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ABSTRACT 

Aims : It ascertained the knowledge and attitude of extension personnel to climate change, 
thedeterminant factors and strategies for improving knowledge and altitude to climate change.  

Study design : A survey design was used for the study. 

Place and duration : The study was undertaken in Anambra State using all the extension personnel 
(93)in Anambra State Agricultural Development Programme. The study was conducted between 2013 
and2015 

Methodology :  Data were collected using questionnaire and analysed by use of descriptive statistics 
and logistic regression. 

Results :  Results show that majority (63.4%) of extension professionals had high knowledge of climate 
change and 93.5% expressed favourable attitude to climate change. The multinomial logistic analysis 
shows that position and year of experience in extension organization were significantly (p= 0.05) related 
to knowledge of climate change. Similarly, the binomial regression shows that year of experience and 
years spent in school had significant relationship with attitude of extension professionals to climate 
change. The respondents perceived that knowledge and attitude could be improved and sustained 
through adequate funding (M=3.85), short courses (M=3.82), orientation programmes (M=3.76) and 
workshop/seminars (M=3.77) and others.  

Conclusion : The study concludes that extension organizations should provide training opportunities for 
extension personnel to sustain positive attitude and improve knowledge on emerging issues in climate 
change. Institutions of higher learning should increase climate change content of curriculum for training 
prospective extension personnel to encourage early exposure and commitment to climate change 
issues. Favourable policy and institutional environments should be promoted by the government to 
increase responsiveness of extension organizations to climate change. 
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1. INTRODUCTION 10 

 11 

Africa remains one of the most vulnerable continents to climate change because of multiple 12 

stresses resulting from political and economic conditions; and the continent’s dependence on natural 13 

resources and weak adaptive capacity [1 ]. African economy is predominantly agrarian, rain-fed and 14 

fundamentally dependent on the vagaries of weather; and due to inability to cope given the level of 15 

poverty and low technological development, cropping capabilities by farmers are low [2, 3, 4]. The 16 
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area suitable for agriculture, the length of growing season and yield potentials are expected to 17 

decrease due to climate change [1 ]. Many parts of Africa are suffering severe drought and floods 18 

which destroy roads and buildings and wipe out millions of hectares of farmlands [5]. These 19 

environmental problems result to low and unpredictable crop yields, which invariably make farmers 20 

more vulnerable [2,6]. It is projected that crop yield in Africa may fall by 10-20% by 2050 or even up to 21 

50% due to climate change [7]. It is considered one of the serious threats to sustainable development, 22 

with the adverse impacts expected on the human health, food security, environment, and physical 23 

infrastructure [8]. Above all,  between 75 and 250 million people may be exposed to increased water 24 

stress due to climate change by 2020 in Africa and this will adversely affect livelihoods in the region 25 

[9].  26 

 Available evidences show that Nigeria is already experiencing diverse ecological problems 27 

which have been directly linked to the on-going climate change. The southern ecological zone of 28 

Nigeria largely known for high rainfall is currently faced with irregularity in rainfall pattern, while guinea 29 

savannah is gradually experiencing increasing temperature [10]. The Northern zone faces threat of 30 

desert encroachment at a very fast rate per year occasioned by fast reduction in the amount of 31 

surface water, flora and fauna resources on land [11].  Kalejaite-Matti, et al. [12] observe that signs of 32 

desertification and savanalization are now becoming evident in Oyo, Osun, Ondo and some other 33 

parts of the south-western states of Nigeria which hitherto fell within rainforest. In the Sahel zone of 34 

northern Nigeria, the most pronounced climate change-related forms of land degradation are wind 35 

erosion and related sand dune formation, drought and desertification [13]. Furthermore, the southeast 36 

of Nigeria has experienced  increased flooding and numerous gully erosion sites which have resulted 37 

to loss of arable farmlands, farmstead, economic tree, biodiversity and others [14]. Also cases of 38 

flooding which destroyed people’s properties, building and lives were reported in Anambra, Bayelsa, 39 

Delta and Kogi States of Nigeria. 40 

Adaptation to climate change is therefore an imperative for addressing vulnerability and 41 

building resilience for sustainable livelihoods and food security across the globe and Nigeria in 42 

particular. Thus, promoting the development and diffusion of technical know-how, sustainable and 43 

environmentally sound practices are important for improving and enabling adaptation to climate 44 

change [6].  Farmers need access to relevant information ranging from climatic information, weather 45 

forecasts, adaptive technology, innovations, or markets—through extension and information systems. 46 
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Adaptation to climate change requires that farmers should be equipped with sufficient knowledge, 47 

skills and information on climate change, causes, effects and impacts; and ecological sound 48 

measures and strategies practically feasible in their locality for enhanced resilience. This calls for 49 

multi-stakeholder approach to measures, policies, strategies and responses aimed at addressing 50 

climate change phenomenon. Agricultural extension has a key role to play in changing the knowledge, 51 

attitude, resilience capacity and skills of the people (farmers) for efficient adaptation to climate change 52 

[15]. As information brokers, educators and service provider to rural farmers, they occupy critical 53 

position in the forefront for agricultural adaptation to climate change. Above all, extension 54 

professionals need to mobilize and assist farmers and communities in implementing such policies and 55 

programs and managing disaster challenges. In essence they need to build farmers’ abilities for 56 

planning, problem solving, critical thinking, prioritizing, negotiating, building consensus and leadership 57 

skills, working with multiple stakeholders, and, finally, being proactive  [16]. Largely, performance of 58 

such pivot role is a function of their knowledge and attitude to climate change issues. The study 59 

assessed knowledge and attitude of extension professionals to climate change. The specific 60 

objectives were to; 61 

1. ascertain the level of knowledge and attitude of  extension professionals to climate change; 62 

2. determine factors that influence level of knowledge of climate change among extension 63 

professionals; 64 

3. determine factors that influence attitude of  extension professionals to climate change and  65 

4. identify strategies for enhancing knowledge and attitude of extension workers to climate 66 

change. 67 

2. MATERIAL AND METHODS 68 

 The study was carried out in Anambra State. The state is located at the south-east region of 69 

