricultural yields by up to 
50%. This therefore calls for concerted integrated efforts to adapt and mitigate the 
environmental challenge. 
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TABLE 3 
The direction of change of climate change phenomena and extent of 

contribution of phenomena to climate change 

Phenomena that has 
been worsening in 
the last 10 years 

Increasing 
(IC)  

Decreasing 
(DC) 

No change Mean extent of 
climate change 
contribution  

Uncertainties in the 
onset of farming 
season 

    

Unusual early rains 
that are not sustained  

      83         13       4    3.5 

Delay in the onset of 
rain 

      89           7       3    3.6 

Long period of dry 
season  

      80         16       4    3.4 

Rainfall       15         82       3    3.0 
Climate change 
Impacts 

    

Loss of forest 
resources 

      35         25     40    3.3 

Soil erosion        38         47     15    3.1 
Decrease in soil 
moisture 

      71         20       9    3.3 

Presence of Pests        59         32       9    3.5 
Presence of diseases       58         27     15    3.5 
Presence of weeds       38         26     36    3.1 

Source: Enete, Madu, Mojekwu, Onyekuru et al., 2011. Mean cut off mark= 3.0 
 

Table 3 shows increasing incidences of unusual early rains that were not 
sustained, erratic rainfall, delay in the onset of rain, long period of dry season, less 
rainfall, and higher temperature. All the mean scores of the phenomena that have 
been worsening during the past 10 years were seen to be more than the cut off 
mark. This indicates that the farmers attributed these phenomena to the changes 
in climate. Under the impacts, the respondents observed some increases in the 
presence of pests, diseases and weeds.  

Factors Contributing to Climate Change and Variability  

At the farmer level, knowledge on agricultural impacts and contribution to climate 
change is fairly good in terms of linking their farming practices to climate change 
effects.  In Southwest Nigeria, 65% of the farmers felt that farming activities 
contribute significantly to climate change and they associated it with bush burning, 
use of chemicals and deforestation (Table 4). In Southeast Nigeria, about 52% of 
the respondents believed that farming contributes to climate change. A 
considerable number also attribute the major effects of climate change to industrial 
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activities and urbanization such as from industrial chemicals, construction 
activities, emission of gases, flaring of gases, quarrying activities, and smokes 
from cars.  

 
TABLE 4 

Farmers' perspectives on the causes of climate change in the three agro-
ecological zones   of southwest Nigeria and their examples 

                                                Agro-ecological Zones  

Causes  Swamp 
(n=119) 

Rainforest 
(n=120) 

Savanna 
(n=123) 

Overall 
(n=362) 

Examples 
 

Industrial 
activities  

9.24 30.83 3.25 14.36 Construction, 
Emissions of gases, 
Flaring of gases, 
Petroleum, Quarry, 
Smoke from diesel or 
petrol engines, 
Smoking, Use of 
Chemicals, Water 
Pollution 

Farming 
Activities  

84.03 55.83 57.72 65.75 Bush burning, 
Chemicals 
(herbicides), 
Deforestation 

Transportation 8.40 17.50 9.76 11.88 Emission of 
dangerous gases, 
Smoke  from diesel 
or petrol engine 

Agro-
processing  

3.36 19.17 6.50 9.67 Agro Allied waste, 
deforestation, 
Pesticides, Release 
of smokes, Smoking 

Urbanization  4.20 55.00 17.07 25.41 Civilization, 
Deforestation, 
Emission of gases, 
Improper disposal of 
waste discharge 

Source: Adebayo, Dauda, Rikko, George, et al., 2011 

It is however noteworthy that most of these activities that are carried out by 
farmers such as burning of wood fuel is a requirement to meet the growing energy 
demands of communities as other alternative sources are expensive and out of 
reach for most smallholder farming communities. Also due to the decrease in soil 
fertility, farmers have resulted in excessive use of fertilizers to regain the soil 
fertility and improve on the declining crop productivity.  
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Factors Influencing Vulnerability to Climate Change Impacts among 
Smallholder Farmers 

Education/Awareness levels   

Majority of the farmers in the case studies were generally aware of climate change 
and stated that they experienced climate change impacts and have adopted 
measures to cope and adapt to the changes (Adebayo, Dauda, Rikko, George, et 
al., 2011; Enete, Madu, Mojekwu, Onyekuru et al., 2011; Morlai, Mansaray and 
Vandy 2011). The Southwest Nigeria case study showed that levels of education 
were significant in explaining farmers’ observation of changes in climate 
parameters such as temperature, rainfall and wind variability (Adebayo, Dauda, 
Rikko, George, et al., 2011). Those with higher educational level had better 
knowledge and understanding of the concept. The Southeast Nigeria case study 
also showed that education was significant in demonstrating the level of 
investment in indigenous climate change adaptation practices (Enete, Madu, 
Mojekwu, Onyekuru et al., 2011). In the case of whether climate change impacts 
agriculture, the communities for Southwest and Southeast Nigeria, had a positive 
response at the rate of 97% and 96% respectively. This knowledge is important for 
the adoption of technologies and behavioral change to adapt to climate change. 

Communities’ awareness levels have been considered to be important in adapting 
to climate change. For example, Araya and Adjaye (2001) and Anim (1999) stated 
that farmers awareness and perceptions of the soil erosion problem as a result of 
changes in climate, positively and significantly affected their decisions to adopt soil 
conservation measures. Improved education and dissemination of knowledge are 
important policy measures for stimulating awareness and local participation in 
various development and national resource management initiatives (Anley, Bogale 
and Haile-Gabriel, 2007). Maddison (2006) argued that educated and more 
experienced farmers have more knowledge and information about climate change 
and agronomic practices that they can adopt to respond to the situation.   

Age of farmers 

Older farmers are generally perceived to be risk averse particularly in the uptake 
of new technologies or in changing from old farming systems to new ones. 
However, most of the results from the case study countries showed that older 
farmers were more responsive to climate change impacts. For instance in the case 
of Southwest Nigeria, the results showed that the older farmers have observed 
lower volumes of rainfall which is supported by several literature findings but the 
younger ones observed an increase in rainfall (Adebayo, Dauda, Rikko, George, et 
al., 2011). Enete, Madu, Mojekwu, Onyekuru et al., (2011) argued that it is likely 
that age may endow the farmers with requisite experience that empower them to 
make better assessments of the prevailing risks.  

Other findings from Tanzania showed that agriculture is being practiced by farmers 
in their productive ages (Shemdoe, 2011). According to (Enete, Madu, Mojekwu, 
Onyekuru et al., 2011) the participation of more young people in agricultural 
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practices could be attributed to the high unemployment rates that have influenced 
the young people to explore opportunities in agriculture. By and large, experience 
in farming practices is important in understanding the dynamics of the agricultural 
system and influences from climate change and the requisite interventions.  

Differences in agro-ecological zones were quite significant in demonstrating the 
varying climate variability and impacts. In Southwest Nigeria, it was observed that 
although farmer’s socio-economic characteristics such as marital status, gender, 
level of education, age, household size and income, explained changes observed 
in the general climatic phenomena they were not as significant as the variations in 
agro-ecological zones. For instance a large proportion of farmers in the rain forest 
zone observed lower winds while almost the same proportion of farmers in 
savanna zone observed higher winds in Southwest Nigeria (Adebayo, Dauda, 
Rikko, George, et al., 2011). Likewise for rainfall, more than 93% of the 
respondents in the rainforest and swamp zones perceived that temperatures were 
higher while only about 56% supported this in the savannah zone.  

Enete, Madu, Mojekwu, Onyekuru et al., (2011) reported that the impacts 
observed by farming communities were significantly higher for Imo State than for 
Enugu State. This was attributed to the fact that Imo region is closer to the sea 
than Enugu State and climate change induced sea level rises and associated 
inland effects are more pronounced in Imo State than in Enugu State. However, it 
is worth noting that Enugu is a drier region that has been experiencing drier and 
more variable weather patterns over time. Two districts; Lushoto and Mpwapwa 
areas of Tanzania also showed variations in proliferation of pests and diseases 
with 42% and 80% of the reported cases respectively. Lushoto district is a humid 
agro-ecological zone while Mpwapwa district is a semi-arid zone.  

Income levels 

Income level is a key factor in influencing adoption of technologies as 
demonstrated by the findings in the Southwest Nigeria scenario. In this area, 
farmers in the rainforest and swamp areas adopted technologies with ease than 
their counterparts in the savanna region who had less income from their primary 
occupation (Adebayo, Dauda, Rikko, George, et al., 2011). Generally, although 
crop farming is a dominant activity, it is usually supplemented by other income 
earning activities. In the case of Southeast Nigeria, civil servants were highly 
engaged in farming activities to supplement their eroding purchasing power as a 
result of inflation in the economy (Enete, Madu, Mojekwu, Onyekuru et al., 2011).  
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Coping Strategies and Use of Indigenous Technologies 

The several case studies showed that farmers used various coping and adaptation 
strategies most of which were derived from indigenous knowledge in order to be 
able to cushion themselves from the impacts of climate change and variability. The 
significance of the coping strategies varies from region to region, and also from 
one agro-ecological zone to another. In the Tanzanian case study, various 
strategies that have been developed by the local communities include traditional 
terracing (matuta), destocking, tree planting, traditional food preservation methods, 
drilling traditional wells, construction of locally based water reservoirs (Nkunisa), 
mixed cropping and crop diversification. The most significant strategies were 
traditional terracing at 40 % response rates followed by tree planting at 39% and 
destocking at 13% (Table 5). Negative behavioural adjustments were also 
observed whereby communities no longer enjoy 3 meals per day but have resulted 
into a single meal per day and/or they eat only one type of food. Other changes 
include changes in livestock production to zero grazing where fodder is collected 
from areas around water sources and crop residues and fed to the animals. Also 
due to poor regeneration some livestock keepers have hugely reduced the size of 
their cattle (Shemdoe, 2011). 

 
TABLE 5 

Coping and adaptation strategies to the impacts of climate variability 

                                                                                       Lushoto District              
Mpwapwa District 

Adaptation Measures 
 

Frequency  Response 
       % 

 Frequency Response  
      % 

Traditional terracing (matuta)      36       18      80      40 
Destocking       16        8      25      13 
Tree Planting       91      46      78      39 
Traditional food storage 
methods (vihenge) 

       2        1      17        8 

Drilling traditional water wells 
and construction of 
traditional water reservoirs 
(Nkunisa) 

     37       18        0        0 

Crop diversification       13        7       0        0 
Family Planning        5        2       0        0 
TOTAL     200     100    200     100 

Source: Shemdoe, 2011 
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In Southwest Nigeria, the most significant indigenous technologies used by the 
smallholder farming communities in adapting to climate change impacts were: the 
construction of drainages (28.45%) and irrigation (21.55%) (Table 6). The practice 
of drainage construction was mainly done in swampy areas which were reclaimed 
for crop production. This involved the use of simple tools such as diggers and 
shovels to form a large open ditch close to the swamp. The ditch was usually at 
least one meter below the surface of the land often with a gradient in the normal 
direction of water flow to allow for drainage. Sometimes, several smaller ditches of 
about 60-90 cm deep were made to run between the swamp and the new open 
ditch. In spite of the benefits arising from this technology, there is also the 
possibility of upsetting the natural habitat of the area.  

