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Abstract

Climate change is a topical issue in all regions of the world. It
has led to increased food insecurity, unemployment, and
economic instability, among others, in developing regions of the
world, especially Africa. The interaction between climate
change mitigation and adaptation among different farmers’
gender groups in various African countries has been overlooked
in the scientific literature and other project reports. This paper
assessed the impacts of climate change and identified the
agricultural practices carried out by different farming gender
groups to mitigate and adapt to climate change in selected
African countries (Benin, Ethiopia, Morocco, Nigeria, Tanzania,
and Togo). Published books, journals, articles, and reports were
reviewed to provide in-depth knowledge on possible solutions
to the effect of climate change on different categories of
farmers. It is expected that the findings of this review will
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make available to farmers the climate change adaptation
practices in other African countries and guide government
policy on climate change, consequently reducing the impact of
climate change on agricultural productivity in Africa.

Keywords: Adaptation strategy, agriculture, climate change, gender, mitigation
strategy

Introduction

In Africa, the agricultural sector has a significant impact on poverty
alleviation and economic growth compared to other sectors (Abubakar, 2019).
At the continental level, agriculture contributes about 30-45% of the economy
(Blein et al., 2017). However, the sector is affected by climate change (CC) with
the continent contributing 3.8% of greenhouse gas emissions (CDP, 2020). It is
estimated that the impact of CC on the economy in Africa will reach 15% of the
gross domestic product (GDP) of African countries by the year 2050 (AFDB,
2019). Therefore, it is important to provide information on the impact of climate
change on the agriculture sector of selected African countries (Morocco, Togo,
Nigeria, Tanzania, Ethiopia, and Benin) and their adaptation strategies.

Geographical description of the selected African countries

Morocco is the north-westernmost country in North Africa, located
between the Atlantic Ocean (to the west), the Mediterranean Sea (to the
northeast), the Saharan desert (to the south), and Europe (to the north). It has a
strategic geographic position with large relief variability. It spans an area of
710,850 km? with an estimated population of 36,472,000 (APRM, 2024). Togo,
Nigeria, and Benin are in West Africa, Tanzania is in East Africa, while Ethiopia
is located in the North-Eastern part of Africa. Togo is bordered by Ghana to the
west, Benin to the east, Burkina Faso to the north and the Gulf of Guinea to the
south. It covers 56,600 km2?, making it one of the smallest countries in West
Africa, with a population of 8,095,498 (INSEED, 2023), as well as one of the
narrowest countries in the world with a width of less than 115 km (71 mi).
Contrastingly, Nigeria is the biggest African country and lies on the Gulf of
Guinea with borders with Benin (West), Niger (North), Chad (North-East across
Lake Chad) and Cameroon (East). Nigeria covers 923,7770 km?and had a
population of 221.2 million in January 2023. Benin republic has a bigger land
area (114,763 km?) and population (13,712,828) than Togo. Ethiopia is a slightly
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bigger country (1,112,000 km?) with a larger population (26,527,060) than
Tanzania whose land area and population are 945,087 km? and 66.46 million
respectively.

Contributions of agriculture to the economic growth of African countries

Agriculture is the major contributor to the economic growth of most
African countries. For instance, the agriculture sector of Morocco accounts for
around 12% of GDP (gross domestic product) and employs 33% of the
population (ETF, 2021).

Togo’s economy is also largely based on agriculture, which accounted
for 47.6% of the country’s GDP in 2015 (BAD, 2016), and two out of every three
of its inhabitants depend on crop and livestock farming for their livelihood.
Togo’s agricultural sector involves at least 70% of the active population, with
80% of them living in rural areas (AFDB, 2016). The major crops grown in Togo
are corn, sorghum, rice, yams, manioc, peanuts, beans, and soy. Poultry farming
is practiced by 80% of smallholder families. Togo’s major exports are coffee,
cocoa, and cotton.

Nigeria’s agriculture sector is one of the most important sectors of the
country’s economy. The sector provides employment for up to 75% of the
population and contributes approximately 40.2% of GDP, employs about 70% of
the labour force, and provides over 80% of the country’s food supply (FAO and
ECOWAS Commission, 2018). The country has highly diversified agroecological
conditions that allow the production of varied agricultural products including
maize, cassava, guinea corn, yam, beans, millet and rice as major food crops.

Tanzania’s agriculture sector contributes approximately 32% to the
country’s GDP (World Bank, 2016), mostly through food crop production. In
Tanzania, the agricultural sector accounts for a third of export materials in the
country (FAO, 2016). Moreover, the sector employs approximately 13 million
people, the equivalent of 59% of the economically-active population (World
Bank, 2016). In fact, Tanzania’s agriculture sector is an important catalyst for
economic growth, poverty alleviation, and food security.

Ethiopia’s economy is highly dependent on agriculture. Agriculture
accounts for about 50% of the GDP, 80% of exports, and an estimated 75% of the
country’s workforce (USAID, 2020). Agriculture is the backbone of the country’s
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economy. Crop production makes up about 60% of the sector’s output whereas
livestock accounts for 27% and other areas contribute 13% of the total
agricultural value added (Welteji, 2018). Similarly, in the Republic of Benin,
agriculture plays an essential role in the economy, contributing 35% of the
nation’s GDP and providing about 70% of employment (INSAE, 2020).

The role of gender in the agricultural sectors of African countries

Men, women and youth farmers have varied degree of contributions
to the growth of the agricultural sector in different African countries. For
example, in Togo, the involvement of women in agriculture is 51.1%. Similarly,
the contribution of women in Nigeria’s agricultural sector is estimated at 60-79%
of labour, particularly in food production and processing, and food marketing
(FAO and ECOWAS Commission, 2018). In Tanzania, women make up roughly
half of the workforce in the agricultural sector and produce more than 70% of
the country’s food (URT, 2014) and approximately 7.2 million youth make a
living from agriculture. In Ethiopia, 47% of the rural labour force is made up of
women. Indeed, Ethiopia's second Growth and Transformation Plan 2015/16 -
2019/20 places women farmers at the centre of the country's development
process and its efforts to meet the Sustainable Development Goals. According to
FAO (2019), Ethiopia has made significant progress in making its policies,
strategies, and legal frameworks more responsive to its commitments to gender
equality and women empowerment.

Beninese men are more involved in agriculture with larger farms than
women, who cultivate small plots of land (Kinkingninhoun-Médagbé et al.,
2010; Yegbemey et al., 2013; Yegbemey, Yegbemey & Yabi, 2017). Nevertheless,
the contribution of Beninese women to agricultural activities is constantly
increasing due to changes in production models such as organic farming and
the expansion of cash crops (Alidou and Niehof, 2013). However, the
involvement of Beninese youth (representing 60% of the population) in
agriculture is low because of the view of the unattractive future (low earnings,
expensive labour, low esteem for the profession) of the sector (Akrong and
Kotu, 2022). In 2012, the Benin Ministry of Agriculture estimated that rural
women made up 50-60% of the agricultural labour force.
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Vulnerability of African countries to climate change and the impact on
agriculture

Most African countries are vulnerable to climate change (CC). Morocco
in particular is highly vulnerable to climate change because of its geographical
location. Indeed, this country has a predominantly semi-arid climate, which is
in a transition zone between the arid climate of North Africa and the rainy
climate of central Europe. It is therefore potentially vulnerable to climate
change because the environmental impacts are likely to be wide and varied.
This vulnerability is growing, given the nature of its main economic sectors
and their dependence on weakened natural and water resources (Singla et al.,
2010; USAID, 2016; Choukri et al., 2020; Moroccan Ministry of Environment,
2020). Morocco’s agricultural sectors are already highly impacted by CC.
Moreover, the country's resources are under increasing pressure. Some regions
are already threatened by water shortages (GIZ, 2021).

In the case of Nigeria, her agricultural sector is mainly dominated by two
factors, namely rainfed and non-homogenous smallholder farming systems
(Onyeneke, Okoli & Nwankwo, 2020). Hence, climate change through
excessive rainfall, extreme temperatures, drought, frequent flooding, increased
salinity of the water supply used for irrigation, windstorms, land and
mudslides, deforestation, etc. has adversely affected her agricultural sector
(Ajetomobi, Ajiboye & Hassan, 2011). These effects have led to poor land
tenure, low productive capacity, and low adaptive capacity among smallholder
farmers due to heavy reliance on natural resources, the high cost of
commodities, and poverty in the country (Hitayezu, Mugaruka & Nduwayezu,
2014).

In Tanzania, the economic losses from CC impacts on agriculture are
estimated at US$200 million every year (CIAT and World Bank, 2017).
Approximately, 44 million hectares of Tanzania’s land have the potential for
crop production, however, 9.1 million hectares are classified as range land for
agricultural (URT, 2016). The availability of pastures and water for livestock
largely depends on seasonal rainfall, thus making the livestock sub-sector
vulnerable to drought. In semi-arid areas, where over 90% of the traditional
livestock are found, rainfall ranges between 400-600 mm per annual and even
crops can be easily affected (URT, 2015). The Beninese agriculture sector is
strongly dependent on climate, whose variability remains an important factor in
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declining yields and loss of crop diversity (Cuni-Sanchez et al., 2012). This
climatic constraint, associated with the probable exacerbation of climatic
extremes such as droughts and floods, as predicted by the fourth report of the
Intergovernmental Panel on Climate Change (IPCC, 2007), will severely impact
the Beninese agricultural sector through crop yield reduction, causing a
reduction of 4.4% of domestic agricultural output by 2025 (Hounnou et al.,
2019). According to Awoye et al. (2017), these decreases in crop yields will be
primarily due to an increase in temperature rather than a change in rainfall.

In view of the above, this review aims to contribute to the resilience of
African farmers’ to climate change. Specifically, it aims to assess the different CC
adaptation agricultural practices used in the selected countries, in order to: (i)
identify the best climate change adaptation practices in Africa, and (ii)
identify gender-specific climate change adaptation practices.