Nigeria, between longitude 60 35’E and 70 21’E and latitude 50 38’N and 6047’N.  Anambra State has 70 

an estimated population of 4.18 million and land area of approximately 4,416sq.km [17]. The climate 71 

can be generally described as tropical with two  identifiable seasons, the wet and dry season. The 72 

average highest annual rainfall is about 1952 mm. The temperature pattern has mean daily and 73 

annual temperatures as 28o C and 27o C, respectively [18]. The vegetation consists of rainforest. The 74 

state is highly vulnerable to climate change. It is affected by gully erosion and flooding mainly in 75 

Onitsha and Anambra zones. The primary occupation of the people in the state is farming, though 76 
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there is diversification into non-farm occupations such as petty trading, handicraft among others. The 77 

state has 21 local government areas (LGAs) and is divided into four agricultural zones namely; 78 

Aguata, Anambra, Awka and Onitsha zones. 79 

The population of the study comprised extension personnel in Anambra State Agricultural 80 

Development Programme (ADP) which is the main public agency with government mandate for 81 

extension services. All extension personnel in Anambra State ADP were used for the study due to 82 

low population of the extension workers in the State.This gave a total of eleven extension personnel 83 

at the headquarters level, four  Zonal managers, four  zonal extension officers, 20 semester master 84 

specialists, 16 block extension supervisors, nine block extension agents and 35 extension agents at 85 

the zonal level. Thus, a total of 99 respondents was used. Data were collected by use of 86 

questionnaire. Information on the knowledge of climate change among extension professionals was 87 

deduced using 45 knowledge statements. The respondents responded to the questions by 88 

answering ‘yes’ or ‘no’. One mark was assigned to each correct question,  making a total of 45. Later 89 

the respondents were categorized based on their scores into: 90 

High knowledge: 31-45. 91 

Moderate knowledge: 16-30 92 

Low knowledge: 1-15. 93 

The attitude of respondents to climate change was ascertained using attitudinal statements. 94 

The respondents indicated their agreement to the altitudinal statement on a five point Likert-type scale 95 

of strongly agree (5), agree (4), undecided (3) disagree (2) and strongly disagree (1). These values 96 

were later summed up to 15 and divided by 5 to give a mean score of 3.0 which was used for decision 97 

rule. Altitudinal statement with mean score of ≥ 3.0 was considered a favourable attitude and ˂ 3.0 98 

regarded as unfavourable altitude. The weighted values were reversed for every negative statement. 99 

Respondent’s agreement with the favourable statement indicated positive attitude towards climate 100 

change, while agreement with unfavourable statements indicated negative attitude towards climate 101 

change.  102 

Also, the altitudinal index of respondents was obtained based on the scale and the weighted 103 

values. The 20 altitudinal statements have a maximum score of 100 and a minimum score of 20  on 104 

five point Likert type scale . This gave a mid-point score of 60. Thus, respondents with scores mid-105 

point and below (20-60) were tagged as the percentage of personnel with unfavourable attitude ( less 106 
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supportive) to climate change; while  above  mid-point (61-100) were tagged as the percentage of 107 

farmers with favourable attitude (more supportive) to climate change.  108 

Logit model was used to ascertain factors that influence knowledge and attitude of extension 109 

professionals to climate change.  Logit model is a qualitative choice model used to model relationship 110 

between dependent variable (Y) and one or more independent variable (X) where the dependent 111 

variable (Y) is a discrete variable that represents a choice or category from a set of mutually exclusive 112 

choices or category. Categorical variables such as sex, marital status, secondary occupation, area of 113 

academic specialization will be coded in order to transform them into dichotomous variable. While the 114 

other variables such as age, number of years spent in school, years of experience, number of training 115 

received will be entered directly into the equation. 116 

Specifically, multinomial logit model was used to determine factors that influence knowledge 117 

of climate change. Since the categorical responses are more than two; high knowledge, moderate 118 

knowledge and low knowledge having n (12) independent variable and k(3) categories of response 119 

variables. Assuming K as the base level, and πj = the multinomial probability of an observation falling 120 

in the jth category. To find the relationship between this probability and the m explanatory variables 121 

(X1, X2…..Xm) the equation is as follows; 122 
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Source : [19] 127 

Where; 128 

βo = constant term,  129 

nβ = coefficient effect of each variable 130 

Xij = independent variables 131 

β0 +β1 = input 132 

π(x) = output 133 

g(x) = the logit function of some predictor X 134 
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Iog = natural logarithm 135 

π (x) = probability of being a case 136 

e= exponential function 137 

Y = dependent variable i.e the level of knowledge of climate change issues which is categorized into 138 

3;  139 

High knowledge = 3 140 

            moderate knowledge = 2 141 

 Low knowledge = 1 142 

X1 = Sex (male = 1, female = 0) 143 

X2 = age (years) 144 

X3 = marital status (married =1, not married = 0) 145 

X4 = household size (actual no of household) 146 

X5 = secondary occupation (farming =1, non-farming =0) 147 

X6 = years spent in school (actual number of years in school) 148 

X7 = area of academic specialization (agricultural extension =1, others =0) 149 

X8 = position in extension organization (field agent = 1, None field staff =0) 150 

X9 = years of experience in extension work (actual number of years spent in work) 151 

X10 = participation in climate change activities (outreach, fieldtrip, workshop,) (yes =1, no =0) 152 

X11 = no of training received on climate change (actual no of training received) 153 

X12 = no of contact with the agency on climate change (actual no of agencies) 154 

 Binomial or binary logistic regression was used to determine factors that influence attitude of 155 

extension professionals to climate change. The response variable has only two possible values; 156 

favourable and unfavourable attitude,  that is the dependent variable has only two categories or cases 157 

(binomial). The outcome is coded as “0” and “1” where the target group (referred as a case) is coded 158 

“1” and the reference group (referred as a non- case) is coded “0” In this case the dependent variable 159 

(Y) is dichotomized into two (favourable attitude with value of 1 and unfavourable attitude = 0). A 160 

binary logistic model will be employed as follows: 161 

The probability of favourable altitude = Pi = zi

zi

exp1
exp
+

 162 
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Where z = a random variable that predicts the probability of the ith personnel having a favourable 163 

attitude towards climate change. 164 

Therefore the model is expressed for individual personnel as 165 

 = Zi = In
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thus summarized as  167 