Irrigation was commonly practiced though in small scale, mainly in the rainforest 
zone. This involved the diversion of water streams or pumping water sources such 
as a well or reservoir in order to supply water to farms. Afforestation was the third 
most common practice (2.76%) and involved planting of trees in areas that have 
not been forested before or at least in the recent times. Fast growing plant species 
(usually legumes) were deliberately planted primarily for rapid replenishment of 
soil fertility. Afforestation is also important in providing fuel wood production, 
recycling of nutrients, provision of carbon supply to soil micro-organisms, weed 
suppression, Striga control and improved soil water retention.  

It is also noteworthy that a significant number of farmers (18%) did not adopt any 
strategy at all. The probable factors that lead to their lack of adoption have been 
provided in numerous literature and range from lack of financial, technical and 
institution capacity among others. Farmers also attribute the impacts of climate 
change to be a consequence for wrong-doing which is punishable by God. As a 
result they seek divine intervention through prayers and offerings. They also 
consult with rain makers who are believed to use certain concoctions along with 
incarnations to induce rain.  



   Journal of Agricultural Extension 
  Vol. 16 (2), December 2012 
 

176 

 

TABLE 6 
Strategies/technologies adopted by farmers in coping with climate change 

impacts 

                                                                        Agro-ecological zones  

Strategies/ Technologies  Swamp 
(n=119) 

Rainforest 
(n=120) 

Savanna 
(n=123) 

Overall 
(n=362) 

No adopted strategy     0.00   0.00  52.85 17.96 
Construction of drainages   86.55   0.00    0.00 28.45 
Irrigation      0.00 48.33 16.26 21.55 
Afforestation      0.00   8.33   0.00   2.76 
Channelization of beds     5.88   0.00   0.00   1.93 
FADAMA     0.00   4.17   0.00   1.38 
Planting date adjustment     3.36   0.00   4.88   2.76 
Planting of drought tolerant crops    1.68   0.00   0.00   0.55 
Fertilizer application    0.00   2.50   0.00   0.83 
Use of pesticides    0.00   1.67   0.00   0.55 
Mulching     0.00   2.50   0.00   0.83 
Consulting the rain maker    0.00   0.00   1.63   0.55 
Prayers to God    1.68   0.00   0.00   0.55 
Provision of shelter   0.00   1.67   0.00   0.55 
Others    0.84   7.47   0.81   3.08 
No response    0.00 23.33 23.58 15.75 

Source: Adebayo, Dauda, Rikko, George, et al., 2011 
 

In Sierra Leone, the indigenous technologies and adaptation strategies also varied 
significantly. Table 7 show that the most significant indigenous climate change 
adaptation technologies/strategies were; clearing around farm lands (81%), 
manual fencing of farm and setting of rodent traps (80%), green manure 
application (66%), mulching (57%) and hunting (60.6%) as the most highly 
adopted adaptation practices by farmers in Sierra Leone. Irrigation (42.4%), 
change of farming dates (41%) and performance of ancestral ceremony/spiritual 
invocation (20.6%) were also among the numerous practices that were adopted by 
farmers. However differences in practices were observed within the agro-climatic 
regions. Farmers in the coastal plains (66%) and savannah woodlands (84%) tend 
to move more from unproductive zones/farmlands for higher yields than their 
counterparts in Rainforest (0%) and Transitional Rainforest/Savanna woodland 
(0.8%). Tree planting (60%) was observed more in the savannah woodlands than 
in Transitional Rainforest/Savanna woodland (5%).  
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TABLE 7 
Indigenous technologies and adaptation practices in response to climate-

related problems in Sierra Leone 

AGRO-CLIMATIC REGIONS 
 

Adaptation 
practices 

Coastal 
Plains 
N=125 

Rainforest 
 
N=125 

Savanna 
Woodlands 
N=125 

Transitional 
Rainforest/ 
Savanna  
Woodlands 

TOTAL 

Irrigation of farm 
land 

32(25.6%) 46(36.8%) 41(32.8%) 93(74.4%) 139(27.8%) 

Change of crop 
varieties 

8(6.4%) 86(68.8%) 99(79.2%) 25(20.0%) 218(43.6%) 

Fencing of farm 
and setting of 
rodent traps 

59(47.6%) 115(92.0%) 102(81.6%) 124(99.2%) 400(80.2%) 

Hunting  44(35.2%) 49(39.2%) 99(79.2%) 111(88.8%) 303(60.6%) 
Tree planting  55(44.0%) 61(48.8%) 75(60.0%) 6(4.8%) 197(39.4%) 
Mulching  75(60.0%) 33(26.4%) 92(73.6%) 85(68.0%) 285(57.0%) 
Clearing around 
farm 

91(72.8%) 111(88.8%) 119(85.2%) 86(68.8%) 407(81.4%) 

Performance of 
ancestral 
ceremony/spiritual 
invocation 

2(1.6%) 0(0.0%) 13(10.4%) 88(70.4%) 103(20.6%) 

Green manure 
application  

92(73.6%) 9(7.2%) 113(90.4%) 118(94.4%) 332(66.4%) 

Use of indigenous 
weather forecasts 

51(40.8%) 25(20.0%) 28(22.4%) 49(39.2%) 153(30.6%) 

Use of scientific 
weather forecasts 

1(0.8%) 2(1.6%) 4(3.2%) 2(1.6%) 9(1.8%) 

Change of 
farming dates 

37(29.6%) 36(28.8%) 115(92.0%) 17(13.6%) 205(41.0%) 

Move from 
climate 
risk/unproductive 
farm land 

82(65.6%) 0(0.0%) 105(84.0%) 1(0.8%) 188(37.6%) 

Source: Morlai, Mansaray and Vandy, 2011 
 

Farmers in Sierra Leone have also resulted in changing their crop varieties in 
order to cope with the changing climate. In the coastal plains there was high 
adoption of new agricultural crops such as rice, sweet potatoes, cassava, pepper 
and maize as old crops such as carrots and lettuce were gradually disappearing. 
In the savanna woodlands only small amounts of lettuce, carrots and cabbages 
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were being produced. In the Transitional zone, cowpea, oil palm, rubber, sisal, and 
sugar cane productions were also gradually disappearing; while yams, avocado 
and citrus plants were gradually disappearing or grown at a low quantity in the 
rainforest zone. Generally, adoption of modern innovative applications was rarely 
observed across the agro-climatic regions. For instance the use of scientific 
weather forecasts recorded only an average of about 1.8% of all the respondents. 

Another example of an innovative indigenous technology was in the area of pest 
control (especially in the eradication of grasshoppers). In this case, the 
grasshoppers were crushed and mixed with water. The solution, which produces a 
stinky odour was then used to spray on to the plants to eradicate the 
grasshoppers. Also practiced is the spraying of plants with a mixture of cigarette 
filters and water (which has been left in the sun for a certain period) to eradicate 
grasshoppers and other insects that attack plants. Farmers also complemented 
their adaptation strategies with indigenous meteorological predictions. In Sierra 
Leone, it was observed that smallholder farmers, particularly those in the rainforest 
zone (100%) and transitional zone (51%) have been using indigenous weather 
predictions to determine the time to commence farming operations. In many 
instances however, the farmers were concerned that these predictions were 
continuously failing them unlike before. Table 8 provides some of the indigenous 
observations made by farmers in the coastal plains of Sierra Leone in predicting 
the weather and their effectiveness in the recent times.  
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TABLE 8 
Description of indigenous meteorological predictions in the coastal plains 

Description of predictions How well it has worked 

Lunar Direction: Leaning of the new moon in a 
westward direction signifies heavy rainfall in that 
particular month. Towards the east, hot dry season 
would be expected. 

Not for the last four years 

Appearance of a flower called “Lortor” in Loko 
language indicates the beginning of raining season 

Not for the last four years 

Croaking of frogs indicates the beginning of raining 
season 

Not for the last four years 

Appearance of a large number of termites at the 
beginning of raining season indicates excess 
rainfall and long raining season. 

Not for the last four years 

Crying sound of a particular insect called “Tengai” 
in Loko indicates the beginning of dry season. 

Hardly works in recent 
years 

Dividing cloud with blue coloured sky in between 
signifies very hot dry season 

Hardly works in recent 
years  

Three particular stars appearing in a straight line at 
19:00 GMT indicates hot dry season. 

Hardly works in recent 
years 

Sea appearing black at a distance with dark cloud 
signifies rains. 

Not working recently 

Clear sea and excess wind indicates hot sunny day 
and dry season. 

Not working recently 

Germination of yams in March indicates that rainy 
season is drawing near. 

Fails in recent years 

Appearance of certain types of snakes signifies 
raining season. 

No longer works. Rains 
come without seeing them 

Appearance of mushrooms and millipedes 
indicates rainy season. 

Still works well 

Appearance of cattle egrets indicates that raining 
season is drawing near. 

Still works well 

Source: Morlai, Mansaray and Vandy 2011 

 

Conclusions and Recommendations 

The study sought to establish the evidence of climate change variability and 
impacts and to document the specific indigenous technologies employed by 
several smallholder farming communities in selected case study countries in 
Nigeria, Tanzania, and Sierra Leone. The major findings from the study showed 
that there was great awareness of climate change among the communities studied 
with most farmers stating that they have been experiencing climate variability and 
change which have intensified in the recent times. As a result and as a coping 
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strategy, they have applied several indigenous technologies to avert the crisis and 
cope with the changes. The most popular ones being traditional terracing, tree 
planting, construction of drainages, irrigation, use of local herbicides and prayers 
to God. However, it remains unclear on the effectiveness of those indigenous 
technologies in light of further climate changes.  

