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ABSTRACT

Natural and Human activities have overtime caused significant shift in the climate state
creating climate change. The change in climate state affects all aspects of human life
causing mass migration and great loss of human life. It is believed that agriculture is the
most susceptible sector to climate change thus becoming the major force challenging the
livelihood of farmers. Therefore, in response to these forces, farm households have
developed strategies to cope with the aftermath of climate change induced shocks. The
paper highlights some of these strategies among farmers in different locations. It was
noted that the coping mechanisms adopted by farmers suggest that actions changes with
different situations. Furthermore, it was noted that the sustainability of most of the coping
strategies is questionable due to over dependence on the use of natural resources. It was
thus suggested that for greater sustainability of the strategies, there is an urgent need to
find sustainable livelihood strategies of life. This would only be possible through
materialization of existing policies and programmes allocation of resources and building
capacity of farm households.
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1. INTRODUCTION

Climate Change is now a reality and its impact on agriculture and other socio-economic
activities cannot be under estimated. Global warming due to green house gases can change
the variability of climate. Climate variability has attracted much attention in recent decades,
not only because of the globally unparalleled persistence of anomalously low rainfall, but
also because of the low capacity of society and economical systems to cope with climate
change related risks [1]. As a result of this low capacity, extreme climate variability, such as
drought, is frequently accompanied by ecological decline, decimation of livestock herds,
widespread food scarcity, mass migration and great loss of human life [2].

Many believe agriculture is the most susceptible sector to climate change. This is attributed
to the fact that climate change affects the two most important direct agricultural production
inputs; precipitation and temperature [3]. Expected long term changes in rainfall patterns and
shifting temperature zones are expected to have negative effects on agriculture [4]. Climate
change also indirectly affects agriculture by influencing emergence and distribution of crop
pests and livestock diseases, exacerbating the frequency and distribution of adverse
weather conditions, reducing water supplies and irrigation; and enhancing severity of soil
erosion [5,6]. These climatic hazards are becoming the major forces challenging the
livelihood of most farmers [1]. The rural population, for whom agriculture is the primary
source of food, direct and/or indirect employment and income, will be most affected due to
agriculture’s vulnerability to climate changes. For instance [7] noted that over 70% of rural
populations within sub-Saharan Africa (SSA) rely on rain fed small holder agriculture for
subsistence and livelihood. This dependence makes farmers vulnerable to the adverse
impacts of climate change implying that any significant change in climate or weather patterns
not only has the potential to impact on farming activities [8] but also threatens to increase
poverty in the already vulnerable communities. Therefore, climate change and variability in
African smallholder farming systems can be considered as an additional threat to pressures
of population, poverty, killer diseases (HIV/AIDS and malaria) to development of sustainable
livelihoods [9]. Rainfall, in terms of total amount and within season distribution, is the most
important climatic element in the predominantly rainfed small holder agricultural systems
[10]. In addition, floods and drought spells, extreme weather phenomena such as
temperature extremes and unpredictable wind movements, strongly impact on agricultural
productivity.

Despite worldwide coverage of climate change impact, there is intra-sectoral and inter-
sectoral variation in vulnerability depending on location, adaptive capacity and other
socioeconomic and environmental factors. In Europe, for instance, agricultural sector is
believed to benefit from gradual climate change due to the carbon effect and the warming
climate [11,12]. On the other hand, Africa, continent that has contributed almost nothing to
anthropogenic climate change, the impact is believed to be enhanced. This is attributed to
the continent’s low adaptive capacity, over-dependence on predominantly rain-fed
agricultural sector, marginal climate and existence of many other stressors [12,13]. The
negative consequences of climate change in Africa are already happening as prevalent in
frequent floods, droughts and shift in marginal agricultural systems [13]. The climate change
impact on agriculture is believed to be stronger in sub-Saharan Africa [14].

In response to climatic change and variability, farm households over the years have
developed different coping strategies in the aftermaths of climate change induced shock.
Literature has shown that coping and adaptive capacity of people vary from region to region.
They are related to changes in societal aspects such as land use and cultural practices [1].
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reveals that coping with climatic changes requires a combination of various individual
responses at the farm-level and assumes that farmers have access to alternative practices
and technologies available in their locality. The coping capacity is related to environmental
changes which take into consideration aspects such as land use and cultural practices.

The paper brings to light the trend of climate change, its impact on household livelihood and
the coping strategies households have adopted and how they can be viewed from
sustainability point of view.