Methodology

The information used in this review was gathered from published
books, journals, articles, and reports. Various peer-reviewed articles were
downloaded from scientific databases (Scopus and GoogleScholar) and
examined to conduct this bibliography synthesis. The first step was to collate all
documents on climate change and agriculture, followed by selecting various
adaptations developed by farmers to address climate change in the six targeted
countries. The adaptations that were mainly influenced by gender were
identified through an in-depth study of these different works. Then, points of
convergence and divergence between the adaptations developed by farmers in
the selected countries were identified.

Results
Impacts of climate change on different gender groups

The occurrence of climate change (CC) events in any community is
greatly influenced by human developmental activities. However, CC worsens
poverty and inequalities, with women and men affected in different ways.
Women are often more vulnerable due to differences in socio-cultural and
economic roles and responsibilities. In every country, climate change has
effects depending on geography and country history. Thus, the impact of
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climate change in Africa is described below using five African countries as a
case study.

Tanzania

The adverse effects of CC in Tanzania have been documented in several
government reports (ASDP 2019). The observed impacts include
increased rainfall variability, reduced water volumes in water bodies such as
rivers and lakes (Shayo, 2013), increased pest and disease incidence due to
increased temperatures, saltwater intrusion, geographical shifts of
ecosystems, and the replacement of perennial crops with annual crops
owing to reduced crop cycles. Small-scale farmers are more likely to suffer
the adverse effects, given their reduced adaptive capacity. Climate
projections indicate an increase in temperatures of 1.4°C by the 2030s and 2.1°C
by 2070. The West and Northwest will most likely experience faster
warming (+1.9°C) relative to the coastal regions (+1.7°C). While historical
rainfall trends have shown a decrease in precipitation, and climate models
for future rainfall regime changes are rather uncertain, it is generally agreed that
precipitation levels will increase throughout the country, with an uneven
regional distribution (Collins et al., 2013). The largest increases (+7%) are most
likely to occur in the North-West, the Centre, and the Northeast. Nevertheless,
rainfall variability is expected to increase and reliability to reduce, as extreme
events (droughts) are expected to be more frequent and severe. In the last 10
years, Dar es Salaam's economy and infrastructure have suffered from
frequent and severe flooding, and the situation has gotten worse in the
absence of major interventions such that the flood alone affected between
900,000 and 1.7 million people and 18% of the city population reported health
impacts (Bird, 2019).

Ethiopia

The impacts of CC on agriculture in Ethiopia have threatened global
food security. This country has climate variability and change and is
frequently faced with climate-related hazards, commonly droughts and floods.
The variability of rainfall and the increasing temperature are causes of
frequent drought and famine, having a disastrous impact on the livelihood of
the people. According to IFPRI (2009), higher temperatures eventually reduce
yields of desirable crops while enhancing weed and pest proliferation.
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Furthermore, changes in precipitation patterns increase the likelihood of
short-run crop failures and long-run production declines (Nelson et al., 2009).
According to Tesfamichael & Wossen (2016), female-headed households are
more vulnerable to the impacts of climate change compared to male or male-
headed households. On average in Ethiopia, household income in female-
headed households decreased by 12.4% due to climate changes between
2010 and 2015, while it only decreased by 5.7% in male-headed households
during the same period.

Morocco

The first signs of climate change are already being seen in Morocco.
They are mainly revealed by an increase in the average temperature (0.16°C per
decade and 1°C since the 1960s), an increase in the frequency and intensity of
droughts, variability in the average precipitation, and a change in its spatial
and temporal distribution (i.e,, a decrease of 47% in spring precipitation),
unusually devastating floods, a reduction in the duration of the mountain-top
snowpack, and changes in the routes and times of passage of migratory birds.
The national meteorological department is predicting an increase in average
summer temperatures of 2°C to 6°C and a decrease of 20% in the average
precipitation by the end of the century. These changes could have impacts,
especially on natural resources, the various ecosystems, agricultural
production (plants and animals), and the emergence and re-emergence of
infectious diseases (Patz et al., 1996; Chakri, 2013; Maktit, 2009; USAID, 2016;
GIZ, 2021).

Crop production is primarily rainfed (87%) and highly vulnerable to
increased rainfall variability (particularly for barley and wheat). During dry
years, yields of rainfed crops are reduced by 50-75%. Hotter, drier conditions
increase crops’ water requirements by up to 12%, increase demand for
irrigation and further stress limited water resources. The average filling rate of
dams rarely exceeds 70% and remains below this rate for 7 years out of 9. This
leads to a decrease in water availability for irrigation, reducing the
profitability of irrigated agriculture (Aoubouazza and Rajel, 2013; Maktit,
2014; USAID, 2016; Dunne, 2018).

Climate change is creating warmer temperatures, deeper droughts,
and drier vegetation. These conditions lead to an increase in the extent,
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intensity, and frequency of wildfires (Moore, 2021). Moreover, the oasis in
Sous-Massa suffers from land degradation and biodiversity loss associated
with higher temperatures and drier conditions (Khattabi and Bellaghmouch,
2009; Aoubouazza and Rajel, 2013; USAID, 2016). According to Nassif (2008),
one of the effects of trends and changes in livestock management in Morocco
due to climate change and the increased labour requirements of intensive
animal husbandry is the increase in women’s involvement in the
livestock sector. The increase in labour demand is generally satisfied by female
and children’s unpaid labour within small-scale farms, which constitute the
most common type of farm in Morocco. However, the contribution of
women to livestock production remains neglected and undervalued. Thus,
research addressing gender concerns in pastoral and agro-pastoral systems is
rare in the country.

Togo

An assessment of the effects of climate change on crop yields in
southern Togo using monthly precipitation and temperature for four weather
stations collected from 1970 to 2014 shows that the increase in temperature
had a significant effect on maize and bean yields (Koudahe et al., 2018).
According to Gadédjisso-Tossou, Egbendewe-Mondzozo and Abbey (2016),
irregular rain and a temperature increase of 1°C led to a net decrease in crop
revenue of US$340.33 /ha. An increase of 2°C will cause a decrease of 62.02% in
revenue in 2050. Also, a decrease in rainfall of 2.5% in 2025 will lead to a 0.82%
fall in the net revenue, while a 7.85% fall in the net revenue is expected with a
10% decrease in rainfall in 2050. Furthermore, CC has a negative impact on the
dynamics of woody trees and forests in Togo. This results in abnormally
increased mortality (21.2%) of trees, especially at the level of small-diameter
individuals as well as all groups of pteridophytes (Abotsi et al., 2020; Adjonou,
Bellefontaine & Kokou, 2009). Climate change also contributes to the
decline of arboriculture, based on coffee and cocoa in the forest zone, two major
export crops in Togo (Kola, Yabi & Pilabina, 2019). According to Gadedjisso-
Tossou, Adjegan and Kablan (2021), rainfall and temperature variability have
negative impacts on rainfed cereal crop production, especially in the north of
Togo, where poverty is already predominant. Soviadan et al. (2019) reported that
climate change has had a significant negative impact on cotton production,
leading to an average decrease of 515 kg/ha of yield and an average income
decrease of US $745 per farmer. Therefore, adaptation strategies for
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sustainable agricultural production are needed. Small households and women
are more vulnerable to climate change due to their low income and limited
access to land and credit.

Nigeria

Climate change has an extensive influence on small-scale farmers
in Nigeria, most especially those that do not have non-agricultural activities
and hence solely depend on agriculture as their means of income and source of
livelihood (Durodola, 2019). This is because Nigerian agriculture depends
highly on rainfall, temperature, and relative humidity, as the main drivers of
crop growth and yield. Thus, the climate is a major contributor to food
production, availability, and agriculture-based income (Adejuwon, 2004).
The increase in water temperature, and acidification of the ocean, among
other factors, also affect fish stocks and threaten the livelihood of small-
scale fish farmers (Lekwot, Uchenna & Alfred, 2012). Studies have shown
that women are more vulnerable to climate change-induced food insecurity in
Nigeria due to a lack of access to resources such as land, credit, income, and
technical assistance (e.g., extension services). According to Anugwa et al. (2020),
79.2% of Nigerian men and 90.0% of Nigerian women were classified as food
insecure within their households due to climate change’s impact on
agricultural productivity.

Benin

Benin's agricultural sector, which is mainly climate-dependent, is
strongly impacted by climate change. Beninese women are more vulnerable to
climate change than men mainly due to their limited access to land and
education (Dossou-cadja and Akimabera, 2020). Indeed, men often have more
fertile and more secure land for income generation, while women have access
to less fertile and more precarious land for household subsistence. In addition,
Beninese women have limited knowledge about the impacts of climate change,
mainly due to their restricted access to climate information (Teka et al., 2013).
According to Beninese farmers, CC has adverse effects on their agricultural
activities, their health, and their living environment (Vissoh et al., 2012).
Hounnou et al. (2019) demonstrated that CC will lead to a decrease in
economic growth and household welfare by 2035 and 2045 respectively, if
no adaptation strategies are adopted by Beninese farmers. Sonneveld et al.
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(2012) demonstrated that by 2030, reduced rainfall and increased climate
variability in Benin will lead to a decline in the yield of major food crops such as
maize and yam. Jalloh et al. (2013) reported that under CC, maize
productivity will be reduced by around 5 to 25% by 2050. Similarly, regarding
cotton, the main cash crop supporting the Beninese economy, Akponikpe
et al. (2019) found a significant decrease in crop yields of up to 20% by 2050 in
central Benin. This situation is even more alarming because a great majority of
cotton producers have a wrong perception of the impacts of climate change
on agricultural production decisions (Mounirou and Lokonon, 2018).

In addition, CC and its positive impact on the proliferation of invasive
alien species have created a destructive spiral that threatens food security in
many countries, including Benin. For example, the fall armyworm, Spodoptera
frugiperda, which is native to the Americas, has now become a new invasive
species in West Africa, where outbreaks were first recorded in early 2016
(Goergen et al, 2016). In Benin, annual maize yield losses due to S.
frugiperda have been estimated at between 295.6 and 735.8 thousand tons
with an economic loss of between 86.6 and 215.6 million dollars (Day et
al., 2017). Another invasive pest native to Central America, the larger grain
borer (Prostephanus truncates Horn), induces significant maize post-harvest
losses in Benin. It has also be noted that the proliferation of an invasive exotic
plant species, the Siam weed (Chromolaena odorata L.), native to South America
poses a serious threat to Beninese agricultural systems (Dandjlessa et al.,
2021). The same applies to an invasive fruit fly pest from Asia, Batrocera
invadens Drew Tsuruta & White, introduced in West Africa in 2004, which
causes significant damage to fruit crops (Goergen et al.,, 2011). The main
method used by farmers to control the populations of these invasive species is
chemical control. Therefore, an indirect impact of climate change is the overuse
of synthetic chemical insecticides with their negative impact on human health
and the environment.