Based on the key findings from the research study, it is recommended that some 
of the innovative indigenous adaptation technologies identified in this study be out 
scaled and up scaled in other parts of African farming communities where similar 
climate change impacts are observed. However, it will be important to further 
examine the efficacy and effectiveness of those indigenous technologies prior to 
application to other areas. This could be achieved through innovation incubation 
schemes to test the workability of the technologies in the destination areas. Again, 
more models should be developed by researchers to track climate variability and 
change and its impacts on the economy, agriculture, health and community 
livelihoods among others. This will ensure that enough data is available to 
simulate more accurately the trends in climate change and variability in the 
continent and especially in sub Saharan Africa. Finally, there is need for all 
stakeholders including researchers, policymakers, civil society groups, private 
sector actors, farmers and farmers’ associations to work together in designing 
effective climate change adaptation and mitigation strategies in an innovation 
systems approach. Such efforts should also focus on increasing adaptive capacity 
of stakeholders to not only the short term climate variability but more importantly 
for the long term climate change impacts.  
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Abstract 

The study focuses on organic farming (OF) as a strategy for climate 
change adaptation and mitigation in sub-Saharan Africa. The potential 
contribution of OF to mitigation of climate change lies in the following: its 
CO2 sequestration in the soil and careful management of nutrients and 
hence, the reduction of N2O emissions from soils. For climate change 
adaptation, OF systems have a strong potential for building resilient food 
systems through farm diversification and building soil fertility with organic 
matter. In developing countries, OF offers alternatives to energy-intensive 
production inputs such as synthetic fertilizers which are limited for poor 
rural populations by rising energy prices. Also, OF systems achieve equal 
or even higher yields in developing countries, as compared to the current 
conventional practices. This provides a considerable option for food 
security and sustainable livelihoods for the rural poor in times of climate 
change. The region under review is experiencing some challenges as 
regards OF development such as poor local marketing, low level of 
organic certification, little information on OF, little or no policies to 
safeguard OF activities, little private sector involvement and lack of 
technical assistance. The study recommends that in order to promote and 
accelerate sustainable OF in the sub-Saharan Africa, all stakeholders and 
governments must as a matter of policy establish departments of organic 
agriculture in higher institutions of learning, train extension workers in OF 
practices, disseminate emerging indigenous OF knowledge, skills, 
technologies and crop varieties. It also highlights the need to build on 
indigenous knowledge in response and in partnership with farmers, 
proper funding of OF researches, and promote development of local and 
regional markets for organic products.  

Key words: Organic farming, climate change, adaptation, mitigation, sub-
Saharan Africa 
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Introduction 

Climate change is the increase in temperatures and changes in weather patterns 
created by carbon and other greenhouse gas emissions (Sandberg and Sandberg, 
2010). According to Scialabba and Muller-Lindenlauf (2010), the emission 
reduction potential by non-use of mineral fertilizers is calculated to be about 20% 
and the compensation potential by carbon sequestration to be about 40–72% of 
the world’s current annual agricultural GHG emissions. The total mitigation 
potential of organic sustainable food system is 29.5% of global GHG emission and 
16.5% of energy use, the largest components coming from carbon sequestration 
and reduced transport from re-localized food systems. Organic farming (OF) 
removes 7,000 Pounds of CO2 from the atmosphere per acre every year 
(McDermott, 2009). 

Modern industrial agriculture of the Green Revolution contributes to a great deal to 
climate change. It is the main source of the potent greenhouse gases (GHG), 
nitrous oxide and methane. It is heavily dependent on the use of fossil fuels and 
contributes to the loss of carbon to the atmosphere (Institute of Science in Society 
(ISIS) Report, 2008). The 4th assessment report of the Intergovernmental Panel on 
Climate Change (IPCC) identifies Africa, particularly sub-Saharan Africa, as 
extremely vulnerable due to the fact that these countries’ economies are highly 
dependent on natural resources and rainfed agriculture, and they generally have a 
low level of adaptive capacity (Huq, 2008). 

 Organic farming is a holistic production management system which promotes and 
enhances agro-ecosystem health, including biodiversity, biological cycles, and soil 
biological activity (Muller, 2009). Organic farming offers a sustainable solution to 
many environmental and food security problems in sub-Saharan Africa. It 
emphasizes recycling techniques and low external input and high output 
strategies. It is based on enhancing soil fertility and diversity at all levels and 
makes soils less susceptible to erosion and other climate change effects. Organic 
sustainable agriculture that localized food systems has the potential to mitigate 
nearly 30% of global GHG emissions and save one-sixth of global energy use 
(Mae-Wan Ho and Lim Li Ching, 2008). Consequently, the special benefits of OF 
can be great mitigation and adaptation potential, particularly with regard to soil 
organic matter fixation, soil fertility and water-holding capacity, increasing yields in 
areas with medium to low-input agriculture and in agroforestry. It also enhances 
farmers’ adaptive capacity. 

The paper therefore reviews OF as a strategy for climate change adaptation and 
mitigation in sub-Saharan Africa; examines the sustainable farming systems, 
cropland management, grassland and livestock management under OF, assesses 
challenges as regards OF development, and also makes policy recommendations. 
The paper relied on current literature and observations on climate change. 
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Sustainable farming systems 

Over the years, many countries in sub-Saharan Africa have suffered severely due 
to disasters caused by climate change. In 2007, for example, parts of Africa 
suffered severe drought while floods on much of the continent destroyed roads 
and buildings and wiped out millions of hectares of farmland (Spore, 2008). Some 
farming systems that help in climate change adaptation and mitigation include: 

Shifting cropping patterns 

Conservation agriculture, which involves minimal disturbance, can improve water 
use efficiency, carbon sequestration and the capacity to withstand weather 
stresses. As weather pattern shift, producers changed the times they plant and the 
crops they grow; for example, in South Africa, farmers started delaying planting of 
maize to take account of changing rainfall patterns (Spore, 2008). A number of 
climate-resilient crop varieties have reached farmers’ fields and more are being 
developed (Benhin, 2008). Using traditional technologies and indigenous 
knowledge farmers often select crop combinations that will survive harsh 
conditions such as maize-beans, cowpea-sorghum and millet-groundnut mixtures. 

Crop diversification  

By abstaining from synthetic inputs, OF systems cannot but adapt to local 
environmental conditions. Therefore, species and varieties are chosen for their 
adaptability to the local soil, and climatic conditions and their resistance to local 
pests and diseases. Organic farmers prefer not to use uniform crops and breeds 
and opt for more robust traditional species, which they tend to conserve and 
develop. Farmers in Africa adapt to drought by switching to different crop varieties 
with shorter cycles and better resistance to water stress (Luis, 2008). Another 
option will be to adopt water conservation practices that favour infiltration and soil 
water storage, and combat evaporation from the soil (Pereira, 2008). Spore (2008) 
advocates that farmers focus on stress-tolerant rather than just high-yielding 
varieties of crop. Diverse cropping systems in developing countries do not only 
rely on cash crops but also on food crops for household consumption (FAO, 2008). 
Scialabba and Muller-Lindenlauf (2010) noted that the diversification of cropping 
systems also make more efficient use of available nutrients with improved 
productivity and economic performance which is of high importance in times of 
limited nutrients and financial constraints.   

Integrated livestock production 

International Federation of Organic Agricultural Movements (IFOAM) advocates for 
harmonious balance between crop production and animal husbandry. To be 
successful, OF must integrate plant and livestock production to the extent possible 
to optimize nutrient use and recycling. Currently, half of the world’s pork 
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production originates from industrial landless systems, and for poultry meat this 
share amounts to over 70% (Steinfeld, Gerber, Wassenaar, Rosales, et al., 2006). 
Manure input is tailored to plant uptake capacities, an aspect which is 
recommended as a mitigation strategy by the IPCC in order to reduce N2O 
emissions and leaching (Smith, 2007). However, Methane and N2O from manure 
account for about 7% of the agricultural GHG emissions (Smith, Martino, Cai, 
Gwary, et al., 2007). Methane emissions predominantly occur in liquid manure 
systems, while N2O emissions are higher in solid manure systems and on 
pastures. Measures leading to a reduction of methane emissions from manure 
often increase emissions of N2O and vice versa (Paustian, Babcock, Hatfield, Lal, 
et al., 2004). But methane emissions from liquid manure can be reduced nearly to 
zero by fermenting the slurry in biogas plants, which would have the positive side 
effect of generating renewable energy and is in line with organic principles. There 
is certainly limited mitigation potential for most animals worldwide for N2O (Smith, 
Martino, Cai, Gwary, et al., 2007) but mitigation can occur in integrated livestock 
management. Case study calculations showed that the methane emissions from 
milk and beef production can be reduced more than 20% by keeping double-use 
breeds (i.e., for milk and meat production) (Rosenberger, Go¨ tz, K.-U., Dodenhoff, 
Krogmeier, et al., 2009). On pastures, avoidance of overgrazing prevents land 
degradation and high soil carbon losses (Conant and Paustian, 2002).  

Restoration of degraded land 

There is much scope for mitigating climate change and reversing the damages 
through making agriculture and the food system as a whole sustainable. Organic 
farming practices such as crop rotation, cover crops, manuring and application of 
organic amendments are recommended strategies to restore degraded soils and 
hence improve the livelihoods of rural populations affected by climate change in 
sub-Saharan Africa where up to 70% of the land in dry areas is assumed to be 
degraded (Dregne and Chou, 1994). In the Tigray Province, one of the most 
degraded parts of Ethiopia, agricultural productivity was doubled by soil fertility 
techniques over 1 million hectares through agroforestry, application of compost 
and introduction of leguminous plants into the crop sequence. Restoration of 
degraded land not only offers income opportunities for rural populations but also 
has a huge mitigation potential by increasing soil carbon sequestration. The total 
mitigation potential by restoration of degraded land is estimated as 0.15 Gt 
(technical potential up to USD 20 per t of carbon) and up to 0.7 Gt (physical 
potential) (Smith, Martino, Cai, Gwary, et al., 2008).  