Zi = Y = εββββ +++++ nno xxx .........2211                             168 

Y= Attitude of extension agents to climate change 169 

βo = constant term, nβ = coefficients 170 

The explanatory variables are XIi……..Xni= 171 

X1 = Sex (male = 1, female = 0) 172 

X2 = age (years) 173 

X3 = marital status (married =1, not married = 0) 174 

X4 = household size (actual no of household) 175 

X5 = secondary occupation (farming =1, non-farming =0) 176 

X6 = years spent in school (actual number of years in school) 177 

X7 = area of academic specialization (agricultural extension =1, others =0) 178 

X8 = position in extension organization (field agent = 1, none field staff =0) 179 

X9 = years of experience in extension work (actual number of years spent in work) 180 

X10 = participation in climate change activities (outreach, fieldtrip, workshop) (yes =1, no =0) 181 

X11 = no of training received on climate change (actual no of training received 182 

X12 = no of contact with the agency on climate change (actual no of agencies) 183 

Furthermore, the respondents were asked  to indicate from the list provided, the possible 184 

strategies and the extent they think the strategies will help to achieve improve knowledge and attitude 185 

of extension agents for agricultural adaptation to climate change. A four point Likert-type scale of  186 

great extent (4), an extent (3), little extent (2) and very little extent (1) were used. The values were 187 

added up to get 10 which was later divided by 4 to get 2.5 (mean). Variables with mean values of 2.5 188 

and above (≥2.5) were regarded as major strategies , while variables with mean score below (<2.5) 189 

were regarded as  minor strategies improving knowledge and attitude of extension professionals. 190 

191 
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3. RESULTS AND DISCUSSION 192 

3.1 Knowledge of  climate change among extension professionals 193 

Majority (63.4%) of the respondents had high knowledge of climate change, while a lesser 194 

proportion (22.6% and 14.0%) had moderate and low knowledge, respectively.  (figure 1). Specifically, 195 

the extension agents (70%), technical  (66.7%) and  administrative staff (53.3%) had high knowledge 196 

of climate change. A significant proportion (20.0%, 23.7% and 2.5%) of technical, administrative and 197 

field staff had low knowledge of climate change, respectively. Responses to knowledge statement 198 

shows that majority of the extension professionals knew that climate change is caused by emission of 199 

greenhouse gases (86.0%), increased industrialization (83.9%), bush burning (79.6%), human 200 

activities (77.4%) and deforestation (71.0%) (Appendix 1). Surprisingly, a significant proportion 201 

(34.4% and 33.3%) perceived use of fertilizer and  pesticides as the causes of climate change. Others 202 

(30.1%, 29.0%, 10.8% and 9.7%) perceived climate change as a punishment from God due to 203 

disobedient, sins of the world, animal manure and digestion process of ruminant animal, respectively. 204 

The low perception of fertilizer and animal manure as causes of climate change suggests gap in 205 

knowledge of the fact that application of fertilizer to vegetation leads to N2O emission [6] 206 

Similarly, the respondents perceived fourteen (14) out of the fifteen (15) items as effects of 207 

climate change. They were abrupt changes in weather condition (92.5%), rising sea level (84.9%), 208 

increased temperature (83.9%), change in season pattern (82.8%), increase flooding, erosion and 209 

change in availability of water/rainfall (81.7%), frequent heat waves and drought (78.5%), drying of 210 

rivers and lakes (73.1%) and others (appendix 1). In another hand, the respondents perceived all (13) 211 

the knowledge statement on adaptation as climate change adaptation measures. These measures 212 

included dissemination of useful information and practice by extension to farmers (88.2%), change in 213 

the timing of farm operation (84.9%), afforestation and disaster management (82.8%), generating 214 

technologies  and  building capacity for mitigation and adaptation to climate change (80.6%), use of 215 

improved/resistant crop and animal varieties (77.4%), altering cropping pattern and management 216 

practices (75.3%) and others 217 

Overall, the respondents have knowledge of climate change causes, effects and adaptation 218 

measures. However, the low proportion that expressed poor knowledge of some anthropogenic 219 

activities like use of fertilizer, herbicides, poor handling of animal dung and ruminant digestion as 220 
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causes of climate change suggest critical gap in knowledge. Of greater concern is the significant 221 

number that holds to the idea that climate change is as a result of God’s wrath and sin. Responses 222 

within groups show divergent views on climate change phenomenon and consequently, the need for 223 

increase knowledge through training and orientation of professionals particularly extension agents. 224 

The verse knowledge of climate change could be attributed to the fact that the evidence of  225 

unpleasant impact of climate change abound in the southeast, Nigeria [14]. Anambra State is one of 226 

the states seriously affected by erosion and flooding due to climate change in the agro-ecological 227 

zone. The findings further confirm statement that climate change is one of the serious threats to 228 

sustainable development with the adverse impacts on the human health, food security,  and physical 229 

environment [8]. The respondents may have been directly or indirectly affected by the negative 230 

impact/effect of climate change. Adequate knowledge of climate change issues is fundamental for the 231 

performance of extension roles for agricultural adaptation to climate change. According to Kahlor and 232 

Rosenthal [20] knowledge about climate change may lead to a more engaged citizenry and 233 

subsequently adaptation potential and resilience of farmers to climate change effects. Low  234 

knowledge among stakeholders could retard the adaptation potential, thereby increasing vulnerable  235 

to climate change effects.  236 

 237 

Figure 1: Knowledge level of  respondents on climate change 238 
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3.2 Attitude of  extension professionals to climate change 239 