Land degradation exacerbated by climate change is very serious in
Benin with 62% of degraded agricultural land (Dosso, Idrissou & Moussa,
2021). Sustainable land management is therefore a priority in Benin for
resilience to CC. In addition, CC has a social impact, with the exacerbation of
conflicts between farmers and herders causing many deaths in recent years. The
scarcity of water sources and pasture due to drought has not spared certain
regions of Benin.
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Discussion
Climate change adaptation strategies

From the above report, it is clear that small households and women
are more exposed to climate change impacts. Therefore, the development of
adaptation strategies to climate change can substantially reduce the adverse
effects of climate change on food production, improve the livelihood of
smallholder farmers and reduce the problem of food insecurity in Africa. For
this purpose, several strategies have been reported across the continent at
national and international levels. The participation of the continent in different
Conferences of the Parties (COP) and the development of national climate
change strategies and action plans are major actions reported. However, the
local population across each country has developed specific strategies to
face the effects of climate change. These strategies are summarized below for
the targeted countries.

Tanzania

The CC events that frequently occur in Tanzania include flooding,
extreme cold, intense drought, storms, heat waves, rising sea level, melting
glaciers, and warming oceans. These directly harm animals and people,
destroy the places they live, and wreak havoc on people's livelihoods and
communities. As climate change worsens, dangerous weather events are
becoming more frequent or severe as well. The above climate change
events have caused several effects, including the destruction of houses, poor
academic performance by students, the death of domestic animals, a lack of
feed for livestock, , and the failure of family developmental activities. Table 1
shows some of the events that occurred annually in various years.

Other effects that occurred during these events include the
dynamics of insect pest populations, disease severity, and strong winds.
Also, non-harmful earthquakes occurred in the last 2-3 years. The survival,
recovery and adaptation mechanisms of various climate change events in
Tanzania are highlighted in Table 2.
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Table 1: Key climate change events in Tanzania with respective years of occurrence
and effects

No. Event Year(s) of Effects caused
Occurrence
1. Floods 2010-2021 Destruction of houses, infrastructure, and

crops. Kids failed to attend schools which
caused poor performance academically.
Poor water quality due to the destruction
of water infrastructure.

2. Severe drought 2015 Death of domestic animals (cattle, goats,
sheep, chickens, and ducks. No farming at
all, which led to food insecurity and
hunger in 2016. Respiratory problems due

to heavy dust.
3. Extreme cold 2021 Horticultural crops yielded nothing.
4. Soil erosion 2010-2021 Accumulation of soils to one angle, loss of

soil fertility, and weed dispersal.

Source: Binagwa (2021).

Table 2: Survival and recovery mechanisms in Tanzania with respective adaptation
strategies

Strategy Mechanisms Adopted Method
Survival Established trenches across the houses Continuous practices season
strategy that prevent water from entering after season.

community houses.

Placed sandbags around the houses to Continuous practices season
prevent water from entering the houses. after season.

Moved to churches or schools during  Continuous practices season

flooding. after season.
Pastoralists established the traditional Continuous practices season
method of conserving dry pastures/feeds after season.

for livestockduring the devastating event.
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Strategy Mechanisms Adopted Method
Recovery Use of stored cleaned drinking water Continuous practices season
strategy from their respective water tanks. This after season.

helped them to escape from disease

outbreaks.

Digging ditches and directing them to the Continuous practices season

nearby river. after season.

Relocating livestock to neighbouring Implemented by

villages that are not affected/severely neighbouring villages.

affected by flood.

Source: Binagwa (2021).

More survival and recovery mechanisms include changing the
farming principles by cultivating smaller land for easier management,
planting short/early maturing crops, storing foods, establishing small irrigated
systems for horticultural crops, and buying pasture/feeds from neighbouring
villages. These mechanisms were widely adopted and practised by other
neighbours which made them sustainable and reduced flood effects year after
year.

Ethiopia

According to the literature, the country has been implementing different legal
and policy reforms to overcome the impact of climate change in the
agricultural sector generally and specifically on women. In Table 3, the
adaptive and mitigation techniques/practices implemented in Ethiopia are
summarized and presented with their effects on agriculture and women.
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Table 3: Adaptive and mitigation techniques/practices implemented in Ethiopia

No. Adaptation Adaptation impact Gender-related References
technique

1 Homestead Homestead gardens help to grow Since these farms are small scale and FAO (2015)
gardening vegetables all year round, which within the yard of the households,

helps to overcome dry seasons and women can easily benefit from this. It

ensure food security. does not require a large amount of
labour. Women can also generate
income by selling vegetables.

2 Good Implementedthrough soil and Climate-smart agriculture  practices CIAT/BFS/
agronomy waterconservation measures, that include integrating tree species USAID (2017)
practices such  agroforestry, farmer-managed that provide fuelwood, fodder, shade, FAO (2017)
as climate- natural regeneration (FMNR), area and fruit are highly valuable for
smart closures, and dissemination of women.
agriculture improved varieties

3  Soil fertility Helps to use farmlands Increased women'’s incomes, labour Baudron et al. (2009)
conservation productively by reaping high involvement,household food security,
practices yields and being able to do so in as well as risks for land and crop

the future as well dispossession by men when farming
becomes lucrative.

4 Useof Prevents waiting for rainfall to Small-scale irrigation significantly Smur et al. (2020)
irrigation practice agriculture and promotes  increases women-headed households'

producing crops more thanoncea  income from crop and vegetable

year production. In addition, it gives women
access to more diversified food, health,
and education services.

5 Flood Through flood management One of the techniques used in flood CGIAR (2015)
management technologies, farmers can get management is the preparation of

information and data that enable

water reservoirs and this especially


https://www.tandfonline.com/doi/full/10.1080/14735903.2019.1567245

91

No. Adaptation

technique

Adaptation impact

Gender-related

References

6

Early warning
systems

Hazard
mapping and
monitoring
technology

Livestock
disease
prevention and
control

them make informed decisions
about cropping schedules, water
use, and disaster risk
management.

Play an important role to tackle the
impact of climate change on
agriculture by enabling early
warning of possible harvest
shortfalls, which in turn increases
crop production and ensures
agricultural sustainability.

Hazard mapping by using
technologies such as remote
sensing which is low-cost but
effective is very essential to tackle
the problems of climate change in
agriculture. It helps by predicting
areas prone to floods and other
hazards and developing farming
systems that enable the production
of enough food and fodder.

Implementation of this adaptive
technology helps to have higher
production of livestock and avoids
future control costs.

helps women because it increases their
access to water near their homes.

Plays an important role inreducing the
risk of disasters by providing women
with the time they need to prepare and
respond safely and helps to
understand, effectively respond, and
shape the dynamic situation on the
ground.

Since women and children are the
primary victims of natural disasters
such as floods and related effects such
as food insecurity and disease, the
implementation of such technologies
that predict is very useful for them.

This adaptive technology greatly
benefits women farmers who depend
on livestock production and helps them
to ensure food security by depending
on the results.

https:/ /www .fao.org/climate-
change/our-work/areas-of-
work/climate-risk-
management/earlywarning/en/

Gumma et al. (2022)

Clements & Ditommaso (2011)


http://www.fao.org/climate-
http://www.fao.org/climate-
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No. Adaptation

technique

Adaptation impact

Gender-related References

10

11

Use of cover
crop (planting
trees or fruits)

Diversification
of income

Use of
drought-
tolerant
varieties

Cover crop planting (trees or fruits)
improves the soil structure and
thus facilitates water retention by
soils, protects against wind and
water forces that contribute to
erosion.

Income diversification helps in
ensuring food security as
households can access food other
than from their farms.

The crops will have better
performance andincreased yields
even in severe conditions.

Beneficial to women in two ways. First, Delgado et al. (2011)
they can use the cover trees for wood in

their households which they otherwise

may have to collect from far places.

Second, they can use the fruits for

household consumption and for income

generation.

Women especially can benefit from Adem etal. (2018)
these adaptations because they can

prepare household items and /or

“ballerina” to increase their income

Helps women to overcome food security
problems at the household level.
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Morocco

Morocco’s National Committee for CC was established in 2007 and oversees
all climate-related activities (USAID, 2016). The country hosted the 7th
Conference of the Parties (COP7) in 2001 and COP 22 in 2016 and was one of
the first countries to develop a climate change strategy and action plan, with its
National Plan Against Global Warming (PNRC), presented to the 15th COP in
Copenhagen in 2009. It has ratified several  international climate agreements
(e.g., Kyoto Protocol, NAMA) and is actively involved in the UNFCC Process
(Moroccan Ministry of Environment, 2020; GIZ, 2021). The PNRC engages the
country and identifies government actions to fight global warming. It focuses
on investing in renewable energy and energy efficiency (USAID, 2016), and
provides for the reduction of greenhouse gases through energy diversification
and the development of clean energies, as well as the implementation of
mitigation and adaptation measures to CC, which mainly fall under a Water
Strategy and the "Plan Maroc Vert" (Green Morocco Plan) for agriculture,
launched in 2009. This plan is based on a triple-win scenario: it aims to adapt
the country to the reality of climate change, mitigate its impact on populations
and the environment, all while creating opportunities such as helping farmers
adopt climate-smart techniques and increasing their productivity and
improving the distribution channels for their goods (World Bank, 2016).

