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Abstract:  
For more than a decade climate change has caused a lot of havoc on our environment 

leading to several changes that make life unbearable, threaten the human existence. 

Women worldwide are involved in natural resources like forest conservation which 

serve as a means to mitigate climate change especially in the sub-Saharan Africa 

where more than 50 percent of women are peasant farmers, however they are faced 

with many challenges which affects the activities they performed to mitigate climate 

change. The study examined the role of women in mitigation of climate change in 

Makurdi Local Government Area of Benue State, Nigeria. The results of the findings 

revealed that majority 92.0% of the respondents were of the opinion that high 

temperature was one of the effects of climate change, 59.8% climate change has 

resulted to delayed in onset of annual rainfall, 96.6% mulching was carried out on the 

farm to reduce the effects of climate change on crops and 71.1% lack of mulching 

materials. It is recommended that planting of trees to provide mulching materials, zero 

tillage using organic fertilizers and zero grazing should be practiced simultaneously 

by families where conducive, dams should be created where appropriate especially 

along River Benue to store the excessive waters generated from the short-lived high 

rainfall, non-governmental organizations on climate change should be created to 

enlighten the public on the effects of climate on environment and ways of reducing it 

and shelter belts should also be provided. 
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1. Introduction 

Climate is considered to be the average of the observed pattern of weather in an 

area over a relatively long period of time [1]. Climate change is a change that is 

attributed directly or indirectly to human activity that alters the composition of the 
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global atmosphere and that is in addition to natural climate variability observed over 

comparable time periods [2]. Climate change is one of the life-threatening 

environmental problems to economic development and sustainability of man-kind 

world-wide. The United Nations Frame Work Convention on Climate Change 

(UNFCCC), climate change is attributed directly or indirectly to human activity that 

alters the composition of the global atmosphere and which in addition to natural 

climate variability observed over comparable period of time. The warming of climate 

is now unequivocal to none; the last decade was ranked among the warmest year in 

the instrumental record of global surface temperature since 1980 [1,2].  Natural 

climate cycle and human activities have contributed to an increase in the 

accumulation of heat-trapping “greenhouse” gases in the atmosphere thereby 

contributing to increase in temperature in the global climate - global warming [3]. 

The issues of climate change have become very threatening, not only to the 

sustainable development of socio-economic and agricultural activities, but also to the 

totality of human existence [3,4]. Many countries in tropical and sub-tropical regions 

including Nigeria are expected to be more vulnerable to global warming because of 

additional temperature increase that would result to marginal water balance which 

would harm agricultural sector [1].  

The problem is expected to be more severe in Africa, where current information is 

poor, technological change has been slow and domestic economy depends heavily on 

agriculture [1]. The instrumental temperature record showed the average global 

surface temperature increase during the 20th century to have been 0.74°C or 1.33°F [1, 

5]. Although there is a dearth of information regarding the role of women in 

mitigation of climate change in Nigeria, a review of some literature pertaining to 

effects of climate change could serve as a benchmark to researchers, it may also serve 

as a guide to policy makers to whom it may serve as a tool for planning. The impact 

of climate change on the poorest nation on earth will make them still poorer, while at 

the same time widening the societal divides between men and women [1]. 

Due to restricted access to information and resources as well as their limited 

involvement in decision making procedure, women are most vulnerable to the impact 

of climate change (6). In particular, this applies to work that is already been 

undertaken by women or activities in which women could assume a leading role. In 

developing countries, for instance, women frequently play a major role in the 

reforestation and afforestation of cleared land and in forest conservation. Yet they 

have hardly ever benefited from these environment services, in the form of payments 

for environmental services (PES) [7]. Since women form a disproportionate share of 

the poor in developing countries and communities that are highly developing 

depending on local natural resources, women are likely to be disproportionately 

vulnerable to the effect of the climate change. Because of gender differences in 

property rights, access to information and cultural, social and economic roles, the 

effects of climate are likely to affect men and women differently. The role of women 

in mitigation measures should not be underestimated. Given their significant role in 

mitigation efforts, it is imperative that women be involved in the relevant measures. 