The respondents expressed favourable attitude towards all the attitudinal statements. These 240 

statements include: there is an evidence of climate change in Nigeria (M=4.41), adaptation to climate 241 

change is of vital importance and needs urgent attention (M=4.38), adaptation to climate change has 242 

potential for improved production, food security and poverty alleviation (M=4.30), climate change 243 

affect crop production very badly (M=4.30), building the capability of extension agents on climate 244 

change adaptation is importance (M=4.27), extension has vital role to play in climate change 245 

adaptation and mitigation (M=4.23) and others.(Appendix 2). However, the high standard deviation 246 

shows dispersed views on climate change issues among the respondents. 247 

 On the other hand, the technical (M=2.87) and field (2.92) staff expressed unfavourable 248 

attitude towards land use as cause of climate change. This suggests either lack of knowledge or  249 

disagreement with the fact that global increases in CO2 concentration are primarily due to fossil fuel  250 

and land use change, while that of CH4 and N2O are primarily due to  other anthropogenic activities in 251 

agriculture [9]. Generally, majority (93.5%) of the respondents had favourable attitude towards climate 252 

change, while 6.5% expressed unfavourable attitude. Specifically, all (100%) technical staff,  92.5% of 253 

the field staff and 92.1% of administrative staff showed positive attitude towards climate change. A 254 

lesser percentage (7.9%, 7.5%) of administrative and field staff showed negative attitude to climate 255 

change, respectively. This could be attributed to adequate knowledge of climate change phenomenon 256 

shown by the respondents. It suggests that extension workers are very much aware of climate change 257 

phenomenon and the challenge of adaptation. This is crucial given the critical roles of extension in 258 

building capacity of farm communities. According to Ozor and Nnaji [15], the primary role of extension 259 

is in the dissemination of innovations to targeted clientele ranging from farmers, pastoralists, fisher-260 

folks, hunters, foresters, wine-tappers and other rural residents who depend on agriculture in one way 261 

or the other. Sustained positive attitude is fundamental to national and local actions to adapt and 262 

mitigate climate change in the country.  263 
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 264 

Figure 2: Percentage distribution of respondents based on attitude to climate change 265 

3.3 Determinants of  Knowledge of Climate Change Among Extension Professionals 266 

 The results of multinomial logistic regression showed that among the personal and 267 

institutional characteristics, the position of extension personnel in extension organization was 268 

significant and negatively (B= -5.844, P= 0.01) related to knowledge level of climate change (Table 1). 269 

This means that the probability that extension personnel will have low or high knowledge of climate 270 

change is a function of his position in the organization. This could be true because the position 271 

occupied determines the job description and the people served and possibly the degree of 272 

participation and commitment to climate change activities particularly at the grassroots. The frontline 273 

extension workers are closer and have more regular contact with farmers and ecological system of 274 

rural communities than the administrators and sometimes the technical workers. They receive and 275 

process feedback from farmers and could be more informed about challenges experienced by rural 276 

communities. Consequently, may be more responsive to climate change information and training 277 

opportunities. Also the technical staff are continuously exposed to environmental and climate –related 278 

challenges due to their involvement in on-farm technology testing, field trips and diagnostic survey. 279 

Thus, knowledge of climate change is a function of familiarity of extension workers with the farming 280 

environment and related ecological problems which is dependent on the position occupied and the 281 

people served.  282 
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Similarly, year spent in extension organization was significant  (B = 487, P= 0.02) and 283 

positively related to knowledge level of extension workers. The probability that extension personnel 284 

will have low or high knowledge of climate change is positively related to years of experience in 285 

extension work. In other words knowledge of climate change increases with the number of years in 286 

extension organization. Climate change  is an aged- long phenomenon and its impacts in terms  of 287 

decreasing crop yield, loss of marginal lands, increase pest and diseases, displacement, poverty etc 288 

on communities  are evident and a global concern. The experienced extension workers may likely 289 

have higher knowledge of climate change because of their commitment and involvement in delivering 290 

emerging technologies, information, farmers’ experimentation and practices for adaptation and 291 

sustainability of ecosystem. Besides, greater number of years could affords extension workers 292 

opportunity for training, attendance to workshops, conference, interaction and access to information 293 

on climate change.  294 

The number of trainings and involvement in climate change activities had no significant 295 

relationship with the probability of having low or high knowledge by extension workers. This is 296 

possible because most extension organizations especially the public extension systems are yet to 297 

evolve climate- related activities and trainings or integrate climate information/role in the portfolio of 298 

extension services. The perception and responsiveness to the expected role for agricultural 299 

adaptation to climate change is still at a very low ebb, perhaps due to multi-dimensional problems 300 

confronting the system. Moreover there are less chances of exposure to climate change issues at pre-301 

service training of extension professionals because of poor incorporation of climate science in 302 

universities curriculum. Besides, access to such training could be hampered by poor funding and 303 

institutional supports to extension system in Nigeria. 304 

 Age, sex and marital status were not significantly related to the knowledge level of the 305 

extension workers, though younger extension workers are expected to be more proactive and 306 

responsive to change, particularly change in climate change. Also sex and marital characteristics 307 

could explain the probability of low or high knowledge of climate change by extension workers 308 

because male extension workers are often believe to have greater access to information through print 309 

media, television and radio because of less tight personal schedule, unlike the female counterpart 310 

who traditionally operate very busy and extra curriculum- packed schedules. Also the married 311 
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extension workers have lower rate of job mobility, more experience on the job and possibly greater 312 

exposure to climate change challenges than younger ones who most often display high mobility in 313 

search of greener pasture. 314 

Furthermore, the year spent in school and area of specialization of extension professionals 315 

were not significantly associated with knowledge level of climate change. The finding is not surprising 316 

because most institutions of higher learning and disciplines have not adequately reflected climate 317 

change issues in the curriculum; though there has been much emphasis and promotion of curricula 318 

review to increase climate change content of courses offered in universities. This is in accordance 319 

with general recommendation that climate change issues should be infused into curricula of 320 

universities as a matter of urgency [25]. 321 

Table 1: Multinomial logistic regression of influence of personal and institutional factors on 322 

knowledge of climate change 323 

Knowledge scores groupeda 

Logistic 

coefficient 

(B) S. E Wald P-value 

Odd ratio 

[Exp(B)] 