The mitigation measures within the PNRC aim to reduce
greenhouse gas emissions (estimated at 94,290 t-eq CO2 in 2018) by more
than 53 million t-eq CO2 / year by 2030. To do so, Morocco expects to generate
52% of its electricity needs from renewable energy by 2030 and is stimulating
local manufacturing with a target of sourcing 35% of the second phase of the
NOOR concentrated solar plant from local producers. Morocco has also lifted all
subsidies on diesel, gasoline, and heavy fuel oil to encourage more efficient use
of energy and free up resources to invest in the transition to a green economy
(World Bank, 2016, 2021). Within the agriculture and forest sectors, the
main mitigation measures undertaken by the country are (Wang et al., 2023;
Maktit, 2014; Moroccan Ministry of Environment, 2020):

e Improving the yield of agricultural land through targeted land use and
diversification of agricultural activities.
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e Reclamation of methane emissions from solid waste, through the
rehabilitation of uncontrolled landfills and the implementation of
recovery systems in controlled ones.

e Reclamation of greenhouse gases from wastewater treatment plants.

e Reforestation (50,000 hectares per year) and planting (promoting
arboricultural and pastoral plantations to improve the agricultural
landscape, and conservation and organic agriculture to strengthen
mitigation of climate change).

e Protection against forest fires through the implementation of the 2003
Master Plan for the prevention and fight against fires.

Adaptation to CC is integrated into several Moroccan strategies, policies,
action plans, and programmes (e.g., National Water Strategy and Plan;
National Plan for the Protection against Floods; Green Morocco Plan (focusing
on the Agriculture Sector); National Action Programme to fight desertification:
National Strategy for the Planning and Development of Oases; Halieutis Plan
(focusing on fishery), etc.). Moreover, Morocco has developed a National
Adaptation Plan (NAP) up to 2030, to better coordinate its actions and
maximize its impact in the field of adaptation. Furthermore, adaptation has had
significant budgetary implications in Morocco. Over the period 2005-2010,
Morocco devoted 64% of all climate-related spending in the country to
adaptation, which represents 9% of overall investment expenditures. In
addition, Morocco expects to dedicate at least 15% of its overall investment
budget to adaptation to climate change (GIZ, 2021). Adaptation measures
undertaken within the agriculture and water sectors are (Maktit, 2009;
Moroccan Ministry of Environment, 2020):

e Conversion to localized irrigation systems.
e Improvement of piped water supply systems.
e Sensitization and supervision of farmers for water-saving techniques.

e Construction of 59 large dams over the 2008- 2030 period and 1,000
small and medium dams by 2030 to prevent droughts and floods.

e Implementation of rainwater harvesting and storage projects.

e Exploiting non-conventional water resources, such as desalination of
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seawater, demineralization of brackish water (mm3), and reuse of treated
wastewater (300 mm3/year).

e Preservation and protection of water resources through the protection of
groundwater resources and the quality of water resources.

e Protection against natural floods, droughts, and erosion hazards through
the improvement of hydrometeorological forecasting and flood-proofing
works.

e Modernization of information systems.

e Improvement of the early warning system against extreme weather
events (floods, heat, cold waves, etc.)) through strengthening the
monitoring network (at the ground and high altitude levels).

Togo

Climate change adaptation strategies depend on the level of awareness
of each local population about CC. In Togo, recent reports show that more than
6 out of 10 Togolese (63%) are aware that recent climate variability has led to a
decrease in crop yields in the last decade. Farmers (72%) are more aware than
other citizens (60%) (Adetou and Ahlin, 2019). However, according to the same
authors, only 41% of farmers have enough information about CC. Another
survey carried out on a purposely selected sample of 216 farmers of both sexes
in the savanna region (north of the country where drought is often severe)
shows that 98.10% of respondents were aware of the degradation of their soils
while 99.50% felt the effects of CC, which are manifested as long droughts,
delayed rainy seasons, heavy rains, and high temperatures (Abalo-Esso et al.,
2021).

The above-mentioned effects of CC are a real threat to food security, in
addition to the low level of lending and weak technical support to farmers in
Togo. To face these effects of CC, farmers adopt several approaches. The most
common approaches are the selection and use of resistant and high-yielding
varieties, crops and livestock integration, use of mineral and organic manure,
use of soil and water conservation practices, and adjustment of sowing time
(Ali, 2021; Sanou et al., 2018). Also, crop rotation and association, establishment
of grass strips and stone bunds, reforestation to protect and restore plots,
diversification of agricultural production, and use of extra-agricultural
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activities (Kola et al., 2019) are the most adopted farming practices for CC.
According to Waibena, Okey and Kao (2019), in the maritime region where the
major crop is maize, 55.6% of farmers adopt improved and sustainable farming
practices including assessing soil fertility variables, use of tractors, technical
support of Association pour la Gestion Intégrée et Durable de I'Environnement
(AGIDE), technical advice from extension agents, and training in integrated soil
fertility management (ISFM). Waibena et al. (2019) noted that gender is
significant at 5% and has a positive impact on the adoption of sustainable
practices. It was further reported that the adoption of sustainable farming
practices provides an additional income of 27,250.73 FCFA (46.98 US$) per
hectare (Waibena et al., 2019).

According to Ali, Awade and Abdoulaye (2020), among soybean farmers
in Togo, only 40.37% of the women have adapted to CC compared to 59.62% of
the men. Moreover, being a member of a farmer-based organization (FBO),
having access to credit and extension services, and agricultural training for
women are the main factors that increase the likelihood of adaptation. The
authors further indicate that gender-differentiated impact shows that women
would earn more than men from adaptation but lose 0.268% of the soybean
revenue compared to men if they do not take any adaptation actions.
According to Ali (2021), households” minimum consumption needs, gender,
land, and access to credit and extension services are the main determinants of
the choice of the number of adopted strategies. Ali et al. (2020) reported that
reviewing the financial policy in terms of affordability, access to extension
services, and supporting FBOs will increase technology adoption and farming
revenue. Soil and water conservation techniques and sustainable irrigation are
additional sustainable practices to improve farmers' welfare under climate
change, especially when combined with subsidy and credit policy (Pilo, Gerber
& Wiinscher, 2021; Adji, Egbendewe & Lokonon, 2022).

Nigeria

The development of adaptation strategies to climate change can
substantially reduce its adverse effects on food production, improve the
livelihoods of smallholder farmers and reduce the problem of food insecurity in
Nigeria. Nigerian smallholder farmers have employed the following climate
change adaptation strategies: varying farming land sizes, use of soil
conservation techniques, varying crop planting and harvesting dates, mulching,
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increased percentage of sales crops, livestock rearing by crop farmers, mixed
cropping and mono-cropping, and use of agrochemicals e.g., pesticides,
herbicides, and fertilizers (Ojo and Baiyegunhi, 2020).

Gender is an important factor affecting the adoption of CC strategies in
Nigeria. Reports have shown that female farmers mostly prefer to adopt
natural resource adaptation/management practices while male farmers are
always willing to try new CC adaptation practices and are mostly the ones that
have adopted the new practices (Ojo and Baiyegunhi, 2020). This observation
agrees with the study of Owombo, Idumah & Afolayan (2015), who reported
that young farmers are interested in adopting new CC adaptation strategies
because they are aware of recent innovations in agriculture and are keen to try
new practices or technologies that will improve agricultural productivity.
However, older farmers are reluctant to try and adopt new agricultural methods
possibly due toilliteracy levels and lack of information.

Benin

To contribute to the resilience of populations to CC, in 2022, Benin
republic, through the Ministry of Living Environment and Sustainable
Development and the Directorate General of Environment and Climate
(DGEC), elaborated a national plan for adaptation to CC, considering the most
vulnerable sectors, including agriculture (PNA, 2022). This plan facilitates the
integration of CC adaptation into all national planning documents. Faced with
the impact of CC, Beninese farmers are developing various adaptation
strategies (Vissoh et al., 2012; Yegbemey et al., 2013; Loko et al., 2013; Dossou-
Aminon et al., 2016; Yegbemey et al., 2017; Fadina and Barjolle, 2018; Soglo and
Nonvide, 2019; Adjahossou et al., 2021; Gbemavo et al., 2022). These coping
strategies developed by farmers vary according to the crop. For example,
Beninese yam farmers use mulching as a drought adaptation strategy (Loko et
al., 2013), whereas this practice is not used by sorghum (Dossou-Aminon et al.,
2016) or rice farmers (Gbemavo et al., 2022). Likewise, there appears to be a
gender difference in the adoption of adaptation and mitigation measures (Teka
et al., 2013). Indeed, Yegbemey (2020) suggested that the gender bias in land
allocation and inheritance systems existing in Benin infers that men are more
likely to develop coping strategies than women. Table 4 summarizes the coping
strategies developed by Beninese farmers and the influence of gender on these
strategies.
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Table 4: Gender-responsive Climate Change Adaptation Strategies Developed by Beninese Farmers

Adaptation Adaptation impacts Connection with gender References
strategies
Adjustment of the Sowing is delayed limiting seed losses ~ Men practice early sowing more than women Alle et al., 2013;
agricultural due to pockets of drought. and adopt farming calendar adjustments. In ~ Yegbemey et al., 2013;
calendar addition, older farmers are more likely to Soglo and Nonvide, 2019;
change sowing timecompared with younger  Adjahossou et al., 2021
farmers.
Agroforestry Trees serve as cover for crops, Male farmers cultivate more in theagroforestry Adjahossou et al., 2021
contributing to better soil water system compared to females.
retention and reduced soil erosion.
Adoption of Farmers are adopting shorter-cycle Both men and women are likely to adopt Alle et al., 2013; Dah-
shorter-cycle varieties due to the shortening of the shorter-cycle varieties gbeto, and Villamor, 2016;
varieties rainy season. Soglo and Nonvide, 2019
Use of varietal The different varietal performances Gender influences farmers' decision to use Loko etal., 2013 ;
diversity allow farmers to cultivate varieties that cultivars resistant to the existing varietal Gbaguidi et al., 2015
are tolerant or resistant to various biotic diversity. Female farmers are more sensitive to
and abiotic stresses. the use of varietal diversity.
Adoption of new New cash crops are being adopted at Young farmers prefer to abandon cerealcrops, Alle et al., 2013

crops

Use of improved
varieties

Adoption of crop
rotations and
associations

Crops and
livestock
diversification

the expense of drought-sensitive cereals.

Improved varieties have scientifically

proven performance.