Cropland management 

Cropland management involves series of climate change mitigation practices 
aimed at reducing the sources or enhancing the sinks of GHG. As nitrogen is far 
more limited in organic systems, there is a strong incentive to avoid losses and 
enhance soil fertility. Furthermore, there is a need to reduce the risk of pest and 
diseases by preventive measures. According to Scialabba, et al. (2010) the most 
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important measure for achieving these aims is a crop rotation, including catch and 
cover crops and intercropping. Mitigation strategies in OF also include improved 
crop and grazing land management to increase soil carbon storage; restoration of 
cultivated peaty soils tillage, cover cropping and recycling of bio-solids. Others 
include the following: 

Reduction of nitrous oxides emission  

Nitrous oxide emissions are the most important source of agricultural emissions, 
which contribute 38% of agricultural GHG emissions (Smith, Martino, Cai, Gwary, 
et al. 2007). There are direct and indirect emissions through livestock production, 
NH3 and NO3 emissions, nitrogen leakage into rivers and coastal zones, etc. In 
organic systems, the nitrogen input to soils, and hence the potential nitrous oxide 
emissions, are reduced. Catch and cover crops extract plant-available nitrogen 
unused by the preceding crop and keep it in the system. Therefore, they further 
reduce the level of reactive nitrogen in the topsoil which is the main driving factor 
for N2O emissions (Ruser, Flessa, Schilling, Beese, et al., 2001). A study from The 
Netherlands comparing 13 organically and conventionally managed farms showed 
lower levels of soluble nitrogen in the organically managed soils (Diepeningen, de 
Vos, Korthals, and van Bruggen, 2006). The peaks in N2O can be mitigated by 
enhanced aeration of the top soil. In compacted soils, the risk of nitrous oxide 
emissions is higher. Organic management practices facilitate a lower bulk density, 
enhancing soil aeration. Low aeration is also a reason for partly higher risk of N2O 
emissions in no-tillage systems (Rochette, Angers, Chantigny and Bertrand, 
2008). The highest risk for N2O emissions in organic farms is the incorporation of 
legumes, which are the main nitrogen source for organic farms. But the average of 
N2O emissions over the whole crop rotation was lower for the organic farm, as 
compared to the conventional system (Rochette, et al., 2008).  

Organic farming and carbon sequestration  

Smith, Martino, Cai, Gwary, et al., (2007) reported that another mitigation effect of 
catch and cover crops, intercropping and manure is an increased carbon 
sequestration in the soil. Several field studies have proved the positive effect of 
OF practice on soil carbon pools (Fliessbach, Oberholzer, Gunst, and Mader, 
2007). In Switzerland, a long-term trial biodynamic system showed a stable carbon 
content, while a carbon loss of 15% in 21 years was measured for the compared 
conventional system (Scialabba et al., 2008). In the USA, a field trial showed a 
fivefold higher carbon sequestration in the organic system (i.e., 1218 kg of carbon 
per hectare per year) in comparison with conventional management (Pimentel,  
Hepperly, Hanson, Douds, et al., 2005). 

The sequestration potential of organic croplands was calculated to be 0.9–2.4 Gt 
CO2 per year (which is equivalent to an average sequestration potential of about 
0.2–0.4 t C per hectare per year for all croplands) (Niggli, Rounsevell, Smith, and 
Verhagen, 2009), which represents 15–47% of total annual agricultural GHG 
emissions (Smith, Martino, Cai, Gwary, et al., 2007). Some practices currently 
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discussed for their high sequestration potential such as no-tillage are so far poorly 
applicable in organic systems. However, no-tillage is difficult in OF systems 
because the accompanied insurgence of weeds cannot be faced with herbicides, 
as in conventional systems, but only by mechanical weed control, if affordable.  

It is necessary to consider the fact that in assessing soil management impact on 
GHG emissions there is trade-off between carbon sequestration and N2O. 
Conventional no tillage systems perform well in terms of carbon sequestration but 
can increase N2O emissions (Smith, and Conen, 2004). For developing countries, 
there are still few research data available concerning soil carbon sequestration 
rates and N2O emissions (Scialabba, et al., 2010).  

Most of the soil-sequestered carbon is stored as soil organic matter. In different 
long-term field trials, organic matter content in organically managed soils was 
higher. Soil organic matter has positive effects on the water-holding capacity of the 
soil (Scialabba, et al., 2010). A higher water-holding capacity strengthens the 
resilience to droughts and reduces the risk of floods, which are both more likely to 
increase with climate change. The need for irrigation is reduced, which has an 
additional adaptation and mitigation effect. Furthermore, soil organic matter 
enhances the nutrient buffer capacity and the microbial activity, both strengthening 
soil fertility (Fan, Stewart, Payne, Yong, et al., 2005). 

Paddy production 

Neue, Wassmann, Lantin, Alberto, et al. (1996) identified another agricultural GHG 
source influenced by cropping systems which is methane from paddy rice fields. 
This accounts for 11% of global agricultural GHG emissions. The main influencing 
factors are cultivars, organic amendments and drainage. While organic 
amendments increase emissions, drainage reduces emissions (Yang and Chang, 
2001). Organic systems add more organic amendments but adding amendments 
in times of drainage could avoid higher emissions. Generally, there are adverse 
effects of organic paddy production on methane emissions due to organic 
fertilization, while emission compensation measures (such as drainage) are not 
mandatory. One promising approach could be the combination of organic practices 
with resource-saving systems as the ‘system of rice intensification’ (SRI), where 
soils are kept un-flooded most of the growing period and hence methane 
emissions are significantly reduced (Uphoff, 2002). 

Livestock management 

Methane emission from livestock 

In 2007, FAO’s Deputy-General Alexander Muller estimated that livestock keeping 
caused 37% of methane emissions and 9% of carbon dioxide (CO2) output and 
that it also used 8% of the world’s water (Spore, 2008). The challenge is to limit its 
impact on the environment while satisfying the growing demand for its products 
(meat, milk and eggs). IPCC (2007) reported that one of the most important 
sources of GHG emissions from agriculture are the methane emissions from 
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enteric fermentation, which accounts for 4–5% of the global anthropogenic GHG 
emissions. The quantity of methane emitted per product unit depends on the 
animal diet and the cow breed’s performance.  

High milk yields per cow reduce emissions per product unit. High energy feedstuff 
(e.g., grains and soya) can reduce emissions because methane emissions mainly 
derive from the digestion of fiber from roughage (Pelchen, 1996). In developed 
countries, organic management usually achieves lower milk yields per cow than 
conventional production (Bradley, 2007). The main reason is a more roughage-
based ration with low concentrate supply. However in developing countries, where 
two thirds of the enteric methane emissions occur, organic systems achieve higher 
milk yields, as more careful management improves the relatively low performance 
of traditional systems (Pretty and Hine, 2001). 

 In organic systems, ruminants are kept to make productive use of fodder 
legumes, which play an important role as nitrogen source in organic crop rotation. 
High livestock performance is generally achieved by feeding high-energy crops, 
which neglects the unique ability of ruminants to digest roughage. Using crops for 
feed rather than food poses substantial challenges to food security; currently, one-
third of the world’s cropland is used to produce animal feed (Steinfeld, Gerber, 
Wassenaar, Rosales, et al., 2006). Furthermore, high energy concentration in 
animal diets if not managed very carefully, can lead to rumen acidification and 
secondary inflammations, which is a cause of animal illness (PLaizier, Krause, 
Gozho, and McBride, 2009). Therefore, from an organic perspective, there are 
severe constraints to mitigating methane emissions from enteric fermentation by 
shifting to a high-energy diet by feeding higher amounts of concentrates. The 
objective of organic livestock management, though not yet achieved, is to create a 
nearly closed nutrient cycle whereby feed is supplied on-farm. While integration 
and disintensification are attempted (to different degrees) everywhere in organic 
livestock systems, there is an increasing awareness of the need to optimize the 
productivity of roughage with more research and development. Methane emissions 
from organic livestock systems can be reduced by about 10% (under European 
conditions) through reduced animal replacement rates (Muller-Lindenlauf, 2009). 
Also, stress resistance (an important factor under climate change conditions) and 
longevity are among the most important traits of organic breeding (Van Diepen, 
McLean and Frost, 2007). 

Carbon sequestration in livestock management 

Pastures are the favored feeding strategy for organic cattle. Therefore, organic 
livestock management is an option for maintaining grasslands, which have a high 
carbon sequestration potential (Smith, Martino, Cai, Gwary, et al., 2007). 
Combined with a limited livestock density to prevent overgrazing, organic 
grassland farming could be a way to optimize carbon sequestration in grasslands 
(Rice and Owensby, 2001). 
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The global carbon sequestration potential by improved pasture management 
practices was calculated to be 0.22 t C per ha per year. Assuming 0.2 t C per ha 
per year for OF practices, the total carbon sequestration potential of the world’s 
grassland would be 1.4 Gt per year at the current state, which is equivalent to 
about 25% of the annual GHG emissions from agriculture (Niggli, Niggli, 
Rounsevell, Smith, et al., 2009).  

Benefits of organic farming towards climate change mitigation and 
adaptation 

Organic farming has much to offer in both mitigation of climate change through its 
emphasis on closed nutrient cycles. It is also a particularly resilient and productive 
system for adaptation strategies. Lim Li Ching of Third World Network (TWN), 
(undated), summarized the benefits of OF regarding climate change as follows: 

 Organic farming has considerable potential for reducing emissions of GHG. 
OF in general requires less fossil fuel per hectare and kg of produce due to 
the avoidance of synthetic fertilizers. It aims at improving soil fertility and 
nitrogen supply by using leguminous crops, crop residues and cover crops. 
 

 The enhanced soil fertility leads to stabilization of soil organic matter and in 
many cases to a sequestration of carbon dioxide in the soil, increased soil’s 
water retention   capacity, ability to withstand climate change and effective 
reduction of soil erosion which is a source of CO2 losses. 

 

 Organic farming can contribute substantially to agro forestry production 
systems because OF  include extensive field margins, hedges, trees or 
bushes, woodlands, waterways, wetlands and extensive grasslands which 
are useful to reduce erosion, which is expected to be aggravated by climate 
change. 

 

 Organic systems are highly adaptive to climate change due to the 
application of traditional skills and farmers’ knowledge, soil fertility-building 
techniques and a high degree of diversity.   
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TABLE 1 
Mitigation potentials of organic farming 

 
Source of GHG Share of total 

anthropogenic 
GHG emissions 

Impacts of 
optimized 
organic 
management 

Remarks 

Direct emissions 
from 
Agriculture 
 
 

10–12% 
 
 

  

N2O from soils 4.2% Reduction Higher nitrogen use 
efficiency 

CH4 from enteric 
Fermentation 

3.5% Opposed effects Increased by lower 
performance and 
lower energy concentration in 
the diet 
but reduced by lower 
replacement rate 
and multi-use breeds 

Biomass burning 1.3% Reduction Burning avoided according to 
organic standards 

Paddy rice 1.2%  Opposed effects Increased by organic 
amendments but lowered 
by drainage and aquatic 
weeds 

Manure handling  0.8%  Equal Reduced methane emissions 
but no effect 
on N2O emissions 

Direct emissions 
from forest 
clearing for 
agriculture 

12% Reduction Clearing of primary 
ecosystems restricted 

Indirect 
emissions 

   

Mineral fertilizers 1%  Totally avoided Prohibited use of mineral 
fertilizers 

Food chain  ? (Reduction) Inherent energy saving but 
still inefficient 
distribution systems 

Carbon 
sequestration 
Arable lands  
 
Grasslands  
 
 

 
 
 
 

 
Enhanced 
 
Enhanced 

 
Increased soil organic matter 
Increased soil organic matter 
 
 

Source: Scialabba and Muller-Lindenlauf (2011) 
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Challenges of organic farming in sub-Saharan Africa 

According to Adeoluwa, (2010), some challenges faced by some developing 
countries concerning OF include:  

Poor local marketing is one big challenge to practicing OF. Organic farming thrives 
with efficient marketing systems. Generally, many farmers have been discouraged 
from going into organic production because of the lack of or poorly developed local 
markets for organic products. For example, majority of the organic farmers in West 
Africa focus on export markets but cannot afford third party certification which 
makes it difficult to get good premiums from the sale of their organic products 
(Adeoluwa, 2010). However, a certified organic farm in Nigeria (Dara/Eurobridge 
Farm, Ogun State) currently sells its organic lemon grass tea (under the trade 
mark of Daradara Herbal Tea), Turmeric Cucuma Longa for food seasoning, 
Ofada Rice, Red Hibiscus for a local soft drink production (popularly known as 
Sobo in Nigeria), and other produce to the local market, (a situation many regard 
as under-maximization of the premium benefits in OF and export market (Kazeem, 
2010). 