Low 

Knowledge 

Intercept -21.561 4.668 21.335 .000  

Participation in Climate 

change activities 
.412 2.445 .028NS .866 1.509 

Number of trainings on 

Climate change 
-.185 1.254 .022NS .883 .831 

Number of contact -19.353 4514.841 .000NS .997 3.935E-9 

Age .006 .039 .020NS .887 1.006 

Household size .488 .312 2.441NS .118 1.628 

Years spent in extension .487 .208 5.482*** .019 1.628 

Marital status 14.230 .000 . . 1.514E6 

Secondary occupation 2.454 1.687 2.117NS .146 11.635 

Area of specialization -.757 1.672 .205NS .651 .469 

Position in extension 

organization 
-5.844 2.086 7.852*** .005 .003 

Sex -3.036 1.822 2.776NS .096 .048 

Years spent in school -.280 .164 2.893NS .089 .756 

*** indicates significant at 5% level of probability. NS shows non-significant 324 

 325 

 326 
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3.4 Determinants of attitude of extension professionals to climate change. 327 

 Results of the binomial regression analysis showed that year spent in school was significant  328 

(B = 0.398, P = 0.04) and positively related to the attitude of extension workers to climate change.  In 329 

other words, the probability that extension professionals will have positive altitude to climate change 330 

adaptation challenges is a function of the number of years spent in school. Ideally, the number of 331 

years in school explains the level of education, exposure, knowledge and information about emerging 332 

issues like climate change and probably attitude and commitment to change. The more educated the 333 

extension professionals, the more they may be positively disposed and committed to climate change 334 

issues and challenges. 335 

 Also year spent in extension work is an important explanatory variable for attitude of 336 

extension workers. The results show that it was significant but negatively (B = -0.503, P= 0.03) 337 

associated with attitude of extension workers. This means that the probability of displaying  favourable 338 

attitude for  agricultural adaptation to climate change decreases with increase in number of years in 339 

extension work. This is surprising because it is expected that as the year of experience increases, the 340 

more informed, abreast and committed the extension worker to issues that mares or enhance 341 

livelihood of the clients within the context of emerging challenges. However, where there is low 342 

morale, motivation and poor career advancement opportunities as is common in most public 343 

extension systems, the reverse may be the case and hence unfavourable altitude to climate change 344 

and related issues irrespective of years of experience in extension work.  In another hand, year spent 345 

in extension could also translate to higher administrative position, where the personnel though 346 

knowledgeable about issues of climate change but may have little or no direct involvement and 347 

subsequently could display low perception and unfavourable attitude. 348 

 Other explanatory variables namely sex, marital status, participation in climate change 349 

activities, training, and others have no significant relationship with probability of positive attitude 350 

towards climate change. This is probably true because  extension worker whether male or female, 351 

married or unmarried, administrative or field workers may not have been adequately exposed or 352 

participated in any climate change training or activities given the general low capacity and  353 

involvement of extension system in climate issues. 354 
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Table 2. Binomial regression of personal and institutional factors associated with attitude of extension 355 

workers 356 

  Logistic 

coefficient 

(B) S.E. Wald P-value 

Odd ratio 

[Exp(B)] 

Step 1 Sex .916 1.618 .321NS .571 2.499 

Age .027 .047 .333NS .564 1.028 

Marital status 5.820 3.372 2.978NS .084 337.094 

Household size -.636 .437 2.119NS .145 .529 

Secondary occupation 1.841 1.742 1.117NS .290 6.303 

Years spent in school .398 .198 4.044*** .044 1.488 

Number of contact .077 .676 .013NS .910 1.080 

area of specialization 2.693 2.241 1.444NS .229 14.777 

Number of training on 

Climate Change 
.331 .569 .339NS .560 1.393 

Position in extension 

organization 
-2.323 1.677 1.919NS .166 .098 

Participation in Climate 

.Change activities 
-7.249 3.983 3.312NS .069 .001 

Years spent in extension 

organisation 
-.503 .231 4.729*** .030 .605 

Constant 9.885 4.888 4.089 .043 1.964E4 

 *** indicates significant at 5% level of probability. NS shows non-significant 357 

 358 

3.5 Strategies for Enhancing Knowledge and Attitude of Extension Agents to Climate Change 359 

  Table 3 indicates that all (100%) the variables listed were considered as effective strategies 360 

required to enhance knowledge and attitude of extension professionals to climate change. These  361 

strategies  were adequate funding of extension services (public system) (M=3.85), provision of short-362 

courses  (M=3.82), employment of trained/qualified extension workers (M=3.77), 363 

organizing/attendance to workshops conferences, seminars etc (M=3.77), orientation courses for 364 

extension workers for attitude change (M=3.76), in-services/in house training of extension staff 365 

(M=3.66), availability of functional and reliable weather forecasts/climate information stations 366 

(M=3.65), institutional and policy support for researches on climate change (M=3.62), and others. 367 

Both categories of extension professionals shared similar views on the effective strategies for 368 

enhancing knowledge and attitude. The low standard deviation further indicates homogeneity of 369 

perception within categories. Climate science education is fundamental in building competence of 370 
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stakeholders for adaptation, particularly among extension professionals as educators and broker of 371 

information/technologies to the most vulnerable group in the population.  Ernst, et.al. [22] opine that 372 

increase in general education could help develop technological capability in the workforce especially 373 

for climate change. This could be achieved through certificate short course, conferences/seminars, in-374 

house training of extension agents.  National Research Council [23] recommends  that the federal 375 

government should establish a national task force that includes formal and informal educators, 376 

government agencies, policymakers, business leaders, and scientists, among others, to set national 377 

goals and objectives, and to develop a coordinated strategy to improve climate change education and 378 

communication. In service training, workshops, conferences etc makes for gap in knowledge and 379 

keep workers abreast of emerging issues in related subject areas. It may also require that curricular 380 

content, teaching materials, methods and delivery approaches  be designed in such a way as to equip 381 

students who are the future extension workforce with necessary skills and knowledge to tackle climate 382 

change global challenges and their interpretation in specific local situations [24]  383 

Favourable policy and adequate funding of extension and research organisations are 384 

indispensable for provision of essential infrastructure, working environment and fostering linkages 385 

required for acquisition of relevant knowledge. Strong linkages with stakeholders like research, 386 

education and private/NGOs are apt to  develop contextualized information; enhanced access to 387 

appropriate adaptation technologies as well as information flow, learning and cooperation necessary 388 

for the required competence. According to Collins and Ison as cited by Bartels, Furman, Diehi, Royce, 389 