Successively growing different crops on
a plot or rotating crops can reduce risk
aversion due to climate change

Allow farmers to have various products
at harvest and to minimize losses due to

climate change

which are very sensitive to climatic hazards,

for cash crops

Both men and women are likely to use
improved varieties as a coping strategy

Women have a higher probabilityof adopting
crop rotations and associations

Men mainly adopt crop and livestock
diversification strategies because they have

more resources

Dah-gbeto, and Villamor,
2016

Degla et al., 2016

Fadina and Barjolle, 2018;
Yegbemey et al., 2013;
Yegbemey et al., 2014




Adaptation Adaptation impacts Connection with gender References
strategies
Ploughing practice The soil is ploughed to increase its Men are more likely to adopt ploughing Alle et al., 2013 ; Obossou

Use of irrigation

Use of chemical
fertilizers and
pesticides

Diversification of
income-generating
activities
Crop-livestock
integration

Land use
strategies

Making large
mounds

Climate-smart
agriculture
technologies

physical fertility

Irrigation provides water to the plant at
any time and therefore favours off-
season cultivation.

Fertilizers and pesticides are used more
because of the impoverishment of the
land due to its permanent cultivation
and the proliferation of pests

Farmers diversify their sources of
income to earn additional funds or
stabilize their incomes

Livestock dung fertilizes the soil and
livestock is fed with crop residues.

Change in land use between different
crops for better resilience

Maintaining humidity, and water
retention, and prevents the seeds from
drying out in the mound.

Improved crop production and
livestock management systems enable
resilience to climate change.

practice because they have more resources
(ploughs, tractors, etc.) than women.

Men tend to adopt irrigation practices more

because they have more resources and are
landowners.

Men are more likely to use chemical fertilizers

and pesticides to cope withdeclining yields

More women choose diversification ofincome-

generating activities as adaptation to climate
change

Female and young farmers are more
technically efficient in crop-small-ruminant
production

The transfer from one production site to
another requires the availability of land.
Therefore, men are more likely to use this
coping strategy.

The construction of large mounds requires
physical effort; this practice of adaptation to
drought is mainly used by men.

Men adopt more climate-smart agriculture
technologies than women.

etal., 2022

Soglo and Nonvide, 2019

Dah-gbeto, and Villamor,
2016

Alle et al., 2013; Dah-
gbeto, and Villamor, 2016;
Fadina and Barjolle, 2018

Asante et al., 2019

Gbaguidi et al., 2015

Loko et al., 2013 Gbaguidi
etal., 2015

Obossou et al., 2023
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Conclusion

This review reports that climate change is a serious phenomenon that
affects farmers’ livelihoods in Africa. Increasing temperatures, land
degradation, droughts, and floods were mainly reported across the targeted
countries. Numerous adaptation strategies are currently employed to
ameliorate the effect of climate change in African countries. However, to
achieve effective CC adaptation strategies, proper coordination actions need to
be taken. Information provided in this review shows that all the study
countries have consistent programmes and actions regarding resilience and
adaptation to climate change (ratification of several conventions related to
climate change resilience strategies, and national programmes focused on
adaptation to climate change, etc.). In addition, the majority of the countries
use temperature control measures such as mulching and irrigation as CC
coping strategies. Furthermore, men, women and youth employ different
CC adaptation strategies based on their literacy level and exposure to
information. However, gender-responsive programmes, at national or
regional level, are lacking in all the studied countries. Therefore,
programmes are needed, aimed at building a pipeline of connected, inter-
generational climate responsive scientists, such as the One Planet Fellowship,
who could help identify the best approach to climate change in various African
countries. Furthermore, technology transfer from the developed world is also
essential for better climate change adaptation.

Acknowledgements

All authors sincerely thank AWARD-One Planet Laureate Fellowship for
encouraging interdisciplinary research and collaboration among the authors,
and for their support on this review paper.

References

Abalo-Esso, M., Agossou, G.-T., Didier, B.,, Edmond, H. & Luc, C.J. (2021).
Dégradation de la fertilité des sols et de I’environnement dans la région
des savanes au Nord-Togo: Analyse des perceptions et stratégies
d’adaptation indigeénes. European Scientific Journal, ES], 17(25), 40-65.



26 LF. Bolarinwa et al. AJSD Vol. 12 Num. 1

Abotsi, K.E., Kokou, K., Rouhan, G., & Deblauwe, V. (2020). Vulnerability of
pteridophytes to climate change and implications for their conservation
in Togo (West Africa). Plant Ecology and Evolution, 153(1), 22-32.

Abubakar, 1.]. (2019). Perceived poverty and alleviation efforts of Kogi State
community and social development agencies in Kogi State: An
empirical investigation. Journal of Social Economics Research, 6(2): 202-210.

Adejuwon, S.A. (2004). Impact of climate variability and climate change on
crop yield in Nigeria: Paper presented at the stakeholders workshop on
assessment of impact and adaptation to climate change (AIAGG), pp. 2-
8.

Adem, M., Tadele, E., Mossie, H., & Ayenalem, M. (2018). Income
diversification and food security situation in Ethiopia: A review study.
Cogent Food & Agriculture, 4(1), 1513354.

Adetou, A.E., & Ahlin, E.A. (2019). Climate change makes life worse in Togo
but are less known by the farmers. Dépéche, Afrobarometre 279.

Adjahossou, N.V., Souleimane, A.A., Bai Sédami, A., & Gaudence, M.D.J.
(2021). Endogenous farmer practices of adaptation to climate variability
in the town of Banikoara, Benin. Journal of Experimental Agriculture
International, 43(10), 77-89.

Adji, KM., Egbendewe, A.Y. & Lokonon, B.O. (2022). Potential impacts of
sustainable agricultural practices on smallholders' behavior in
developing countries: Evidence from Togo. Natural Resources Forum,
46(1), 73-87.

Adjonou, K., Bellefontaine, R., & Kokou, K. (2009). Les foréts claires du Parc
national Oti- Kéran au Nord-Togo: structure, dynamique et impacts des
modifications climatiques récentes. Sécheresse, 20(1), 1-10.

AFDB - African Development Bank. (2016). The link between climate change,
gender, and development in Africa. African Statistical Journal, 12, 119-
140.

AFDB - African Development Bank. (2019). Climate Change Impacts
on Africa’s Economic Growth. p.1-169.
https:/ /www.afdb.org/sites/default/files/documents/publications/ af
db- economics_of_climate_change_in_africa.pdf.


https://www.afdb.org/sites/default/files/documents/publications/afdb-economics_of_climate_change_in_africa.pdf
https://www.afdb.org/sites/default/files/documents/publications/afdb-economics_of_climate_change_in_africa.pdf
https://www.afdb.org/sites/default/files/documents/publications/afdb-economics_of_climate_change_in_africa.pdf

Gender-Specific Climate Change Adaptation Agricultural Practices in Africa 27

Ajetomobi, J. O., Ajiboye, A., & Hassan, R. (2011). Impacts of Climate Change
on Rice Agriculture in Nigeria. Tropical and Subtropical
Agroecosystems, 14(2), 190-200

Akponikpé, P.B.I, Tovihoudji, P., Lokonon, B., Kpadonou, E., Ameégnaglo, J.,
Segnon, A.C., Yegbemey, R.,, Hounsou, M., Wabi, M., Totin, E.,
Fandohan-Bonou, A., Dossa, E., Ahoyo, N., Laourou, D., & Aho, N.
(2019). Etude de vulnérabilité aux changements climatiques du secteur
agriculture au Bénin. Rapport produit dans le cadre du projet d’appui
scientifique aux processus de plans nationaux d’adaptation dans les pays
francophones les moins avancés d’Afrique subsaharienne, Climate
Analytics gGmbH, Berlin, 97.

Akrong, R., & Kotu, B.H. (2022). Economic analysis of youth participation in
agripreneurship in Benin. Heliyon, §(1), e08738.

Ali, E. (2021). Farm households’ adoption of climate-smart practices in
subsistence agriculture: Evidence from Northern Togo. Environment
Manage, 67(5), 949-962.

Ali, E., Awade, N.E.,, & Abdoulaye, T. (2020). Gender and impact of climate
change adaptation on soybean farmers’ revenue in rural Togo, West
Africa. Cogent Food and Agriculture, 6(1), 1743625.

Alidou, G.M., & Niehof, A. (2013). Gender roles in cotton production and
management of related organizations in Benin. Gender, Technology and
Development, 17(3), 313-335.

Alle, C.S., Ulrich, Y., Vissoh, V., Pierre, G.H., Agbossou, K., Euloge, G.E., &
Afouda, A.A. (2013). Changements climatiques, perceptions et
adaptations des producteurs sur le plateau d’allada au sud du Bénin.
European Journal of Scientific Research, 107(4), 530-545.

Anugwa, 1.Q., Agwu, AE., Suvedi, M., & Babu, S. (2020). Gender-specific
livelihood strategies for coping with climate change-induced food
insecurity in Southeast Nigeria. Food Security, 12, 1065-1084.

Aoubouazza, M., & Rajel, R. (2013). Impact of extreme climate events on water
resources and agriculture and biodiversity in Morocco. Journal of
Climatology and Weather Forecasting, 1(2), 1-8.



28 LF. Bolarinwa et al. AJSD Vol. 12 Num. 1

APRM (2024). Kingdom of Morocco. African Peer Review Mechanism (APRM).
https:/ /aprm.au.int/en/member-states/morocco. Cited online on

01/01/2025.

Asante, B.O., Ennin, S.A., Osei-Adu, J., Asumadu, H., Adegbidi, A., Saho,
M., & Nantoume, H. (2019). Performance of integrated crop-small

ruminant production systems in West Africa. Agroforest System, 93, 989-
999.

ASDP. (2019). Agricultural Sector Development Programme Phase IL
AGRICULTURAL SECTOR DEVELOPMENT PROGRAMME PHASE II
(ASDP II) | Ministry of Agriculture (kilimo.go.tz)

Awoye, O.H.R., Pollinger, F., Agbossou, EK., & Paeth, H. (2017). Dynamical-
statistical projections of the climate change impact on agricultural
production in Benin by means of a cross-validated linear model

combined with Bayesian statistics. Agricultural and Forest Meteorology,
234, 80-94.