Adeoluwa (2010) also identified low level of organic certification as one of the 
challenges. Third party certification in Africa is mostly used as a means of 
accessing foreign markets However, the majority of the farmers in West Africa 
cannot afford the costs of getting their farms certified through the third party 
system, hence the number of certified farms in the region is low 

There is little information on OF activities in many of the countries in sub-Saharan 
Africa (IFOAM, 2004). Many Nigerian farmers for example, do not practice OF per 
excellence. Olabiyi, Okusanya, and Harris, (2008) reported that Nigerian farming 
system was perceived as “organic by default”.  Perhaps, more farmers would have 
become interested in OF if they had access to information showing how feasible it 
is to invest in the practice. 

 One of the disturbing challenges that causes set back on OF is little or no 
polices to safeguard OF activities. Most national governments in West 
Africa have no policies in place to safeguard OF practices in their countries 
(Adeoluwa, 2010). Indiscriminate use of agrochemical and other synthetic 
inputs is not yet adequately recognized as a serious problem in the region. 

 Sourcing of appropriate inputs for OF is another major constraint to the 
adoption of OF in West Africa. There is lack of appropriate inputs such as 
bio-fertilizer and bio-pesticides and information needed in OF production.    

 Adeoluwa (2010) also noted poor private sector involvement in OF system 
in the region. The current level of involvement of the private sector in OF in 
West Africa is very low. In other places of the world, private firms invest 
heavily in production, processing and marketing of organic products. The 
resultant effects are increased activities and the expansion of the OF 
sector. 



   Journal of Agricultural Extension 
  Vol. 16 (2), December 2012 
 

193 

 

Lack of technical assistance is one of the challenges of OF in the region 
(Adeoluwa 2010). In most sub-Saharan countries, there are inadequate OF 
service providers. Often, farmers need technical assistance in terms of agriculture 
operators in the region. Establishment of technical support structures, workshops 
and public awareness on OF focusing on benefits derivable from it as well as 
mass sensitization through posters, newsletters etc. is highly needed. 

Policy recommendations towards sustainable organic farming 

It is recommended by Mobilizing Regional Capacity Initiative (MRCI) (2010) that in 
order to promote and accelerate sustainable OF in sub-Saharan Africa, all 
stakeholders and government must: 

 Set sustainable agriculture through organic practices as a priority,  
 

 Review current policies and programmes, and remove disincentives to 
organic agriculture in, for example, subsidies on agrochemicals, 

 

 Establish Department/Faculties of OF in higher institutions of learning 
especially the universities of agriculture and colleges of agriculture, 

 

 Train extension workers in OF practices, 

 

 Encourage farmer-to-farmer exchanges,  

 

 Compile and disseminate emerging indigenous OF knowledge skills, 
technologies and crop varieties, 

 

 Adequately and promptly fund OF research, 

 

 Build on indigenous knowledge in response and in partnership with farmers; 
and promote development of local and regional markets for organic 
products. 

Additionally, Oyesola, and Obabire (2011) proposed the following policy 
recommendations which emanated from a study they conducted in Nigeria:  

 active involvement of youths and women in organic crop production 
 

  improvement of information sources on OF, and enlightenments on various 
organic methods of weed, pest and disease control through the regular 
sources of information on OF. 

  farmers should be motivated through credit facilities and discouragement of 
inOF in order to ensure sustainable production of food, since the farmers have a 
favourable perception towards OF. 
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Conclusion 

Different studies all over the world have proven that OF systems have an inherent 
potential to both reduce GHG emissions and to enhance carbon sequestration in 
the soil. Organic farming reduces emissions of greenhouse gases and enhances 
adaptation to climate change through sustainable farming systems such as shifting 
cropping patterns, crop diversification, integrated livestock production and 
restoration of degraded lands. Integration of livestock and arable production, the 
rule on organic farms, can reduce the global warming potential of food production. 
However, OF is not quite developed in the sub-Saharan Africa, hence  farmers are 
faced with many challenges. In order to improve on OF in the region, many 
policies have been suggested for the governments, voluntary organizations, 
universities and farmers.  
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Abstract 

Climate change is perhaps the most serious environmental threat facing 
mankind worldwide. The study was designed to assess the knowledge, 
perception and adaptation strategies to climate change among farmers in 
southern agricultural zone of Nasarawa state. The specific objectives 
were to: identify the sources of information on climate change by 
respondents; assess their knowledge and perception of climate change 
phenomenon; identify adaptation strategies used and the factors militating 
against their adaptive capacity. A multi-stage sampling procedure was 
used to select a total of 150 respondents from the zone for the study.  
Data collection was through an interview schedule. Simple descriptive 
statistics such as frequency, percentage and mean scores were used to 
achieve the objectives. The null hypothesis was tested using a multiple 
regression model. The mean age of the respondents was 48 years. 
Majority (89.33%) of them were males while their average farming 
experience was 27 years. Most (38%) of the farmers in the area had no 
formal education and majority (76.7%) of them used inherited farmlands. 
Annual income level of the respondents was encouraging with a mean of 
N326, 461.30 per annum. Most (68%) of them relied on radio as their 
major source of information on climate change. The perceived indicators 
of climate change included excessive high temperatures, low and 
irregular rainfall pattern and low crop yields among others. Adaptation 
strategies used by the respondents included agro-forestry practices, crop 
diversification, use of organic manures, planting of early maturing and 
disease/drought resistant varieties. The major constraints to adaptation 
by the respondents were inadequate finance, poor infrastructures, 
unfavourable government/trade policies and poor technology. It was 
recommended that adult education programmes should be strengthened 
in the area to reduce illiteracy among farmers. Extension agents in the 
area should incorporate climate change information in their extension 
messages while government should intensify efforts in the area of 
integrated rural development.  
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 Introduction 

Climate change is a worldwide phenomenon that has impacted negatively on the 
livelihood systems of the entire human race. The climate is said to have changed if 
there is a sustained change in the behaviour of weather elements like rainfall, 
temperature and relative humidity (Shrotriya and Prakash, 2010). Climate change 
refers to any change in the climate overtime, whether due to natural variability or 
as a result of human activity. It can also be attributed directly or indirectly to 
human activities that alter the composition of the global atmosphere and which are 
in addition to natural variability observed over comparable time periods (Inter-
governmental Panel on Climate Change, IPCC, 2001, 2007). 

Studies have shown that agriculture is both a culprit and victim of climate change. 
Culprit in the sense that Green House Gas (GHG) emissions from food and the 
agricultural sector account for about 18% of global green house gas emission; 
deforestation also accounts for 18% carbon dioxide emissions.  The world’s 130 
million ha of rice paddies are estimated to produce 50-100 million metric tonnes of 
methane annually. High emission of green house gases accelerates the rate of 
global warming and the rapid depletion of the ozone layer. Agriculture is also the 
worst victim of climate change due to its vulnerability to extreme weather events. 
This is more pronounced in climes where agriculture still remains the main source 
of livelihood, especially in developing countries like Nigeria. This has exacerbated 
poverty and has become a major albatross to the attainment of the Millennium 
Development Goal of reducing poverty and hunger by half by the year 2015 (Agwu 
et al. 2010; Shrotriya;  Prakash, 2010). 

Climate change has greater negative impacts on poorer farm households as they 
have the lowest capacity to adapt to changes in climatic conditions hence, the 
need for them to device some daptation measures to cope with extreme weather 
conditions (Adger et al 2003). According to IPCC (2001), adaptations are 
adjustments or interventions, which take place in order to manage the losses or 
take advantage of the opportunities presented by a changing climate. Studies of 
farm level adoption of adaptation strategies are important to provide information 
that can be used to formulate policies that will enhance adaptation as a tool for 
managing a variety of risks associated with climate change in agriculture. 
Examples of such adaptation options  include: crop diversification, mixed crop-
livestock farming systems, using different crop varieties, changing planting and 
harvesting dates, and mixing less productive, drought-resistant varieties and high-
yield water sensitive crops (Bradshaw et al.2004). However, farmers’ adaptive 
capacity to climate change is undermined by several factors that range from 
limited understanding of the nature and consequences of climate change, farm 
members’ health status, unemployment that is supposed to be both complement 
and supplement in agricultural incomes, and poor rural infrastructure (Edwards 
and Clark, 2001).  
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Problem statement 

Small scale farmers, who constitute the bulk of the poor in Africa, face prospects 
of tragic crop failures, reduced agricultural productivity, increased hunger, 
malnutrition and diseases as a result of climate change (Zoellick, 2009). It is 
projected that crop yield in Africa may fall by 10 – 20% by the year 2050 or even 
up to 50% due to climate change (Jones, 2003). 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. 
Given the high level of illiteracy among rural farmers in Nasarawa state coupled 
with the poor nature of the public extension service, it is not known if these farmers 
have access to adequate information on climate change events and their impacts 
on agriculture. It is also not certain what coping strategies (adaptation measures) 
have been evolved by the farmers to ensure sustainable production. Their low 
income status and absence of viable support system may further worsen the 
impacts of climate change on their livelihood system. This study was therefore 
designed to assess the knowledge/perception and adaptation strategies to climate 
change by farmers in the southern agricultural zone of Nasarawa state.  

Objectives of the study 

The general objective of the study was to assess the knowledge, perception and 
adaptation strategies to climate change among farmers in southern agricultural 
zone of Nasarawa State. The specific objectives were to: 

(i) identify the sources of information on climate change used by 
respondents; 

(ii) determine the level of knowledge of the respondents about climate 
change phenomena; 

(iii) identify the adaptation measures used to cope with climate change, and; 

(iv) identify the problems encountered by the respondents in adapting to 
climate change effects. 