& Doure et al. [3] stakeholders network and  participatory processes have been proposed as venues 390 

and mechanisms for repeated knowledge sharing, dialogue and learning about climate change and 391 

adaptation.  Furthermore, policy and funding should be such that promote adequate logistic supports, 392 

encourage positive attitude, interest and commitment of extension. Presence of functional climate 393 

change policy with provisions for capacity building and training of stakeholders at all levels is required. 394 

 395 

Table 3: Mean scores based on strategies for enhancing extension professionals knowledge and 396 

attitude to climate change. 397 

 Admin staff Technical staff Field staff All respondents 

Strategies Mean S.D Mean S.D Mean S.D Mean S.D 

Adequate funding of extension services 
(public system)  3.84* .37 3.93* .26 3.83* .64 3.85* .49 

orientation courses for extension agent for 
attitude change 3.76* .49 3.80* .41 3.75* .49 3.76* .48 

Provision of short-course for extension agent 
on climate change 3.84* .37 3.80* .56 3.80* .61 3.82* .51 
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Employment trained/qualified extension 
agents 3.71* .52 3.80* .56 3.82* .45 3.77* .49 

Availability of functional and reliable weather 
forecasts/climate information stations 3.63* .63 3.87* .35 3.58* .71 3.65* .64 

Provision of needed input and infrastructures 3.34* .85 3.80* .56 3.56* .60 3.51* .72 

Institutional and policy support for researches 
on climate change 3.55* .65 3.87* .35 3.60* .74 3.62* .66 

Collaboration with other agencies 3.58* .64 3.60* .51 3.10* .90 3.38* .78 

Provision of logistic supports for field staff 3.65* .63 3.60* .63 3.58* .71 3.61* .66 

Availability of functional policy instrument on 
climate change mitigation and adaptation 3.47* .76 3.73* .46 3.30* .76 3.44* .73 

Inclusion of climate change issues into school 
curriculum (secondary, high institutions) 3.50* .73 3.60* .63 3.55* .71 3.54* .70 

Organizing/attendance to workshops 
conferences, seminars etc. 3.76* .54 3.93* .27 3.73* .64 3.77* .55 

Presences of climate change related policies 
in rural development. 3.39* .76 3.40* .51 3.25* .78 3.33* .73 

Promoting indigenous knowledge in research-
extension system 3.50* .73 3.47* .64 3.30* .72 3.41* .71 

In-services training of extension agents 3.62* .68 4.00* .00 3.56* .88 3.66* .73 
 398 

4.Conclusion  399 

Climate change stands a formidable challenge to food security, sustainable livelihood and poverty 400 

reduction in the country. Building adaptive capacity and resilience of farmers and their communities is 401 

a priority for all stakeholders, particularly extension workers. Generally, extension workers showed 402 

high knowledge and favourable attitude to climate change issues. However, low knowledge of some 403 

critical causes of climate change such as use of fertilizer and pesticides suggests gap in knowledge. 404 

Years of experience, years spent in school and position in extension organization are critical 405 

determinants of extension professionals’ knowledge and disposition to climate change issues and 406 

should be considered in targeting extension workers for training. Extension professionals opined that 407 

knowledge and attitude to climate change could be improved and sustained through in service 408 

training, workshops, attendance to conferences, seminars, policy, and institutional supports to 409 

extension organizations. The study recommends that extension organizations should provide training 410 

opportunities for extension personnel to sustain positive attitude and improve knowledge on emerging 411 

issues in climate change. Institutions of higher learning should increase climate change content of 412 

curriculum for training prospective extension personnel to encourage early exposure and commitment 413 

to climate change issues. Favourable policy and institutional environments should be promoted by the 414 

government to increase responsiveness of extension organizations to climate change. 415 

 416 
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Disclamier: The instrument for data collection was validated and approved by team of researchers 417 

and experts before administering to respondents. They represent the research ethics committee of 418 

the department. 419 

 420 

5. Reference . 421 

1  Agwu, A. E., Egbule, C. L., Amadu, F. O., Morlai, T. L., Wollor, E. T., Cegbe, L. W. Linkages among 422 

actors in climate change and food security innovation system in Nigeria, Sierra Leone and 423 

Liberia, J. Agric. Ext,  2012; 16(2) :34-51 424 

2. Ziervogel G,  Nyong A,  Osman B,  Conde C,  Cortes S and Dowing T. Climate variability and 425 

change: implica-tions for household food security. Assessments of impacts and adaptations to 426 

climate change (AIACC) Working Paper No. 20, The AIACC Project Office, Interna-tional 427 

START Secretariat, Washington DC, USA, January 2006:  678-691.   428 

3.Jagtap S. Managing vulnerability to extreme weather and climate events: Implications for agriculture 429 

and food security in Africa. Proceedings of the International Conference on climate change. 430 

2007 :216-223. 431 

4. Nwafor JC. Global climate change: The driver of multiple causes of flood intensity in Sub-Saharan 432 

Africa. Paper presented at the International Conference on Climate Change and Economic 433 

Sustainability held at Nnamdi Azikiwe Uni-versity, Enugu, Nigeria. 2007: 67-72.  434 

 435 

5. Spore. Climate Change. A bi-monthly magazine of the Technical Centre for Agricultural and Rural 436 

Cooperation (CTA).Wageningen: 2008.. 437 

 438 

. United Nation Framework Convention on Climate Change (UNFCCC). Background paper on 439 

impact, vulnerability and adaptation in Developing Countries for Decision 1cp.10 of the 440 

UNFCCC convention. 21-23 September, 2007, Accra, Ghana. 441 

 442 

6. Jones PG. and Thornton PK.  Croppers to livestock keepers: Livelihood transition to 2010 in Africa 443 

due to climate change. Global Environmental Change, World Health Organization, 2002, 444 

Geneva, Switzerland. 445 

 446 

7. Africa-Wide Civil Society Climate Change Initiative for Policy Dialogues.  (2010). Farmers need to 447 

adapt to climate change. Accessed December 20th 2011 Available at 448 

http://www.namibian.com.na/news/environment/full-story/achive/2010/march/article/farmers-449 

need-to-adapt-to-climate-change/.. 450 

 451 

8. Intergovernmental Panel on Climate Change. Climate change impact adaptation and vulnerability 452 

summary for policy-makers.UK. Cambridge University Press. Assessment Report of IPCC.: 453 