BAD. (2016). Togo: Document de stratégie pays 2016-2020. Abidjan, Cote
d'Ivoire: Départements ORWA /ORTS/TGFO, Groupe de la Banque
Africaine de Dévéloppement.
Togo_-_Document_de_stratégie_pays_2016-2020.pdf (afdb.org)

Baudron, F., Andersson, J.A., & Giller, K.E. (2009). Women's Participation in
Agriculture: Challenges and Opportunities. Journal of Agricultural
Economics, 60(2), 123-135.

Binagwa, P.H. (2021). Community-Based Vulnerability Assessment of Gender
Groups to Climate Change at Karangai Arusha Tanzania. Gender Field
Report. AWARD - One Planet Laureate Cohort II. Unpublished.

Bird, B. (2019). Draining Dar’'s Economy - The Impact of Floods
on Tanzania’s Commercial Capital. Dar es Salaam. Draining Dar’s
Economy - The Impact of Floods on Tanzania’s Commercial
Capital (world bank.org)

Blein, R., Bwalya, M., Chimatiro, S., Faivre-Dupaigre, B., Kisira, S., Leturque,
H., & Wambo-Yamdjeu, A. (2017). Agriculture in Africa:
transformation and outlook.
https:/ /www.tralac.org/images/docs/ 6460/ agriculture-in-africa-
transformation- and-outlook.pdf


https://aprm.au.int/en/member-states/morocco
https://www.kilimo.go.tz/programmes/view/agricultural-sector-development-programme-phase-ii-asdp-ii
https://www.kilimo.go.tz/programmes/view/agricultural-sector-development-programme-phase-ii-asdp-ii
https://www.kilimo.go.tz/programmes/view/agricultural-sector-development-programme-phase-ii-asdp-ii
https://www.kilimo.go.tz/programmes/view/agricultural-sector-development-programme-phase-ii-asdp-ii
https://www.afdb.org/fileadmin/uploads/afdb/Documents/Project-and-Operations/Togo_-_Document_de_strat%C3%A9gie_pays_2016-2020.pdf
https://www.afdb.org/fileadmin/uploads/afdb/Documents/Project-and-Operations/Togo_-_Document_de_strat%C3%A9gie_pays_2016-2020.pdf
https://www.worldbank.org/en/news/opinion/2019/10/01/draining-dars-economy---the-impact-of-floods-on-tanzanias-commercial-capital
https://www.worldbank.org/en/news/opinion/2019/10/01/draining-dars-economy---the-impact-of-floods-on-tanzanias-commercial-capital
https://www.worldbank.org/en/news/opinion/2019/10/01/draining-dars-economy---the-impact-of-floods-on-tanzanias-commercial-capital
https://www.worldbank.org/en/news/opinion/2019/10/01/draining-dars-economy---the-impact-of-floods-on-tanzanias-commercial-capital
https://www.tralac.org/images/docs/6460/agriculture-in-africa-transformation-and-outlook.pdf
https://www.tralac.org/images/docs/6460/agriculture-in-africa-transformation-and-outlook.pdf
https://www.tralac.org/images/docs/6460/agriculture-in-africa-transformation-and-outlook.pdf

Gender-Specific Climate Change Adaptation Agricultural Practices in Africa 29

CDP. (2020). Africa Report Benchmarking Progress Towards Climate Safe
Cities, States, and Regions.
https:/ /www.greengrowthknowledge.org/research/cdp-africa-report-
benchmarking-progress-towards-climate-safe-cities-states-and-regions.

CGIAR. (2015). Water, Land and Ecosystems Research Program Report.
International Water Management Institute.

Chakri, S. (2013). Impact of Climate Change on Agriculture and Food Security.
Journal of Environmental Science and Technology, 7(3), 45-53.

Choukri, H., Hejjaoui, K., El-Baouchi, A., El Haddad, N., Smouni, A., Maalouf,
F., ... & Kumar, S. (2020). Heat and drought stress impact on phenology,
grain yield, and nutritional quality of lentil (Lens culinaris Medikus).
Frontiers in Nutrition, 7, 596307.

CIAT & World Bank. (2017). Climate-smart agriculture in Tanzania.
International Center for Tropical Agriculture (CIAT); World Bank.
Retrieved from:
https:/ /cgspace.cgiar.org/bitstream/handle /10568 /84184 / CSA %20Pro
file%20Tanzania.pdf

CIAT/BFS/USAID. (2017). Climate-Smart Agriculture in Uganda. CSA
Country Profiles for Africa Series. International Center for Tropical
Agriculture (CIAT); Bureau for Food Security, United States Agency for

International Development (BFS/USAID), Washington, D.C.

Clements, D. R., & Ditommaso, A. (2011). Climate change and weed adaptation:
can evolution of invasive plants lead to greater range expansion than
forecasted? Weed Research, 51(3), 227-240.

Collins, M., Knutti, R., Arblaster, J.L., Dufresne, J.L., Fichefet, T., Friedlingstein,
P., Gao, X., Gutowski, W.]., Johns, T., Krinner, G., Shongwe, M., Tebaldi,
C., Weaver, AJ.,, & Wehner, M. (2013). Long-term climate change:
Projections, commitments and irreversibility. In T.F. Stocker, D. Qin, G.-
K. Plattner, M. Tignor, S.K. Allen, J. Doschung, A. Nauels, Y. Xia, V. Bex,
& P.M. Midgley (Eds.). Climate Change 2013: The Physical Science
Basis. Contribution of Working Group I to the Fifth Assessment Report
of the Intergovernmental Panel on Climate Change pp. 1029-1136.
Cambridge University Press.


https://www.greengrowthknowledge.org/research/cdp-africa-report-benchmarking-progress-towards-climate-safe-cities-states-and-regions
https://www.greengrowthknowledge.org/research/cdp-africa-report-benchmarking-progress-towards-climate-safe-cities-states-and-regions
https://www.greengrowthknowledge.org/research/cdp-africa-report-benchmarking-progress-towards-climate-safe-cities-states-and-regions
https://cgspace.cgiar.org/bitstream/handle/10568/84184/CSA%20Pro

30 LF. Bolarinwa et al. AJSD Vol. 12 Num. 1

Cuni-Sanchez, A., Fandohan, B., Assogbadjo, A., & Sinsin, B. (2012). Local
farmers’ perception of climate change in Benin (West Africa). Climate
and Development, 4(2), 114-128.

Dah-gbeto Afiavi, P., & Villamor, G.B. (2016). Gender-specific responses to
climate variability in a semi-arid ecosystem in northern Benin. Ambio,
45(S3), 297-308.

Dandjlessa, J., Ezin, B., Zossou, N., & Ahanchede, A. (2022). Mapping actual
distribution of invasive species siam weed and its abundance across
biogeographical zones in Benin (West Africa). Advances in Weed Science,
39, €20210081.

Day, R., Abrahams, P., Bateman, M., Beale, T., Clottey, V., Cock, M., Yelitza, C.,
Natalia, C., Regan, E., Godwin, J.L., Jose, G., Moreno, P.G., Murphy S.T.,
Oppong-Mensah, B., Phiri, N., Pratt, C., Silvestri, S., & Witt, A. (2017).
Fall armyworm: impacts and implications for Africa. Outlooks Pest
Management, 28, 196-201.

Degla, P., Adekambi, S., & Adanhoussode, P. (2016). Drivers of multiple
cropping-systems as adaptive strategy to climate change in Central-
Benin (West Africa). Journal of Agricultural Science Archives, 8(8), 48-58.

Delgado, J.A., Barrera Mosquera, V.H., Alwang, J.R. Villacis-Aveiga, A,
Cartagena Ayalab, Y.E., Neera, D., Monard, C., & Escudero Loépezb,
L.O. (2011). Potential use of cover crops for soil and water conservation,
nutrient management, and climate change adaptation across the tropics.
Advances in Agronomy, 165, 176-182.

Dosso, F., Idrissou, L., & Moussa, LM. (2021). Innovativity in legislative,
political and organizational frameworks of sustainable land
management in Benin. Asian Journal of Agricultural Extension, Economics
and Sociology, 39(11), 603-615.

Dossou-Aminon, 1., Dansi, A., Ahissou, H., Cissé, N., Vodouhe, R., & Sanni,
A. (2016). Climate variability and status of the production
and diversity of sorghum (Sorghum bicolor (L) Moench) in the

arid zone of northwest Benin. Genetic Resources and Crop Evolution,
63(7), 1181-1201.



Gender-Specific Climate Change Adaptation Agricultural Practices in Africa 31

Dossou-Cadja, S.C.R., & Akimabera, C.F. (2020). Hello can you hear me? On
climate change: Inequalities and gender vulnerability in Benin. African
Journal on Land Policy and Geospatial Sciences, 3(2), 116-127.

Dunne, D. (2018). Rise in insect pests under climate change to hit crop
yields,  study says.  Carbon  Brief, 30. Available at:
https:/ /www .carbonbrief.org/rise-in-insect-pests-under-climate-
change-to-hit-crop-yields-study-says.

Durodola, O.S. (2019). The impact of climate change induced extreme events on

agriculture and food security: A review on Nigeria. Agricultural Sciences,
10(04), 487-498.

ETF (European Training Foundation) (2021). The future of skills: A case study
of agri-food sector in Morocco.
https:/ /www .etf.europa.eu/sites/default/files/2021-04/ future_of _
skills_agri-food_sector_in_morocco.pdf. Cited online on 01/01/2025.

Fadina, A M.R., & Barjolle, D. (2018). Farmers’ adaptation strategies to climate
change and their implications in the Zou department of South Benin.
Environments, 5(1), 15.

FAO. (2015). FAO Statistical Pocketbook: World food and agriculture. Food and
Agriculture Organization of the United Nations.

FAO. (2017). The State of Food and Agriculture 2017: Leveraging Food Systems
for Inclusive Rural Transformation. Food and Agriculture Organization
of the United Nations, Rome.