Hypothesis 

Ho: Farmers’ socio-economic characteristics have no significant influence on their 
level of adaptation to climate change. 

Methodology   

This study was conducted in the southern agricultural zone of Nasarawa state 
north central Nigeria. It is one of the three agricultural zones in the state with 
headquarters at Obi. The southern zone covers 5 LGAs including Awe, Doma, 
Keana, Lafia and Obi LGAs. A multistage sampling procedure was adopted in this 
study. Firstly, 3 LGAs were randomly selected out of 5 LGAs in the zone. 
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Secondly, five farming communities (villages) were randomly selected from each 
of the 3 selected LGAs to give 15 villages. In the third stage ten (10) farmers were 
randomly selected from each of the 15 villages to give 150 respondents for the 
study. Primary data were collected through a structured interview schedule 
administered on respondents. The instrument captured questions related to all the 
objectives of the study.  

Data analysis was done using the statistical package for social sciences (SPSS) 
15 version. Simple descriptive statistics like frequency, percentage, mean and 
standard deviation were used to satisfy objectives 1, 2 and 3. A 3-point Likert type 
scale was used to satisfy objective 4. The scale has response options such as: 
Very serious =3, Serious =2 and Not serious =1. The values were summed up to 
obtain 6 and divided by 3 to get a mean of 2. Any factor whose mean score is 
equal to/greater than 2 was considered a serious constraint while factors whose 
mean scores were less than 2 were considered not serious constraints. A multiple 
regression model was used to test the hypothesis. The explicit form of the model is 
given as: Y = a+b1x1 + b2x2 + b3x3 + b4x4 + b5x5 + b6x6 + b7x7 = u 

Where: Y = Adaptation index (No. of adaptation measures used) 

a = constant 

b1 – b7 = regression coefficients 

x1 = age of respondent in years 

x2 = Gender (male = 1, female = 2) 

x3 = Years of farming experience (years) 

x4 = Farm size (hectare) 

x5 = Level of formal education (years of schooling) 

x6 = Annual income (in naira) 

x7 = Extension contacts (Number of visits per year). 

X8 = Household size 

x9 = Number of social organizations belonged 

x10 =  Amount of credit received during the past 5years (in naira) 

x11 = Type of land tenure system used 

 

Results and Discussion 

Socioeconomic characteristics of respondents 

Table1 shows the socioeconomic characteristics of the respondents as follows: 
Most (36.7%) of the respondents were aged between 41 – 50 years with a mean 
age of 48 years. This shows that farmers in the study area were mostly middle 
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aged people who are still strong and energetic and are most likely to adopt more 
techniques to cope with climate change events. Majority (89.33%) of the 
respondents were males with only 10.67% as females. The mean years of farming 
experience of the respondents was 27 years.  This implies that most of the farmers 
in the area were not new entrants in the occupation. They must have had 
significant experience in climate change phenomenon and must have evolved 
various adaptation strategies to cope with the impacts. A greater proportion (38%) 
of the respondents had no formal education, 36.67% had primary education, 16% 
had secondary education while 9.33% attained tertiary education. This shows that 
farmers in the area were mostly illiterates. This low level of education is capable of 
limiting their access to accurate information on climate change and hence their 
adaptive capacity might be very low.  The mean farm size of the respondents was 
3.5 ha. This shows a preponderance of small scale farmers in the study area. 
Small scale farmers generally have inadequate capital to adopt technologies that 
require huge capital. This will likely affect their adaptive capacity to climate 
change. The mean household size of the respondents was 14. This implies that 
most of the respondents had small household sizes. 

Table 1 also shows that the mean number of extension visits per year was 29.  
This implies that farmers in the zone had an average of two extension visits per 
month which is in line with recommended visit schedules of village extension 
agents under the T & V system. Frequent extension contact enhances rapid 
dissemination of recommended practices and increases the adoption capacity of 
the farmers. Majority (50%) of the respondents belonged to one or two social 
organizations, 34.67% did not belong to any social organization while 14.67% had 
between 3 – 4 organizations. This implies that most of the farmers participated in 
social organizations. This will provide avenue for information sharing thereby 
enhancing adoption capacity. The mean annual income was N326, 461.00. This 
implies that farmers in the study area were mainly low income earners. Majority 
(73.35%) of the respondents did not use any credit facility during the past five 
years. Only 18.67% received between N1000 – N500, 000 as credit.  Majority 
(76.67%) of the respondents inherited their farm lands while 11.33% used 
community land. 
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TABLE 1 
Distribution of respondents according to their socioeconomic 

characteristics n = 150 

Variable Frequency Percentage   Mean 
Age   
Below 21 1 0.67 
21 – 30 5 3.33 
31 – 40 43 28.67               48 years 
41 – 50 55 36.67 
51 – 60 23 15.33 
Above 60 23 15.33 
Gender   
Male 134 89.33 
Female 16 10.67 
Years of farming experience   
1 – 10 years 12 8.00 
11 – 20 years 42 28.00 
21 – 30 years 51 34.00             27 years 
31 – 40 years 31 20.00 
Above 40 years 15 10.00 
Level of education   
None 57 38.00 
Primary 55 36.67 
Secondary 24 16.00 
Tertiary 14 9.33 
Farm size (ha)   
1 – 5ha 62 41.33 
6 – 10ha 50 33.33            3.5 ha. 
Above 10ha 38 25.33 
Household size   
1 – 10 81 54.00 
11 – 20 45 30.00 
21 – 30 19 12.67            14 persons 
31 – 40 5 3.34 
No of extension visits per year   
1 – 20 72 48.00 
21 – 40 51 34.00 
41 – 60 27 18.00            29visits/yr 
No of social organizations 
belonged 

  

None 52 34.67 
1 – 2 75 50.00         1 social org. 
3 – 4 22 14.67 
Above 4 1 0.67 
Annual income level (N)   
Below N500,000 103 68.67 
500,000 – N100,0000 45 30.00        N326,461.30 
Above 1000000 2 1.33 
Amount of credit received in the   
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past 5 years(N) 
None 110 73.33 
1,000 – 500,000 28 18.67 
501,000 – 1,000,000 11    7.33            N43, 473 
Above 1,000,000 1    0.67 
Land tenure system   
Inherited 115 76.67 
Purchased 6   4.00 
Leased 2   1.33 
Hired 10   6.67 
Family/community 17 11.33 
   

Source: Field survey data, (2011) 

Sources of information on climate change 

Table 2 shows that majority (68%) of the respondents relied on radio to get 
information on climate change, 38% used extension agents while 30% used 
television as source of information. It was observed that the use of other mass 
media sources like print media and the internet were poorly patronized with 0.67% 
and 2% respectively. This might be as a result of the low educational level of the 
respondents especially in the area of ICT. Nhemachen and Hassan (2007) noted 
that access to extension agents enhances adaptive capacity of farmers to climate 
change. 

TABLE2 
Distribution of respondents based on sources of information on climate 

change (N = 50) 

Sources Frequency Percentage 
Radio 102 68.00 
Television 45 30.00 
Extension agents 57 38.00 
Internet 3 2.00 
Meteorological station 9 6.00 
Fellow farmers 14 9.33 
Cooperative societies 9 6.33 
Religious bodies 1 0.67 
Print media 1 0.67 
Multiple responses 

Source: Field Survey data (2011) 
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Knowledge/perception of climate change by respondents  

Table 3 shows that the major indicators of climate change as perceived by the 
respondents include rising temperatures (62.67%) erratic rainfall (70%) and 
increased incidence of pests and diseases (32%). This implies that the 
respondents were aware of climate change events in the area. Some of the 
climate change indicators identified by the respondents such as erratic rainfall and 
increased incidence of pests and diseases are capable of reducing farm yields and 
adding to the production cost. Increased pest and disease infestation could be as 
a result of increased rainfall intensity, high humidity and warmer environment. 
Farmers’ knowledge of climate change indicators will help them adopt some 
adaptation measures.  

TABLE 3 
Distribution of respondents according to their knowledge and perception of 

climate change indicators (n = 150) 

Indicators of climate 
change 

Frequency Percentage 

High temperature 94 62.67 
Erratic Rainfall 105 70.00 
Rising level of floods 7 4.67 
Increase of pests and 
disease 

48 32.00 

Multiple responses 

Source: Field survey data (2011) 

 
Types of adaptation measures used by the respondents 

Table 4 shows the various adaptation measures practiced by the respondents. 
These include the practice of organic farming (65.33%), use of resistant varieties 
(53.33%), agroforestry practice (52.67%), crop diversification (48%) and early 
planting of crops (46.67%), among others. These measures are aimed at 
maximizing yields and ensure food security. Crop diversification which implies 
growing a number of different crops in the same plot or in different plots reduces 
the risk of complete crop failure as different crops are affected differently by 
climate events. Nhemachena and Hassan (2007) reported that farmers are using 
crop management practices that include use of irrigation, water and soil 
conservation techniques and varying planting and harvesting dates to ensure that 
critical, sensitive growth stages that do not coincide with very harsh climatic 
conditions in the season. 
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TABLE 4 
Distribution of respondents according to types of adaptation measures  

used (n=150) 

Types of adaptation measure Frequency Percentage 

Enterprise diversification 72 48.00 

Early planting of crops 70 46.67 

Minimum soil tillage 38 25.33 

Use of mulching 17 11.33 

Use of cover cropping 38 25.00 

Agroforestry practices 78 52.67 

Farm insurance 5 3.33 

Planting early maturing varieties 58 38.67 

Planting of resistant varieties 80 53.33 

Adoption of irrigation techniques 
Practice of organic farming 

33 
98 

22.00 
65.33 
 

Multiple responses   Source: Field survey data (2011) 

 
Factors militating against respondents’ adaptive capacity 

Table 5 shows the mean distribution of respondents according to factors militating 
against their adaptive capacity to climate change. The factors which were 
perceived as serious constraints by the respondents (having means cores >2) 
include low income level, poor technological status, low level of education, poor 
access to information on climate change, unfavourable land tenure system, lack of 
government support, harsh economic policies, poor physical and social 
infrastructures in rural areas. These factors constitute bottleneck to any effort to 
adopt sustainable adaptation measure to climate change. Since most small scale 
farmers in the study area were low income earners and having little or no formal 
education, they lack the finance and other inputs to acquire the necessary 
adaptation measures to cope with climate change, especially those requiring huge 
capital investment and high technical skills. 
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TABLE 5 
Distribution of respondents according to factors militating against their 

adaptive capacity (n=150) 

Factors    Total scores Means 
scores 

Low income level    388 2.59*   
Poor technology    346 2.31*   
Low level of 
education 

   335 2.23* 

Inadequate 
information  

   329 2.19* 

Poor extension 
services 

   290 1.93  

Unfavourable land 
tenure  

   331 2.21* 

No  government 
support  

   354 2.36*  

*= Serious constraint 
to adaptation 
 

     

Determinants of adaptation measures to climate change 

The result of the regression analysis in table 6 shows that several characteristics 
of the respondents influenced either positively or negatively their adaptive capacity 
to climate change. Factors that were highly significant at 1% level include farming 
experiences, number of extension contacts per year, income level and type of land 
tenure system used. Factors that were significant at 10 percent were age, 
educational level, and amount of farm credit received.  