The differential impact of climate change on women and men is due to social norms, 

traditional roles and different power structure [8].  

Women are not only victims of climate change, but also effective agents of change 

in relation to mitigation and adaptation. Women have a strong body of knowledge and 

expertise that can be used in climatic change mitigation, disaster reduction and 
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adaptation strategies. Women responsibility in households and communities as 

stewards of natural resources has positioned them well for livelihood strategies. 

Women are active participants in preserving or restoring forests and other natural 

ecosystems which absorb massive amounts of carbon from the atmosphere; 

consequently, by protecting these ecosystems, there is enormous potential for global 

mitigation efforts. These nature-based initiatives aid in global mitigation efforts by 

preserving or restoring forests which absorb massive amounts of carbon from the 

atmosphere [5]. Reducing emission from deforestation and forest degradation plus 

conservation is the sustainable management of forest carbon stock. Mitigation and 

adaptation are combined set of actions in an overall strategy to reduce greenhouse gas 

emissions. 

The changes that our planet has undergone throughout its history are as a result of 

natural factors like tiny changes in the earth’s path around the sun, volcanic activity 

and fluctuations within the climate system. However, humans are having an 

increasing influence on our climate by burning fossil fuels, cutting down rainforests, 

farming and rearing livestock. As the sun energy warms up the earth, our planet 

radiates some of this heat back out towards space [9].  

In Nigeria, during the 2012 rainy season, flooding killed about 400 people displaced 

an estimated 3.8 million, damaged oil production facilities and destroyed homes and 

businesses [10]. Today, the government along with its international partners is taking 

steps to rebuild, and making climate resiliency and low-carbon growth part of its 

development plans. Reports from the World Bank, towards climate-Resilient 

Development in Nigeria and low-carbon development opportunities for Nigeria, 

examine the many challenges Nigeria faces from potential climate change effects in 

several sectors, such as agriculture, energy and water management [11]. Since women 

are active participants in preserving or restoring forests, many countries particularly in 

areas where women are active have the potential to reduce or store greenhouse gases. 

Thus, providing energy for the household is usually a woman’s job and she often 

resorts to the energy-inefficient open burning of biomass, firewood. The use of 

efficient energy systems at the household level like special cooking stoves and ovens 

could reduce emissions and harness the potential of women as actors for mitigation 

measures [12].  

Women worldwide are involved in natural resources and forest conservation. The 

forests supply women with vital products and are used not only as firewood, but also 

to obtain other raw materials, food or medicinal plants to provide for their families 

and to boost their income. The conservation and care of forests coupled with 

reforestation and afforestation for which women are responsible helps to avoid the 

emissions caused by deforestation and leads to greater sequestration of green-house 

gases from the atmosphere. Women therefore, contribute directly to climate 

mitigation [13]. Women play significant role in ensuring a family’s food security. 

They shoulder the responsibility for this activity, have extensive knowledge about 

their natural surroundings and are at the fore front in the conservation and selection of 

seeds of different crops [14]. 

Climate change is one of the life-threatening environmental problems to economic 

development and sustainability of man-kind world-wide. It has created major 

problems on the planet earth resulting to either high or very low temperature, erratic 

rainfall, delayed rainfall, flooding, either very short or long duration of Harmattan, 

drought among others. Women are generally the primary caretakers of the family and 
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are often first to become aware of environmental changes, as resources become scarce, 

increasing their workload and leading to problems with sustaining their families [15]. 