FAO. (2019). National gender profile of agriculture and rural livelihoods in
Ethiopia. Food and Agriculture Organization of the United Nations.
Retrieved from https:/ /www.fao.org/3/ca0233en/ca0233en.pdf

FAO and ECOWAS Commission (2018). National Gender Profile of Agriculture
and Rural Livelihoods - Nigeria. Country Gender Assessment Series,
Abuja. p. 92.
https:/ / openknowledge.fao.org/server/api/core/bitstreams/4e7191a3
-df51-46f1-a5cb-2f4534a13eb5/ content

Gadédjisso-Tossou, A., Egbendewe-Mondzozo, A., & Abbey G.A. (2016).
Assessing the impact of climate change on smallholder farmers’ crop net

revenue in Togo. Journal of Agriculture and Environments for International
Development (JAEID), 110(2), 229-248.


https://www.carbonbrief.org/rise-in-insect-pests-under-climate-change-to-hit-crop-yields-study-says
https://www.carbonbrief.org/rise-in-insect-pests-under-climate-change-to-hit-crop-yields-study-says
https://www.carbonbrief.org/rise-in-insect-pests-under-climate-change-to-hit-crop-yields-study-says
https://www.etf.europa.eu/sites/default/files/2021-04/future_of_%20skills_agri-food_sector_in_morocco.pdf.
https://www.etf.europa.eu/sites/default/files/2021-04/future_of_%20skills_agri-food_sector_in_morocco.pdf.

32 LF. Bolarinwa et al. AJSD Vol. 12 Num. 1

Gadedjisso-Tossou, A., Adjegan, K.I., & Kablan, A.K.M. (2021). Rainfall and
temperature trend analysis by Mann-Kendall test and significance for
rainfed cereal yields in Northern Togo. Science, 3(1), 17.

Gbaguidi, A., Faouziath, S., Orobiyi, A., Dansi, M., Akouegninou, B., & Dansi,
A. (2015). Connaissances endogenes et perceptions paysannes de
I'impact des changements climatiques sur la production et la diversité
du niébé (Vigna unguiculata (L.) Walp.) et du voandzou (Vigna
subterranea (L.) Verdc.) au Bénin. International Journal of Biological and
Chemical Sciences, 9, 2520-2541.

Gbemavo, C.D.S]J., Toffa, J., Tchakpa, C., Loko, Y.L.E., Djedatin, G., Ewedje
E.E., Orobiyi, A., Sedah, P., & Sabot, F. (2022). Rice farmers’ perceptions
and response to climate variability, and determinants of adaptation
strategies in the Republic of Benin. International Journal of Climate Change

Strategies and Management, 14(4), 332-353.

GIZ. (2021). Climate Expert: Morocco. Available at:
http:/ /www .climate-expert.org/en/home/business-adaptation/
morocco/

Goergen, G., Vayssieres, J.F., Gnanvossou, D., & Tindo, M. (2011). Bactrocera
invadens (Diptera: Tephritidae), a new invasive fruit fly pest for the
Afrotropical region: host plant range and distribution in West and
Central Africa. Environmental Entomology, 40(4), 844-854.

Goergen, G., Kumar, P.L., Sankung, S.B., Togola, A., & Tamo, M. (2016). First
report of outbreaks of the fall armyworm Spodoptera frugiperda (JE
Smith)(Lepidoptera, Noctuidae), a new alien invasive pest in West and
Central Africa. PloS one, 11(10), e0165632.

Gumma, M. K,, Desta, G., Amede, T., Panjala, P., Smith, A. P., Kassawmar, T, ...
& Whitbread, A. M. (2022). Assessing the impacts of watershed
interventions using ground data and remote sensing: a case study in

Ethiopia. International journal of environmental science and technology,
19(3), 1653-1670.

Hitayezu, J.,, Mugaruka, A., & Nduwayezu, J. (2014). The Impact of Climate
Change on Smallholder Farmers in Rwanda. Journal of Environmental
Science and Technology, 7(3), 45-53.


http://www.climate-expert.org/en/home/business-adaptation/morocco/
http://www.climate-expert.org/en/home/business-adaptation/morocco/
http://www.climate-expert.org/en/home/business-adaptation/morocco/

Gender-Specific Climate Change Adaptation Agricultural Practices in Africa 33

Hounnou, F.E., Dedehouanou, H., Zannou, A., Agbahey, J., & Biaou, G. (2019).
Economy- wide effects of climate change in Benin: An applied general
equilibrium analysis. Sustainability, 11(23), 6569.

IFPRI (International Food Policy Research Institute). (2009). The Impact of
Climate Variability and Change on Economic Growth and Poverty in
Zambia. IFPRI Discussion Paper 00890. www.ipcc.ch.

INSAE. (2020). Les comptes nationaux du quatrieme trimestre du Bénin.
Institut National de la Statistique et de 1’Analyse Economique, Bénin.
https:/ /www.insae-bj.org/actualites/161-les-comptes-nationaux-du-
4emetrimestre 2019.

INSEED. (2023). 5eme Recensement général de la population et de 1'habitat
(RGPH-5). In: Institut National de la Statistique et des Etudes
Economiques et Démographiques, p. 8p.

IPCC Climate Change. (2007). The physical science basis. Contribution of
working group 1 to the fourth assessment report of the
Intergovernmental Panel on Climate Change. Cambridge University
Press, Cambridge, United Kingdom and New York, NY, USA, 996(2007),
113-119.

Jalloh, A., Nelson, G.C., Thomas, T.S., Zougmoré, R.B., & Roy-Macauley, H.
(Eds.). (2013). West African agriculture and climate change: A comprehensive
analysis. International Food Policy Research Institute.

Khattabi, A., & Bellaghmouch, F.M. (2009). Vulnerability of coastal ecosystems
in Northeast of Morocco to shoreline erosion and sea level rise. IOP
Conference Series: Earth and Environmental Science, 6(35), 352025.

Kinkingninhoun-Médagbé, F.M., Diagne, A., Simtowe, F., Agboh-Noameshie,
AR, & Adégbola, P.Y. (2010). Gender discrimination and its impact on
income, productivity, and technical efficiency: Evidence from Benin.
Agriculture and Human Values, 27(1), 57-69.

Kola, E., Yabi, L, & Pilabina, S. (2019). Changement climatique, mutation de la
production agricole et perceptions paysannes dans la zone togolaise de
production du café et du cacao (Afrique de I'Ouest). XXXII International
Colloque of AIC “Climatic Change, Variability and Climatic Risks”
Aristotle University of Thessaloniki, 29 May - 1 June 2019. Thessaloniki,
Greece.


https://www.insae-bj.org/actualites/161-les-comptes-nationaux-du-4emetrimestre%202019
https://www.insae-bj.org/actualites/161-les-comptes-nationaux-du-4emetrimestre%202019
https://www.insae-bj.org/actualites/161-les-comptes-nationaux-du-4emetrimestre%202019

34 LF. Bolarinwa et al. AJSD Vol. 12 Num. 1

Koudahe, K., Koffi, D., Kayode, J., Awokola, S., & Adebola, A. (2018). Impact
of climate variability on crop yields in southern Togo. Environmental
Pollution and Climate Change, 2(1), 1-9.

Lekwot, V.E., Uchenna, E.I, & Alfred, J. (2012). Climate change and poverty:
Assessing impacts in Nigeria. Journal of Environmental Management and
Safety, 3(6), 13-27.

Loko, Y.L, Dansi, A., Agre, A.P.,, Akpa, N., Dossou-Amin, I., Assogba, P.,
Dansi, M., Akpagana, K., & Sanni, A. (2013). Perceptions paysannes et
impacts des changements climatiques sur la production et la diversité
variétale de l'igname dans la zone aride du Nord-Ouest du Bénin.
International Journal of Biological and Chemical Sciences, 7(2), 672-695.

Maktit, M. (2009). Plan national de lutte contre le réchauffement climatique.

Maktit, A. (2014). Climate Change and Its Effects on Agricultural Water
Management. Journal of Environmental Science and Technology, 8(2),
123-130.

Masenya, C., Reweta, W., Magere, D., Temba, L., & Macha, D. (2018). Drivers of
economic growth in Tanzania. Bank of Tanzania Working Paper Series
(No. 14). Retrieved from
https:/ /www.bot.go.tz/Publications/Other/ Working % 20Papers %20Se
ries/sw/2020021122482890233.pdf

Moroccan Ministry of Environment. (2020). 2nd Environmental Performance
Review of Morocco. UNECE.

Moore, A. (2021). 5 Ways Climate Change Impacts Forests _ College of Natural
Resources News. Available at:

https:/ /cnr.ncsu.edu/news/2021 /08 / 5-ways-climate-change-impacts-
forests/.

Mounirou, I, & Lokonon, B.O.K. (2018). Perception of climate change impacts
on agricultural production decisions: Insights from the Banikoara
commune of Benin. Journal of Agriculture and Environment for
International Development (JAEID), 112(1), 65-80.

Nassif, F. (2008). The gender-livestock-climate change connection: Local
experiences and lessons learned from Morocco. In P. Rowlinson, M.
Steele, A. Nefzaoui (Eds). Livestock and global climate change. British


https://www.bot.go.tz/Publications/Other/Working%20Papers%20Series/sw/2020021122482890233.pdf
https://www.bot.go.tz/Publications/Other/Working%20Papers%20Series/sw/2020021122482890233.pdf
https://cnr.ncsu.edu/news/2021/08/5-ways-climate-change-impacts-forests/
https://cnr.ncsu.edu/news/2021/08/5-ways-climate-change-impacts-forests/
https://cnr.ncsu.edu/news/2021/08/5-ways-climate-change-impacts-forests/

Gender-Specific Climate Change Adaptation Agricultural Practices in Africa 35

Society of Animal Science. Cambridge. University Press. ISBN 978-0-
906562-62-8.

Nelson, G.C., Rosegrant, M.W., Koo, J., Robertson, R., Sulser, T., Zhu, T., Ringler
C., Msangi, S., Palazzo, A., Batka, M., & Magalhaes, M. (2009). Climate
change: Impact on agriculture and costs of adaptation (vol. 21). International
Food Policy Research Institute.