The study revealed that age was negatively significant implying that older farmers 
had lower adaptive capacity than the younger once. Farming experience had 
positive significant implying that higher experience increases the probability of 
uptake of many adaptation measures. This implies that highly experienced farmers 
are likely to have more information and knowledge on changes in climatic 
conditions and crop and livestock management practices. Frequent contact with 
extension agents also increases the probability of taking up adaptation measures. 
This is because farmers who have significant extension contacts have better 
chances of to be aware of changing climatic conditions and management practices 
they can use to adapt to climate change. Similarly, income level showed significant 
effect implying that farmers with higher income levels were most likely to adopt 
adaptation measures than those with lower income level. The R square value of 
0.544 implies that about 54% of the adaptive capacity of the respondents was 
determined by their socio-economic characteristics 
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TABLE 6 
Results of regression analysis on the effects of selected socioeconomic 

characteristics of the respondents on their adaptive capacity 

Model Unstandardized 
Coefficients 

Standardized 
Coefficients 

T Sig. 

B Std. Error Beta 

Factor 42.165 10.862  3.882 .000 
Age in years -.503 .226 -.239 -

2.227 
.028* 

Sex of resp. 5.712 5.023 .070 1.137 .257 
Farm exp in years .905 .261 .399 3.465 .001*** 
Years of schooling -.580 .323 -.123 -

1.797 
.074* 

Farm size in hectares -.027 .273 -.007 -.099 .921 
No. of persons in 
household 

-.103 .222 -.036 -.463 .644 

No. of extension 
visit/year 

-.145 .028 -.326 -
5.142 

.000*** 

No. of social 
organizations  

1.333 1.489 .060 .895 .372 

Annual income in naira 2.99E-
005 

.000 .354 5.184 .000*** 

Amount of credit 
received in naira 

-2.66E-
005 

.000 -.145 -
2.297 

.023* 

Type of tenure system -4.009 1.112 -.228 -
3.605 

.000*** 

 R2 = 0.544,    *= significant at 10%,   ***= significant at 1% 

 
Conclusion and Recommendations 

The study sought to ascertain the perception/ knowledge of climate change and 
the agricultural adaptation strategies used by farmers in the southern agricultural 
zone of Nasarawa state. The results show that the mean age of the respondents 
was 48 years, majority (89.33%) were males while the mean years of farming 
experience was 27 years. There was high level of extension contact among the 
respondents with a mean of 49 visits per year. The mean income level was N326, 
461. 30 per annum and most (76.67%) of the respondents used inherited farm 
lands. The major sources of information on climate change by the respondents 
were radio, extension agents and television. The respondents attributed the 
occurrence of erratic rainfall, excessive high temperatures and high incidence of 
pests and diseases to climate change events. Various adaptation measures were 
evolved by the respondents such as organic farming, use of resistant varieties, 
agroforestry practice, enterprise diversification and early planting of crops. Years 
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of farming experience, number of extension visit per year, annual income level and 
type of land tenure system used were the major determinants of adaptive capacity 
to climate change. The factors considered as serious constraints to adaptation by 
respondents include inadequate finance, poor technology, low educational level, 
inadequate information, unfavourable land tenure as well as lack of government 
support. 

It was therefore recommended that extension should brace up to the new 
challenges posed by climate change by retraining its staff, mounting awareness 
programmes, and disseminating proven technologies to boost the adaptive/ 
resilience capacities of various rural farmers to climate change. The government 
should provide agricultural loans and subsidies to small scale farmers to cope with 
the effects/impacts of climate change. Also, there is need for increased research 
and innovation in agriculture to find out more sustainable ways of adaptation to 
climate change. 
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Abstract  

Food insecurity is a big challenge which Nigeria is currently battling with.  
This is compounded by the negative effects of climate change on 
agricultural production, and by extension, rural development. This work 
was therefore designed to ascertain crop farmers’ perception of, and 
adaptation to climate change in Orlu agricultural zone of Imo State. The 
objectives of the study were to: assess farmers’ level of awareness of 
elements of climate change, ascertain the extent farmers perceived 
climate change in the zone, find out the various effects of climate change 
in the area as perceived by the farmers, and ascertain the adjustment 
strategies adopted by the farmers. Data were collected from one hundred 
and twenty (120) crop farmers randomly selected from the zone, using 
interview schedule. Percentage, means, frequency distribution as well as 
multiple regression model were used to analyze the data. Most of the 
farmers (98.33%) experienced climate change in the area and that 
changes in rainfall pattern were most prominent. Farmers perceived 
reduced crop yield, drought and increased flooding, among others, as the 
greatest adverse effects of climate change. Some of the strategies 
adopted to combat the adverse effects included; adjustment in planting 
period, use of improved crop varieties, adoption of improved farming 
methods, among others. Age, farming experience, educational level and 
membership of social organizations were significant factors that 
influenced farmers’ perception of climate change in the area. Some of the 
recommendations include; extension agents should advice farmers to 
adopt early planting and harvesting before adverse climate conditions get 
to their peak, government and non-governmental organizations should 
assist farmers with irrigation facilities so that they will not be solely 
dependent on rain fed agriculture, among others. 
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Introduction 

Climate change refers to all changes in climate that has been persistent over time, 
be it as a result of human activities or natural variations. Ozor (2009) defines 
climate change as any significant 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. Such significant 
change, according to Wiggins and Wiggins (2006), may include any or all of the 
following, among others: unpredictable rainfall; rising temperatures and drought; 
increased likelihood of hazards such as floods, landslides and severe cycloids 
which may result in hurricanes and typhoons. 

Agricultural production depends on weather and climate.  Climate change can 
therefore, adversely affect agriculture in many ways. It brings about change in 
weather pattern that can cause serious repercussions by upsetting seasonal 
cycles, harming the ecosystem and water supply, causing food shortages, 
landslide, drought and incidence of pests and diseases.  Early estimates suggest 4 
– 24% losses in production in the developed countries, and 14 – 16% losses in 
developing countries (IPCC, 1996).  Climate change is a global challenge and 
issue of great concern in almost all continents of the world today.  It has been 
anticipated that climate change will affect agriculture in many ways, both direct 
and indirect. Part of the direct effect will induce low income to farmers, 
unemployment and lack of interest in agriculture by the youth (Battish, et al., 
2007). 

Eboh (2009) notes that countries in sub-Saharan Africa, including Nigeria, are 
likely to suffer the most because of their greater reliance on climate-sensitive 
renewable natural resources sectors like agriculture. Also other authors have 
equally noted that Nigeria, like all the countries of sub-Saharan Africa, is highly 
vulnerable to the impacts of climate change (NEST, 2004, IPCC, 2004 and Apata, 
et al, 2004). Incidentally, climate change may result in the loss of biodiversity, may 
increase extinction rates for vulnerable species and may cause a decline in the 
viability of important ecosystems (McCarthy, et al, 2001) 

Crop farmers need to and should respond to climate variabilities if food security 
will not be seriously threatened.  Over the years, farmers have been responding to 
climate change through adaptation, which is the process by which ecological, 
social or economic systems adjust in response to actual or expected climatic 
stimuli and their effects or impacts (Smith, et al., 2001). Therefore, adaptation to 
climate change refers to activities that reduce the negative impacts of climate 
change and/or takes advantage of new opportunities that may be presented. 
NEST (2004) suggested a number of adaptation measures to reduce the effects of 
climate change on crops. These include: 

 Diversification to new plant species and varieties that would have higher 
resistance to anticipated temperature increase and reduced rainfall; 
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 Improving local agricultural crop varieties that are well acclimatized and 
drought and pest resistant; 

 Introduction of new irrigation schemes to dry land management to improve 
water use, particularly in the Sudan-Sahel zone;  

 Encouraging farmers to use meteorological forecasts; etc. 

Increasing climate variability is having profound impact on agriculture and adapting 
to climate change is a priority for smallholder farmers (Hailu, 2011). The result of 
research carried out by Eheazu (2011) in south east Nigeria, shows that many of 
the respondents, especially those living in the rural areas of Igbo land, are yet to 
understand the phenomena and attendant implications of global warming and 
climate change. He noted that such people are therefore neither reasonably aware 
of their individual and collective contributions to the incidence of the phenomena 
nor are they equipped mentally, practically and psychologically to properly respond 
to observable changes and impending hazards and disasters. Hence, this 
research was designed to investigate crop farmers’ perception of and adaptation 
to climate change in Orlu Agricultural Zone of Imo State, Nigeria. 

The specific objectives of the study include to: 

1. assess the farmers’ level of awareness of elements of climate change; 

2. ascertain the extent farmers perceived climate change in the zone; 

3. find out the various effects of climate change in the area as perceived by 
the farmers; and 

4. ascertain the adjustment strategies adopted by the farmers. 

 

Hypothesis 

It was hypothesized that there is no significant relationship between the socio-
economic characteristics off the farmers and their perception of climate change in 
the area. 

Methodology 

The study was carried out in Orlu Agricultural zone of Imo State. The zone has 
twelve (12) Local Government Areas (LGAs) and crop production is common 
among farmers in the area. 

A multi-stage random sampling technique was used to select one hundred and 
twenty (120) crop farmers for the study. In the first stage, four (4) LGAs were 
randomly selected. In the second stage, three (3) communities were also randomly 
selected from each of the four LGAs.  In the final stage, ten (10) crop farmers were 
equally randomly selected from each of the communities, giving a total of 120 
farmers. The ADP extension staff in the zone helped in the selection process and 
also assisted in data collection. 
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Data were collected using structured and validated questionnaire and interview 
schedule. The literate crop farmers were given the questionnaire to fill while the 
interview schedule was used to collect information from the illiterate ones.  
Information was sought from the farmers on; their socio-economic characteristics, 
awareness of climate change, source(s) of information, extent of knowledge or 
awareness of climate change, perceived impacts of climate change and adaptation 
strategies. 