This is relevant when it comes to shortage of water, firewood, reduction in farm 

produce just to mention but a few. As a result of the traditional gender roles in many 

developing countries, women tend to labour in preserving or restoring forests and 

other natural ecosystems which absorb massive amounts of carbon from the 

atmosphere but are faced with several challenges in tackling the menace of climate 

change [16; 5]. Regardless of the level of development achieved by different 

economies, women play a pivotal role in food production and rural development in 

most countries. Evidently, there are serious constraints which militate against the 

promotion of effective role of women in those societies which are bound by age-old 

traditions and beliefs [17]. The general objective of the study was to examine the 

constraints faced by women in mitigation of climate change, while the specific 

objectives are to identify how women perceived climate change, analyzed variables to 

identify climate change, specify major sources of information on climate change, 

ascertain activities performed to mitigate climate change and examine challenges 

faced by the women in mitigating climate change. 

2. Materials and Methods 

Makurdi Local Government Area (LGA) is one of the 23 Local Government Areas 

in Benue State; it is bounded by Guma LGA to the north, Gwer LGA to the south, 

Gboko LGA to the east and blessed with a river called River Benue. The local 

Government Area is made up of ten council wards with a total population of 478, 

0389 and occupies a land mass of 32,518 square kilometres according to the result of 

2006 population census of the federal republic of Nigeria. Makurdi LGA is located 

between longitude 8° and 9° east, and latitude 7° and 8° north. It is within the 

southern guinea savannah belt of Nigeria with an annual rainfall of 1000-1500mm, 

and an average humidity of 50-70% [18]. 

Agriculture is the main stay of the economy. The predominant occupation of the 

people is farming. The Local Government Area and the entire state are endowed with 

fertile land that encourages the production of arable crops. Data for the study were 

obtained from both primary and secondary sources. The primary data were obtained 

by administering structured questionnaire. Secondary data were gathered from related 

publications, unpublished materials, journals, magazines, textbooks among others. 

Purposive sampling was used to choose four out of 10 council wards from the Local 

Government Area based on women involvement in climate mitigation activities, the 

council wards were Fiidi, North-bank II, Modern market and Bar. Simple random 

sampling was used in selection of 20 women farmers (respondents) from North-bank 

and Modern market council wards, 23 respondents were selected from Bar council 

ward and 24 respondents were selected from Fiidi council ward which amounted to a 

total of 87 respondents, more respondents were selected from Modern market and 

Fiidi council wards based on women involvement in climate change mitigation 

activities. Objectives of the research were to identify ways of climate change, 

ascertain intensity of climate change, and examine major sources of information on 

climate change, to find out activities performed by women to mitigate climate change 

and to identify challenges face by women in mitigating climate change. Data collected 

were analyzed through descriptive statistics. 

3. Results and Discussion 
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Results in Table 1 reveal that high temperature 92.0%, high rainfall 88.5%, high 

intensity of Harmattan 70.1%, few months of annual rainfall 36.8%, low intensity of 

Harmattan 31.4%, flooding 23.3, scanty rainfall 23.0%, delayed rainfall 21.8%, and 

drought 14.0%. Majority (92.0%) of the respondents perceived high temperature as 

one of the ways of identifying climate change. The heat experience particularly in 

Makurdi town and its environment has made many of the respondents to be aware of 

climate change due to high temperature which leads to increase in heat during both 

dry and rainy seasons. High temperature which usually results to heat is a common 

sign to many people who may ask several questions without answers about the heat. 

The heat is mostly observed during the months of February to April.  

Table 1. Distribution of respondents by their perception on climate change (n = 87). 

Effects of climate Frequency Percentage 
High temperature 80 92.0 

High rainfall 77 88.5 

High intensity of Harmattan 61 70.1 

Few months of annual rainfall 36 36.8 

Low intensity of Harmattan 32 31.4 

Flooding 20 23.3 

Scanty rainfall 20 23.0 

Delayed rainfall 19 21.8 

Drought 12 14.0 

* Multiple responses 

Table 2. Distribution of respondents by variables to identify intensity of climate change (n = 87). 