Obossou, E.A., Chah, .M., Anugwa, 1.Q., & Reyes-Garcia, V. (2023). Gender
dimensions in the adoption of climate-smart agriculture technologies in

response to climate change extremes in Benin. Regional Environmental
Change, 23(3), 93.

Ojo, T. O., & Baiyegunhi, L. J. S. (2020). Determinants of credit constraints and
its impact on the adoption of climate change adaptation strategies

among rice farmers in South-West Nigeria. Journal of Economic
Structures, 9(1), 1-15.

Onyeneke, R., Okoli, C., & Nwankwo, G. (2020). Progress in Climate-
Agricultural Vulnerability Assessment in Nigeria. Atmosphere, 11(2),
190.

Owombo, P.T., Idumah, F.O., & Afolayan, A.F. (2015). Assessing factors
affecting adherence to safety precautions in pesticides use among cocoa
farmers in Nigeria. Available from:
https:/ /www.researchgate.net/publication/276409791_Assessing_Fact
ors_Affecting Adherence_to_Safety_Precautions_in_Pesticides_Use_am
ong_Cocoa_Farmers_in_Nigeria. Accessed January 26, 2025.

Patz, J.A., Epstein, P.R., Burke, T.A., & Balbus, ].M. (1996). Global climate
change and emerging infectious diseases. Jama, 275(3), 217-223.

Pilo, M., Gerber, N., & Wiinscher, T. (2021). Impacts of adaptation to climate
change on farmers’ income in the savanna region of Togo. Revue
Economique, 72(3), 421-442.

PNA. (2022). Plan national d’adaptation aux changements climatiques du Bénin.
Ministére du Cadre de Vie et du Développement Durable, Direction
Générale de  I'Environnement et du Climat (DGEC).
https:/ /unfccc.int/sites/ default/ files/ resource/ PNA_BENIN_2022_0.p
df


https://www.researchgate.net/publication/276409791_Assessing_Factors_Affecting_Adherence_to_Safety_Precautions_in_Pesticides_Use_among_Cocoa_Farmers_in_Nigeria
https://www.researchgate.net/publication/276409791_Assessing_Factors_Affecting_Adherence_to_Safety_Precautions_in_Pesticides_Use_among_Cocoa_Farmers_in_Nigeria
https://www.researchgate.net/publication/276409791_Assessing_Factors_Affecting_Adherence_to_Safety_Precautions_in_Pesticides_Use_among_Cocoa_Farmers_in_Nigeria
https://unfccc.int/sites/default/files/resource/PNA_BENIN_2022_0.pdf
https://unfccc.int/sites/default/files/resource/PNA_BENIN_2022_0.pdf

36 LF. Bolarinwa et al. AJSD Vol. 12 Num. 1

Sanou, K., Amadou, S., Adjegan, K. & Tsatsu K. (2018). Perceptions et
stratégies d’adaptation des producteurs agricoles aux changements
climatiques au nord-ouest de la région des savanes du Togo. Agron. Afr.

30(1):87-97.
Shayo, M. (2013). Report on forest, rangelands, and climate change adaptation in
Tanzania. Presented in the Workshop on Forests,

Rangelands and Climate Change Adaptation in Southern Africa,
Johannesburg, South Africa 17 - 19 June. p. 1-14.
38073-0df56be385eb9095{0408259507d7fee9.pdf (fao.org)

Singla, R., Sharma, S.K., Mohan, A., et al. (2010). Evaluation of Risk Factors for
Antituberculosis Treatment Induced Hepatotoxicity. Indian Journal of
Medical Research, 132, 81-86.

Smur G, Teka K, Teklehaimanot A. Small-scale-irrigated agriculture
empowered women-headed households in Tigray, Ethiopia. Irrig. and
Drain. 2021;1-9. https:/ /doi.org/10.1002/ird.2550

Soglo, Y.Y., & Nonvide, G.M.A. (2019). Climate change perceptions and
responsive strategies in Benin: The case of maize farmers. Climatic
Change, 155(2), 245-256.

Sonneveld, B.G.].S., Keyzer, M.A., Adegbola, P., & Pande, S. (2012). The impact
of climate change on crop production in West Africa: An assessment for

the Oueme river basin in Benin. Water Resources Management, 26, 553-
579.

Soviadan, M.K.,, Koffi-Tessio, E.M., Enete, A.A., & Jackson, N. (2019). Impact of
climate change on cotton production: Case of Savannah region,
Northern Togo. Agricultural Sciences, 10, 927-947.

Teka, O., Laurent Houessou, G., Oumorou, M., Vogt, J., & Sinsin, B. (2013). An
assessment of climate variation risks on agricultural production:
Perceptions and adaptation options in Benin. International Journal of
Climate Change Strategies and Management, 5(2), 166-180.

Tesfamichael, W., & Wossen, T. (2016). Gender-differentiated impacts of climate
variability in Ethiopia. In Gender and Climate Change Adaptation. pp.
14-28. Taylor & Francis.


https://www.fao.org/forestry/38073-0df56be385eb9095f0408259507d7fee9.pdf

Gender-Specific Climate Change Adaptation Agricultural Practices in Africa 37

URT. (2014). The United Republic of Tanzania 2014/15 Annual Agricultural
Sample Survey Report; National Bureau of Statistics: Dar es Salaam,
Tanzania, 2015.

URT - United Republic of Tanzania. (2015). National Adaptation Programmes
of Action (NAPA). Dar es Salaam: Vice President's Office, Division of
Environment.

URT - United Republic of Tanzania (URT). (2016). 2016/17 Annual Agriculture
Sample Survey Report. National Bureau of Statistics.

USAID.  (2016). Climate change risk  profile.  Available at:
https:/ /www .climatelinks.org/sites/ default/files /asset/ document/20
16_USAID_C limate Risk Profile - Morocco.pdf.

USAID. (2020). Ethiopia fact sheet: Agriculture and food security. U.S. Agency
for International Development. Retrieved from
https:/ /www.usaid.gov/sites/default/files /2022-05/ Ethiopia_Fact-
Sheet_Ag-Food-Security_Oct-2020.pdf

Vissoh, P.V., Tossou, R.C., Dedehouanou, H., Guibert, O.C., Codjia, S.D., &
Agbossou, V.EK. (2012). Perceptions et stratégies d’adaptation aux
changements climatiques : le cas des communes d’Adjohoun et de
Dangbo au Sud-Est Bénin. Les Cahiers d’Outre-Mer, 260, 479-492.

Waibena, T.-e.D., Okey, M.K.N. & Kao, P. (2019). Effet de I'adoption de la
fertilisation organique et de la jachére améliorée sur le revenu des
producteurs de mais de la région maritime au Togo. 6th African
Conference of Agricultural Economists, Abuja, Nigeria. p.27.

Wang F., Harindintwali J.-D., Wei K., et al., (2023). Climate change: Strategies
for mitigation and adaptation. The Innovation Geoscience 1(1), 100015.
https://doi.org/10.59717 /j.xinn-geo.2023.100015

Welteji, D. (2018). A critical review of rural development policy of Ethiopia:
Access, utilization and coverage. Agriculture & Food Security, 7(1), 55.
https:/ /doi.org/10.1186/s40066-018-0208-y

World Bank. (2016). Transforming agriculture: Realizing the potential of
agriculture for inclusive growth and poverty reduction. Tanzania
Economic Update, (8). Retrieved from
http:/ /documents.worldbank.org/curated /en/397741475202241006/ Tr



https://www.climatelinks.org/sites/default/files/asset/document/2016_USAID_Climate%20Risk%20Profile%20-%20Morocco.pdf
https://www.climatelinks.org/sites/default/files/asset/document/2016_USAID_Climate%20Risk%20Profile%20-%20Morocco.pdf
https://www.climatelinks.org/sites/default/files/asset/document/2016_USAID_Climate%20Risk%20Profile%20-%20Morocco.pdf
https://www.usaid.gov/sites/default/files/2022-05/Ethiopia_Fact-Sheet_Ag-Food-Security_Oct-2020.pdf
https://www.usaid.gov/sites/default/files/2022-05/Ethiopia_Fact-Sheet_Ag-Food-Security_Oct-2020.pdf
http://documents.worldbank.org/curated/en/397741475202241006/Transforming-agriculture-realizing-the-potential-of-agriculture-for-inclusive-growth-and-poverty-reduction

38 LF. Bolarinwa et al. AJSD Vol. 12 Num. 1

ansforming-agriculture-realizing-the-potential-of-agriculture-for-
inclusive-growth-and-poverty-reduction.

World Bank. (2016, 2021). Morocco Energy Policy MRV Report. World Bank
Group

Yegbemey, R.N. (2020). Farm-level land use responses to climate change
among smallholder farmers in northern Benin, West Africa. Climate
and Development, 13(7), 593-602.

Yegbemey, R.N., Biaou, G., Yabi, J.A., Kokoye, S.E.H. (2014). Does awareness
through learning about climate change enhance farmers” perception of
and adaptation to climate uncertainty? In Leal Filho, W., Alves, F,,
Caeiro, S., Azeiteiro, U. (Eds), International perspectives on climate change.
Climate  change  management  (pp.227-238).  Springer, = Cham.
https:/ /doi.org/10.1007/978-3-319-04489-7_16.

Yegbemey, R.N., Yabi, J.A., Tovignan, S.D., Gantoli, G. & Kokoye,
SEH. (2013). Farmers’ decisions to adapt to climate change under
various property rights: A case study of maize farming in northern
Benin (West Africa). Land Use Policy, 34, 168-175.

Yegbemey, R.N., Yegbemey, E.O., & Yabi, J.A. (2017). Sustainability analysis of
observed climate change adaptation strategies in maize farming in
Benin, West Africa. Outlook on Agriculture, 46(1), 20-27.


http://documents.worldbank.org/curated/en/397741475202241006/Transforming-agriculture-realizing-the-potential-of-agriculture-for-inclusive-growth-and-poverty-reduction
http://documents.worldbank.org/curated/en/397741475202241006/Transforming-agriculture-realizing-the-potential-of-agriculture-for-inclusive-growth-and-poverty-reduction
https://doi.org/10.1007/978-3-319-04489-7_16