2007 454 

.  455 

9. Bello OB, Ganiyu OT,  Wahab MKA,  Afolabi MS,  Oluleye F,  Ig SA, Mahmud, J, Azeez, MA and 456 

Abdulmaliq SY. Evidence of climate change impact on agriculture and food security in 457 

Nigeria. Internal. J. Agric. and Forestry. 2012;  2(2): 49-55. 458 

10. Obioha E. Climate change, population drift and violent conflict over land resources in North 459 

eastern Nigeria. J.  Hum. Eco. 2008; 23(4): 311-324. 460 

 461 

11. Kalejaiye-Matti RB,  Nassar SA. and Audu HO. Climate change: Causes, implications and 462 

Corrective Strategies. Proceedings of the 44th Annual Conference of Agricultural  Society of 463 

Nigeria;  “LAUTCH 2010” : 1452-1460. 464 



19 

 

12. Farauta BK, Egbule  CL, Agwu AE, Idrisa  YL. and  Onyekuru NA. Farmers adaptation initiatives 465 

to the impact of climate change on agriculture in Northern Nigeria. J. Agric. Ext. 2012; 16(1) 466 

:132-144. 467 

13. Agwu J. and Okhimamhe A. Gender and climate change in Nigeria: A study of four communities in 468 

North central and Southeastern Nigeria. Lagos, Nigeria, Heinrich Boll Stiftung Publisher: 469 

Lagos. Nigeria. 2009 :1-71. 470 

14. Ozor N. and Nnaji C. The Role of Extension in Agricultural Adaptation to Climate Change in 471 

Enugu state, Nigeria J. Agric Ext. and Rural Dev.. 2011; 3(3) : 42-50. 472 

 473 

15. Davis KE. Agriculture and Climate Change: An Agenda for Negotiation on Copenhagen. The 474 

Important Role of Extension Systems, International Food Policy Research Institute., 475 

Washington, D C.USA, Focus 16, Brief 11. 2009. 476 

 477 

16. National Population Commission (NPC). Official Census Report. Abuja, Nigeria. 2006. 478 

 479 

17. Igbokwe  JI,  Akinyede JO, Dang B, Alaga T,  Ono MN,  Nnodu VC and  Anike LO  Mapping and 480 

monitoring of the impact of gully erosion in South-eastern Nigeria with satellite remote 481 

sensing and geographic information system. The International Archives of the 482 

Photogrammetry, Remote Sensing and Spatial Information Science. Vol.XXXVII.  Beijing, 483 

2008. 484 

18. Chatterjee S and Hadi AS. Regression Analysis by Example. (Fourth edition), Canada, John Wiley 485 

and Sons Inc. Publication, 2006 : 375. 486 

 487 

19. Kahlor, L. A. and S. Rosenthal. If we seek, do we learn? Predicting knowledge of global 488 

warming. Sc. Communication. 2009, (30) 3: 299-304. 489 

 490 

20. Chakeredza S, Temu AB, Yaye  A,  Mukingwa  S,  Saka JDK. Mainstreaming Climate Change into 491 

Agricultural Education: Challenges and Perspectives. ICRAF Working Paper No. 82. World 492 

Agroforestry Centre, Nairobi, Kenya, 2009 493 

 494 

21. Ernst D, Mytelka L and Ganiatsos T. (1994). Technological capabilities in the context of export-led 495 

growth: a conceptual framework. In Ernst  D, T. Ganiatsos and L. Mytelka (eds.) 496 

Technological Capabilities and Export Success in Asia. Routlegde, 1994: 5-35. 497 

 498 

22. National Research Council. Informing an Effective Response to Climate Change. Washington, 499 

DC: The National Academies Press: 2010. 500 

 501 

23. Chakaredza S, TEMU AB, Saka JDK,  Muntali DC, Muir- Leresche  K, Akimifesi, F. K, Ajayi O. C, 502 

Sileshi, G. Tailoring Tertiary Agricultural Education for Sustainable Development in Sub-503 

Sahara African: Opportunities and Challenges. Sc. Res. Essay 2008;  3(8):326. 504 

 505 

24. Bartel Wendy-Lin, Furman CA, Diehi DC, Royce  FS,  Doure  DR, Ortiz BV, Zierden  DF, Irani TA, 506 

Fraisse CW, Jones JW. Warming up to climate:Aparticipatory approach to engage with 507 

stakeholders in South East, US. Reg. Envtal.  Change. 2012, 13 (1): 545-555. 508 

  509 

 510 

Appendix 511 

 512 

Appendix 1: Percentage distribution of respondents according  to  knowledge on causes of climate change 

Knowledge questions on causes of climate change Administrative 

staff 

Technical 

staff Field staff 

All 

respondents  
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Percentage 

(%)(n=38) 

Percentage 

(%)(n=15) 

Percentage 

(%)(n=40) 

Percentage 

(%)(n=93) 

Signs of end of the world causes climate change 21.7 33.3 45.0 33.3 
Deforestation causes climate change 63.2 73.3 77.5 71.0 
Sins of the world causes climate change 15.8 46.7 35.0 29.0 

Bush burning causes climate change 71.1 73.3 90.0 79.6 
Use of fertilizer causes climate change 18.4 53.3 42.5 34.4 

Use of pesticides causes climate change 21.1 46.7 40.0 33.3 

Punishment from God due to disobedient is the cause of 
climate change 13.2 46.7 40.0 30.1 

Human activities like burning of fossil fuel causes climate 
change 65.8 80.0 87.5 77.4 

Agriculture/Land use causes climate change 50.0 60.0 60.0 55.9 
Increased industrialization causes climate change 76.3 80.0 92.5 83.9 
Emission of greenhouse gases like CO2 causes climate 
change 76.3 93.3 92.5 86.0 

Natural decay of waste water, crop and animal causes 
climate change 36.8 60.0 65.0 52.7 

Digestion process of ruminant animals causes climate 
change 5.3 6.7 15.0 9.7 

Storage and spreading of animal manure causes climate 
change 5.3 33.3 7.5 10.8 

Respiration and volcanic eruptions causes climate 
change 57.9 46.7 62.5 58.1 

Multiple response     

 