Variable (in a year) Mean Std. Dev. 
Delayed rainfall 6.78 2.47 

Scanty rainfall 6.12 2.01 

High intensity of Harmattan 5.78 2.34 

Flooding 5.78 2.34 

Few months of annual rainfall 5.32 1.88 

Drought 4.67 2.39 

Low intensity of Harmattan 4.52 2.00 

High rainfall 3.33 2.34 

High temperature 2.63 2.26 

* Multiple responses 

Results in Table 2 show that delayed rainfall 6.78%, scanty rainfall 6.12%, high 

intensity of Harmattan 5.78%, flooding 5.78%, few months of annual  rainfall 5.32%, 

drought 4.67%, low intensity of Harmattan4.52%, high rainfall 3.33%, and high 

temperature 2.63%. Most (6.78%) of the respondents were of the opinion that delayed 

annual rainfall was noticed. This is because majority of the respondents were farmers 

who usually expect rainfall within a particular month in the year for planting of crops. 

However, the delayed in rainfall has made them to plant crops late in the year. This is 

an indication that most of the people in the study area were rain fed farmers who 

depends mainly on rain to plant crops and at a certain time in the year they expected 

rainfall to plant crops. The delayed of the onset of rainfall over the years have made 

people to be aware of the effects of climate change with particular reference to rainfall 

not coming at the time they usually received it.  This finding confirms [19] who 

reported that rainfall regime is the most important climatic factor influencing crop 

cultivation activities particularly in tropical regions of Nigeria. Also [20] observed 

that since the peak monthly rainfall is declining there is probability that lower amount 
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of rainfall may occur in near future because of climate change which may have 

negative effect on crop production. 

Results in Table 3 reveal that friends/relatives 59.8%, electronic media 27.6%, 

neighbours 8.0% and phone 4.6%. Majority (59.8%) of the respondents got 

information on climate change from friends and relatives. This is because information 

obtained from friends and relatives have proved to be very reliable over the years. 

Apart from not paying for information gathered from this source. There are times such 

important information could be shared among friends and relatives during their leisure 

time. Also the level of education of people plays a significant role in gathering 

information; where the level of education of people is low majority of such people 

relay on sources of information that are very simple and are obtained within their 

vicinity. However, where the level of education of the people is high, information is 

obtained from different sources like internet among others. This contradicts the 

findings of [21] who stated that agricultural information from Benue State was 

obtained from agricultural extension agents.  Most of the respondents did not access 

other sources of information, therefore relayed on informal source of friends and 

relatives. Information on climate change should be packaged and conveyed to the 

respondents through informal sources for easy accessibility. 

Table 3. Distribution of respondents according to major sources of information on climate change 

(n = 87). 

Source of information Frequency Percentage 

Friends/relatives 52 59.8 

Electronic media 24 27.6 

Neighbours 7 8.0 

Phone (GSM) 4 4.6 

Total 87 100 

Results in Table 4 show that mulching 96.6%, tree planting 95.4%, zero tillage 

94.3%, crop rotation 93.1%, inter-cropping 90.8%, planting of improved crop 

varieties 90.8%, reduced animal grazing 89.7%, cover cropping 74.7%, irrigation of 

farmland 74.7%, multiple planting dates 69.0%, and use of organic fertilizers 63.2%. 

Majority (96.6%) of the respondents stated that mulching was used to mitigate climate 

change. Mulching materials serve as a cover for retaining soil moisture where crops 

are planted; this practice keeps the soil moist and cool. Mulching materials also 

provide nutrients to the soil when decomposed if they are not plastic materials. The 

practice of mulching does not require the application of much energy to do the work 

as compare to other farming activities like tillage, harvesting of yam tubers among 

others. Mulch provides a better soil environment; moderates soil temperature, 

increases soil porosity and water infiltration rate during intensive rain and controls 

runoff and erosion as well as suppress weed growth [22,23,24]. Organic mulches 

perform additional functions of increasing soil organic matter content, and cation 

exchange capacity (CEC), enhance biological activity, improve soil structure and 

increase plant nutrients after decomposition [25,26]. Mulching does not require many 

resources like is required for planting of trees, therefore the practice of mulching is a 

cheap, simple and a good farm practice that would also add more nutrients to the soil 

upon decomposition of the materials. Different types of farm practices including 

planting of tress to provide mulching materials, zero tillage using organic fertilizers 

and zero grazing but just to mention a few should be practice simultaneously by 

families where conducive. 