Data were analysed using frequency distribution, percentages and mean. The 
hypothesis was tested using Ordinary Least Square multiple regression model. 

 
Results and Discussion  

Socio-economic characteristics of the respondents 

Data in table 1 reveal that greater proportion (33.33%) of the respondents fall 
within the age range of 41 – 50 years while 31.67% are above 50 years of age.  
This is similar to the finding of Imbur, et al (2008) who reported that majority of the 
citrus farmers in Benue State fall within the age range of 40 – 49 years and 50 – 
59 years respectively. The mean age of the farmers is 44.2 years, implying that 
they are in their middle ages and therefore active enough to adopt measures or 
technologies geared towards combating the challenges of climate change.  
Majority (56.67%) of the respondents are females. This is not surprising since 
generally, women in the state engage in farming more than the men. Also, majority 
(66.67%) of the respondents are married. Results also show that greater 
proportion (35%) of the respondents had secondary school education while 
33.33% had primary school education. This implies that majority of the 
respondents are farley literate and therefore are likely to readily adopt climate 
change adaptation and mitigation measures. Imbur, et al (2008) noted that the 
literacy level of the farmers is a very important variable as it influences the ability 
to properly comprehend new techniques and methods required to bring positive 
changes in knowledge, attitudes, skills and aspirations of the farmers. 
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TABLE 1 
Distribution of respondents by personal characteristics 

Characteristics Frequency Percentage Mean 

Age (Years)    
21 – 30 12 10.00  
31 – 40 30 25.00  
41 – 50 40 33.33 44.2 years 
51 and above 38 31.67  
Sex    
Male 52 43.33  
Female 68 56.67  
Marital status    
Married 80 66.67  
Single 6 6.67  
Widow 32 26.67  
Educational status    
No formal education 38 31.67  
Primary school education 40 33.33  
Secondary school 
education 

42 35.00  

Tertiary education - -  
Farming experience    
1 – 5 years 16 13.33  
6 – 10 years 36 30.00  
11 – 15 years 26 21.67 12.76 years 
16 – 20 years 22 18.33  
Above 20 years 20 16.67  
Household size    
1 – 4 34 28.33  
5 – 8 72 60.00 5.8 
9 and above 14 11.67  
Organization 
membership 

   

Member 116 96.67  
Non-member 4 3.33  

 

The results further indicate that greater proportion (30%) of the farmers have 6 – 
10 years farming experience while 21.67% have farming experience of 11 – 15 
years. The mean farming experience is about 13 years, implying that many of the 
farmers have been into farming long enough to observe climate changes and their 
impact. Majority (60%) of the respondents have household size of 5 – 8 persons 
while the mean household size is about 6 persons. This implies a moderate 
household size. Also, majority (96.67%) of the farmers belong to one form of social 
organization or the other. The implication is that the farmers may obtain 
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information about climate change from these organizations.  Another implication is 
that it will be easy to reach these farmers in groups for purposes of information 
dissemination about climate change. 

Farmers’ awareness and perception of climate change 

Table 2 reveals that all (100%) of the farmers are aware of change in climate and 
that majority (98.33%) observed the change through personal experience. Also a 
large proportion (48.33%) of the farmers get information on climate change 
through their various social organizations. Only few of the farmers get information 
from mass media (31.67%) and Extension service (20.00%). The implication is 
that there is poor information dissemination on climate change through the mass 
media and Extension service to the farmers. This is buttressed by the fact that 
none of the farmers seems to be aware of what causes climate change.  
Unfortunately therefore, the farmers may be unconsciously contributing to global 
warming and climate change through indiscriminate burning of bushes and felling 
of trees without replacement. 

Results also show that majority (75%) of the farmers are aware of changes in 
rainfall pattern, while many are aware of changes in sunlight (71.67%), 
temperature (58.33%) and wind (40%).  Greater proportion (45%) of the farmers 
perceive climate change “to a large extent” and “to a little extent” respectively, 
while only very few perceived it “to a very large extent” (6.67%) and “to a very little 
extent” (3.33%). 
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TABLE 2 
Distribution of respondents according to awareness of climate change; 

sources of awareness, causes of change, elements that change, and level of 
perception of change 

Variables Frequency Percentage 

Awareness of climate change   
Yes 120 100.00 
No 0 0.00 
Sources of awareness/information*   
Mass media 38 31.67 
Social organization 58 48.33 
Personal observation 118 98.33 
Extension service 24 20.00 
Awareness of causes of climate change   
Yes 0 0.00 
No 120 100.00 
Awareness of elements that changed*   
Rainfall pattern 90 75.00 
Relative humidity 4 3.33 
Sunlight 86 71.67 
Temperature 70 58.33 
Wind 48 40.00 
Level of perception of change   
To a very large extent 8 6.67 
To a large extent 54 45.00 
To a little extent 54 45.00 
To a very little extent 4 3.33 

*Multiple responses  
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Adverse effects of climate change and adaptation measures 

Table 3 shows that majority (87.50%) of the respondents perceive increased 
rainfall intensity as one of the effects of climate change. Others include: increased 
flooding (85%), excessive heat (73.33%), poor crop performance (65.33%), 
increased soil erosion (66.67%), windstorm (64.17) and pest and disease attack 
(51.67%). The result is in line with the assertion of Wiggins and Wiggins (2006) 
that climate change may result in significant environmental threats like; rising 
temperature and drought, increased likelihoods of hazards such as floods, 
landslides and severe cycloids. Majority (66.67%) of the farmers adopt 
diversification of farming activities as an adaptive strategy. Other strategies 
include adjustment in planting date (60.83%), engagement in non-farm activities 
(53.3%), among others. 

TABLE 3 
Distribution of respondents by their perception of adverse effects of 

climate change and adaptation strategies 
 

Variables Frequency Percentage 

Perceived adverse effects*   
Increased rainfall intensity 105 87.50 
Increased flooding 102 85.00 
Excessive heat 88 73.33 
Increased soil erosion 80 66.67 
Increased wind storm 77 64.17 
Increased disease outbreak/pest attack 62 51.67 
Poor crop performance 82 68.33 
Adaptation strategies*   
Use of irrigation 20 16.67 
Adjustment in date of planting 73 60.83 
Use of improved crop varieties 44 36.67 
Reduced investment in the farm 32 26.66 
Diversification of farming activities 80 66.67 
Engagement in non-farm activities 64 53.33 
Increased use of farm input (e.g. fertilizer and 
organic manure) 

48 40.00 

*Multiple responses  

Hypothesis testing 

The hypothesis was that there is no significant relationship between the socio-
economic characteristics of the crop farmers and their perception of climate 
change. The regression result is as shown in table 4. Four functional forms of the 
model were tried in order to determine the most fit. The double-log functional form 
was chosen as the lead equation, based on the fact that it had the highest 
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coefficient of multiple determinations (R2), the highest F-value and the highest 
number of significant variables. 

TABLE 4 
Ordinary least square multiple regression result of crop farmers perception 

of climate change and their socio-economic characteristics 

Explanatory variables Linear 
function 

Semi-log 
function 

Double-log 
function 

Exponential 
function 

 

Constant 306.4291 237.1826 173.0927 105.2601 
R2 0.4613 0.3968 0.7817 0.5108 
No. of Observations 120 120 120 120 
Degree of freedom 52 52 52 52 
F – Value 6.5901 

 
4.7238 26.5884 7.7629 

X1 (Sex) -4.7815 
 (-1.3872) 

 

-1.5928 
(-1.2982) 

-0.0917 
(-1.0713) 

-0.0098 
(-1.1807) 

X2 (Age) 6.3999 
(1.1239) 

 

1.1169 
(2.7255)** 

0.0373 
(3.6559)** 

0.0055 
(1.1702) 

X3 (Marital status) 5.4718 
(1.1332) 

 

1.18213 
(1.0656) 

0.0453 
(4.2336)** 

0.0069 
(1.2545) 

X4 (Ed. Level) 8.6912 
(3.1224)** 

 

1.2281 
(2.9942)** 

0.0227 
(2.7349)** 

0.0076 
(2.7143)** 

X5 (Farming exp.) 11.2998 
(1.0752) 

 

0.9718 
(1.0896) 

0.0659 
(2.7119)** 

0.0083 
(3.1923)** 

X6 (H/H size)  8.2714 
(3.4682)** 

 

2.7414 
(1.09637) 

0.0782 
(3.6037)** 

0.0075 
(1.1719) 

X7 (Org. mem.) 7.4163 
(3.5925)** 

0.8413 
(1.0653) 

0.0836 
(2.6372)** 

0.0092 
(3.1724)** 

   Significant at 5% (0.05) 
** Significant at 1% (0.01) 
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Figures in parenthesis are T-ratios or values 

Results show that the ages of the farmers, their marital status, educational status, 
farming experience, household size and membership of social organizations are 
significant variables and have direct relationship with crop farmers perception of 
climate change. Age, educational level, farming experience and membership of 
social organization are positive and significant. This implies that as one advances 
in age, the more he becomes aware and appreciates climate change. Also, the 
more educated the farmer is, the more he becomes aware of climate change and 
identifies it.  Similarly, as one farms for a reasonable period of time, the more he 
gathers experience on climate change.  Marital status and household size being 
positive and significant may imply information sharing in the family between or 
among family members on climate change. Sex of the farmers has no significant 
impact on their appreciation of climate change. Generally, however, the results 
imply that the socio-economic characteristics of the farmers influence their 
perception of climate change. 

Conclusion and Recommendations 

Results of the research showed that the farmers are aware of climate change but 
however, do not seem to know the cause(s). Their knowledge of climate change is 
mainly based on personal experience over time and information from social 
organizations. Elements of climate which they perceived to have changed 
significantly include rainfall pattern, sunlight and temperature. They seem to have 
perceived climate change to a fairly large extent. Perceived adverse effects 
include increased rainfall intensity, flooding, erosion, excessive heat and poor crop 
performance. Major adaptation strategies include; change in planting date, 
diversification of farming activities and engagement in non-farmer activities. Age of 
the farmers, their educational level, farming experience and membership of social 
organizations are significant variables that influenced the farmers’ perception of 
climate change. 

Based on the major findings, the following recommendations were made: 

 Intensive capacity building workshops on climate change issues should be 
mounted by the Agricultural Development Programme (ADP) for Extension 
Agents so that they will be better equipped to enlighten the farmers. 

 Government and non – governmental organizations should mount 
aggressive campaign through the mass media to enlighten the citizens on 
climate change issues, especially the causes and consequences 

The above measures, and more, are necessary if we must ensure food security 
and meet the needed Millennium Development Goals (MDGs). 
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