 

 

 

 

 

 

 

 

 

 

 

Appendix 2: Percentage distribution of respondents according to  knowledge of effects of climate change 

Knowledge questions on effects of climate change 

Admin staff 

Technical 

staff Field staff 

All 

respondents 

(%)(n=38)  (%)(n=15)  (%)(n=40) (%)(n=93) 

Abrupt changes in weather condition are caused by 

climate change 
89.5 93.3 95.0 92.5 

Increase flooding and erosion  68.4 100 87.5 81.7 

Increase in pest, insect, disease and weed infestation  28.9 40.0 37.5 34.4 
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Drying of rivers and lakes  65.8 73.3 80.0 73.1 

Reduction in soil nutrient and poor yield of crops i 52.6 66.7 72.5 63.4 

Increased temperature 76.3 100 85.0 83.9 

Frequent heat waves and drought  68.4 80.0 87.5 78.5 

Change in availability of water/rainfall 71.1 73.3 95.0 81.7 

Rising sea level 73.7 100.0 90.0 84.9 

Change in season pattern  73.7 80.0 92.5 82.8 

Soil drainage (leaching) 44.7 53.3 67.5 55.9 

Shrinking of ice sheet 55.3 60.0 52.5 54.8 

Ocean acidification 55.3 80.0 70.0 65.6 

Change in wild life behavior 39.5 60.0 62.5 57.3 

Increase in food insecurity and malnutrition 50.0 60.0 62.5 57.0 

Multiple response 

 
 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix 3 :Percentage distribution of respondents according to  knowledge of adaptation  to climate change 

 
Knowledge questions on adaptation measures 

Admin staff 

Technical 

staff  Field staff  

All 

respondent

s  

 (%)(n=38) (%)(n=15) (%)(n=40) (%)(n=93) 

Change in the timing of farm operation  89.5 73.3 85.0 84.9 

Use of improved/resistant crop and animal varieties  68.4 73.3 87.5 77.4 

Afforestation is an adaptation measure 76.3 80.0 90.0 82.8 

Prompt and intensive weeding  26.3 86.7 62.5 51.6 
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Irrigation  63.2 66.7 72.5 67.7 

Alteration in the location of cropping activities 60.5 66.7 75.5 67.7 

Building competence of extension workers on climate 

change 
68.4 66.7 82.5 74.2 

Generating technologies for adaptation  71.1 80.0 90.0 80.6 

Dissemination of useful information and practices   81.6 100.0 90.0 88.2 

Investment on stakeholder’s forum  76.3 80.0 85.0 80.6 

Improving soil organic content 60.5 66.7 77.5 68.8 

Community awareness and disaster management 81.6 100.0 77.5 82.8 

Altering cropping pattern and management practice  73.7 66.7 80.0 75.3 

Safeguarding water resources 71.1 73.3 70.0 71.0 

       Diversifying economic activities 68.4 80.0 75.0 73.1 

Multiple response     

 513 

Appendix 4:  Mean scores based on attitude of extension professionals  to climate change 514 

Attitudinal statement 
Admin staff Technical staff  Field staff  

All 
respondents  

Mean S.D Mean S.D Mean S.D Mean S.D 

Climate change is not scientific jargon 4.13* 1.02 3.87* 1.36 3.61* 1.26 3.87* 1.20 

Climate change is not a punishment from God 4.18* .87 3.87* .99 3.55* 1.29 3.87* 1.11 

 Agricultural production is affected by climate     
change 4.39* 1.03 4.27* 1.10 3.95* 1.32 4.18* 1.18 

Human activities cause climate change 3.65* 1.44 4.43* .85 3.84* 1.00 3.85* 1.20 

Agricultural practice causes climate change 3.14* 1.48 3.53* 1.41 3.30* 1.24 3.27* 1.36 

Building the capability of extension agents on climate 
change adaptation is of importance 4.32* 1.30 4.20* 1.08 4.26* .95 4.27* 1.11 

Climate change affect crop production very badly 4.47* .86 4.27* .70 4.15* .71 4.30* .78 

Adaptation to climate change is of vital importance 
and needs urgent attention 4.29* 1.09 4.47* .52 4.44* .64 4.38* .84 

Increase in pest disease and weed infestation is 
caused by climate change and  should be addressed 3.25* 1.32 3.40* 1.06 3.59* 1.12 3.42* 1.19 

Extension has vital role to play on climate change 
adaptation and mitigation 4.11* 1.11 4.27* 1.03 4.35* .75 4.23* .96 

Land use has an effect on climate  3.61* 1.15 2.87 1.12 2.92 1.04 3.19* 1.14 

Climate change can be mitigated or adapted to 3.92* 1.26 3.20* 1.01 3.69* 1.00 3.71* 1.13 

Awareness of climate change effect, causes, 
adaptation and mitigation among farmers is very 
relevant. 

4.13* 1.04 4.13* .52 4.21* 1.13 4.16* 1.01 

Generating technologies for climate change 
adaptation should be research/extension priority 4.03* 1.28 4.13* .99 4.23* .74 4.13* 1.03 

There is an evidence of climate change in Nigeria 4.43* .96 4.36* .50 4.41* .75 4.41* .81 

Extension system should not concentrate on 
transferring knowledge/technologies for increase 
production and income of farmers rather than 
educating farmers on climate change phenomenon  

3.82* 1.43 3.93* .88 4.10* 1.05 3.96* 1.19 
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Farmers need technologies for climate change 
adaptation rather than credit for increased 
production. 

3.54* 1.24 3.33* 1.23 3.67* .96 3.56* 1.12 

Concern on formulating climate change policy should 
be evidence based or society oriented rather than 
political motivated 

3.97* 1.24 3.13* 1.36 3.77* 1.06 3.75* 1.21 

Irregularities in rainfall, increased temperature and 
cases of flooding are associated with change in 
climate 

4.03* 1.40 4.00* .93 4.05* 1.03 4.03* 1.17 

Adaptation to climate change has potential for 
improved production, food security and poverty 
alleviation 

4.34* .78 4.80* .41 4.08* .87 4.30* .89 

            *Favourable attitude 
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