Table 4. Distribution of respondents by activities performed to mitigate climate change (n = 87). 
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Activity performed Frequency Percentage 

Mulching 84 96.6 

Tree planting 83 95.4 

Zero tillage 82 94.3 

Crop rotation 81 93.1 

Inter-cropping 79 90.8 

Planting of improved varieties 79 90.8 

Reduced animal grazing 78 89.7 

Cover cropping 65 74.7 

Irrigation of farmland 65 74.7 

Multiple planting dates 60 69.0 

Use of organic fertilizers 55 63.2 

* Multiple responses 

Results in Table 5 reveal that lack of mulching materials 71.1% absence of non- 

governmental organizations (NGOs) on climate change 66.7%, inadequate improved 

crop varieties 63.2%, inadequate water for irrigation 62.1%, inadequate tree seedlings 

52.5%, inadequate extension services 48.3%, overgrazing 42.5%, inadequate female 

agricultural extension agents 46.0%, inadequate access to climate change information 

42.5%, gender barriers 20.7% and inadequate empowerment of women farmers 20.7%. 

Majority (71.1%) of the respondents were of the opinion that one of the major 

problems was lack of mulching materials. This is an indication that the respondents 

were peasant farmers. Due to high intensity of heat as a result of climate change 

especially in the tropics, mulching materials are very important items for planting of 

certain crops. In absence of mulching materials the germination, emergence and yield 

of such crops that require mulching would be reduce significantly. Mulching also 

serves for dual purpose; for retention of moisture in the soil to encourage germination 

and emergence of crops and as a means of mitigating heat. In most places in the 

tropics burning of the biomass during the dry season is a common practice. The 

burning of biomass creates scarcity of mulching materials. Because of non-availability 

of mulching materials within the farm vicinity, some farmers have to wait until the 

onset of rainfall to plant crops that essentially required to be mulched. Furthermore, 

climate change resulting to late rainfall makes planting of those crops that require the 

application of mulching materials very late in the planting season. 

Table 5. Distribution of respondents based on challnges faced in mitigation of climate change (n 

= 87). 

Constraint faced Frequency Percentage 

Lack of mulching materials 61 71.1 

Absence of NGOs on climate change 58 66.7 

Inadequate improved crop varieties 55 63.2 

Inadequate water for irrigation 54 62.1 

Inadequate tree seedlings 63 52.5 

Inadequate extension service 58 48.3 

Inadequate female agricultural extension agents 40 46.0 

Overgrazing 37 46.0 

Inadequate access to information on climate change 20 42.5 

Gender barriers 18 20.7 

Inadequate empowerment of women farmers 18 20.7 

* Multiple responses 

Inadequate water for irrigation 62.1%, water is very important in all aspects of life, 

it is also essential for irrigation during the dry season. Water for irrigation is a pre-
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condition for the practice of dry season farming. Dry season farming reduces 

overdependence on rainfall which allows for production of crops only during the 

raining season. Inadequate tree seedlings 52.5%, seedlings are very essential item for 

tree planting. Tree planting is one of the major practices carried out to mitigate 

climate change. Trees when planted have the capacity to reduce reasonable percentage 

of climate change because they also serve as shelter belt and wind break. Tree 

planting should be encouraged among the people. Inadequate agricultural extension 

services 48.3%, agricultural extension service is usually for the purpose of educating 

farmers on improved agricultural technologies which will improve farmers output in 

particular and improve their standard of living in general. Farm inputs are also 

provided by agricultural extension service among other things. In places where such 

services are inadequate farmers find it difficult to adopt or are not aware of modern 

agricultural practices, this often result to poor farm output. This result is similar to [21] 

who stated that the ratio of agricultural extension workers to farmers is 2500: 1 in 

Nigeria and farm inputs are supplied to farmers only when they are provided by non-

governmental organizations like fadama project, Multi-national organizations among 

others.  

Inadequate female agricultural extension agents 46.0%, in sub-Saharan Africa it is 

estimated that women produce up to 80% of the basic food. Women play vital roles as 

agricultural producers and as agents of food and nutritional security. Yet relative to 

men, they have less access to productive assets such as land and services such as 

finance and extension. This report is similar to [17] who reported that women 

constitute the highest percentage of food producers in Africa yet they are not involved 

in decision making concerning agricultural production. Overgrazing 46.0%, this is a 

very common feature in most African countries where there are no grazing reserves; 

animals roam about and graze on farmers’ crops and grasses. The non-availability of 

grazing reserve in Nigeria has caused a lot communal clashes between herdsmen and 

farmers resulting to loss of lives and property. It has also accelerated climate change 

in Nigeria especially in the northern part of the country where the population of 

livestock is very high. 

Inadequate access to information on climate change 42.5%, many people are not 

aware of climate change and its bad effects on the environment especially in the rural 

areas. This is because people are not properly informed, it is a small proportion of the 

people who are educated that are aware of this menace; however they lack proper 

information on practices that will help reduce the bad effects on human beings and 

environment. Information centres has to be created at the local government level to 

educate people on dangers of climate change and ways to mitigate it. This agrees with 

[16] who reported that formal institutions play vital roles on information 

dissemination to the public on climate change, however informal institutions should 

also be involved in information dissemination to reach the rural areas dangers of 

climate change.  

Gender barriers 20.7% and inadequate empowerment of farmers 20.7%, Nigeria is a 

highly patriarchal society, this create a lot of barriers which hinder women from 

operating effectively as agents of change. Women are agents of change who are 

directly or indirectly involved in strategies related to energy use, deforestation, 

population, economic growth, and science and technology, among other things. 

However, men dominate all spheres of women lives. This confirms [17] who endorsed 

that woman are in a subordinate position (particularly at the community and 

household levels) and male children are preferred over the female.  There is striking 
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gender bias in favour of men when it comes to access and ownership of land and other 

productive resources in agriculture. It is good that practices like planting of trees to 

serve as shelter belt and provide mulching materials, formation of non-governmental 

organizations to enlighten the public, construction of dam along the River Benue and 

zero grazing should be encourage. 

4. Conclusion and Recommendations 

Climate change has already had observable effects on the environment; some of 

these impacts on the environment include flooding, short duration of annual rainfall 

etc. Climate change reduces agricultural productivity and makes it more difficult for 

women to access some facilities to use at home like water among others. The results 

of findings revealed that 92.0% of the respondents were of the opinion that high 

temperature was one of the effects of climate change, 59.8% climate change has 

resulted to delayed in onset of annual rainfall, 96.6% mulching was carried out on the 

farm to reduce the effects of climate change on crops and 71.1% lack of mulching 

materials.  The temperature rise caused by climate change in the study area is 

accompanied with unpredictable short-lived high rainfall, drought and flooding. It is 

recommended that planting of trees to provide mulching materials, zero tillage, use of 

organic fertilizers and zero grazing should be practiced simultaneously by families 

where conducive, dams should be created where appropriate especially along River 

Benue to store the excessive waters generated from the short-lived high rainfall for 

flooding mitigation and maximizing utilization of irrigation opportunities during the 

periods of prolonged drought non-governmental organizations on climate change 

should be formed to enlighten the public on effects of climate on environment and 

ways of reducing, provision of shelter belts also provision of adequate improved crop 

varieties. 
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