2. CONCEPT OF CLIMATE CHANGE

To understand climate change, we must first of all understand what climate is. Climate is the
synthesis of weather over a given area or location over a period of at least 30 years. Climate
is the end product of the workings of the climatic system consisting of the atmosphere, the
lithosphere, the hydrosphere, the cryosphere and the biosphere interacting together and
powered by solar radiation. The climatic system is an open system that is in dynamic
equilibrium or steady state over a given period. If this steady state is disturbed as a result of
significant changes in one or more of the components making up the system or the amount
of solar energy powering the system, the climatic system will move over to a new state of
equilibrium to produce a new climatic state. In such a situation, a change in climate is said to
have occurred. Thus, a change in climate represents a significant shift in the climate state.
This shift usually occurs over a long period of time and has a permanent effect on the
ecosystem and the environment until another change occurs. [15] stated that authorities
have variously defined climate change as follows: “A change in climate that is attributable
directly or indirectly to human activities that alter the atmospheric composition of the earth
leading to global warming, has the potential of affecting all natural and human systems and
may be a threat to human development and survival, socially, politically and
economically.” To the Geographers “climate change is the increase in the average
temperature of the earths near surface air”. Some institutions equally describe climate
change “as a change of climate (air temperature, windfall, wind speed) which is attributable
to human activities that alter the composition of the global atmosphere and which are in
addition to natural climate variability, observed over a comparative time period”. [15] still
went further to say that others see “climate change as a long term shift, alteration, or change
in type of climate prevailing over specific location or region”. The most widely used definition
of climate change is that given by [6] as “statistically significant variations that persist for an
extended period, typically decades or longer”. It includes shifts in the frequency and
magnitude of sporadic weather events as well as the slow continuous rise in global mean
temperature.

3. HOUSEHOLD COPING STRATEGIES TO ADVERSE CLIMATIC IMPACTS

Societies are dynamic and they use all possible strategies to reduce the vulnerability to
climatic impacts. There are two kinds of responses to crisis that overlaps across the
temporal scale, coping mechanisms and adaptive capacity. Coping mechanisms are the
actual responses to crisis on livelihood systems in the face of unwelcome situations, and are
considered as short-term responses [16]. Adaptive strategies are the strategies in which a
region or a sector responds to changes in their livelihood through either autonomous or
planned adaptation [17]. Coping mechanisms may develop into adaptive strategies through
time [16]. However, it is often difficult to make a clear distinction between coping
mechanisms and adaptations. This study considers both schemes as coping strategies.
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Populations have developed a number of coping mechanisms in order to live with climate
variation and uncertainty. Indigenous strategies to cope with climatic variability vary among
different geographical locations and between social-religious-cultural settings, as well as
between livelihood cores (e.g. between agro-pastoral communities depending on livestock
raising compared to sedentary farming communities depending primarily on crop
production). It is thus impossible to give a generic overview of indigenous coping
mechanisms. Suffice it to state that coping with climatic variability forms an inherent and
fundamental part of societies hosted in arid, semi-arid and dry sub-humid temperate and
tropical landscapes [18]. Most individuals and households employ a combination of
responses to the impacts of climate on their livelihoods [19]. This suggests that actions
constantly change with different situations.

In many parts of SSA, households rely on a combination of self-insurance and informal risk
sharing arrangements. Many Africans cope with shocks and stresses through informal
strategies that rely on family and community structures-gift exchanges, sharing food,
migration, remittances, child labour, informal cash or in-kind loans, or sending children to live
with relatives- rather than government or market instruments [20]. Though, the coping
mechanisms are not sufficient to address the challenges, and all societies are vulnerable to
climatic shocks, and vulnerability is more acute on the poor, landless and unemployed,
children, women, livestock tenders and large sized households. Wedded with landlessness
and unemployment, water scarcity, unaffordability and unavailability of agricultural inputs
and other stressors, climate change is more likely to continue to gamble the socio-economic
activities and exacerbate the society’s vulnerability.

Food secure households often tend to rely on cash loans from relatives, neighbours and
money lending organizations. Conversely, food insecure households depend less on
informal transfers. This is due to limited networks of relatives and neighbours able to give
cash loans [21]. These households often rely on gifts from relatives and neighbours, and
providing labour in-kind payment. Where possible, waged labour on other farms, off-farm
employment activities, and livelihood diversification are important livelihood coping
strategies. Crop diversification and livestock accumulation are also important risk
management strategies in many parts of SSA.

The farming industry has a long history of demonstrating its capacity to respond to changing
external forces and to implement adaptation and innovations as circumstances change.
Research findings have shown that there are a number of actions that individual farmers can
implement, some of which are specific to particular enterprises while others have a more
general application [4,22]. In general, households do not follow a single coping strategy
during those hard times where often different strategies are taken to maximize their positive
survival. Some of these coping strategies include taking advantage of a  diversified resource
base (to minimize the risk due to harvest failure, they grow many different crops and
varieties, and they also hunt, fish, and gather wild food plants); change in crop types and
varieties; change in the timing of activities (crop harvests, wild plant gathering, hunting and
fishing); change of techniques; change of location; changes in resources and/or life style
(resorting to wild foods in the case of emergency situations such as droughts and floods);
exchange (obtaining food and other necessities from external sources through exchange,
reciprocity, barter, or markets in times of crises); and increased natural resource
management (enhancing scarce and climate sensitive resources management) [23].
However, some strategies have negative repercussion on the health, productivity of
individuals and psychosocial development of children in a family. From the analysis, it can
be concluded that significant number of households took up coping mechanisms that can
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negatively affect their future livelihood and immediate rehabilitation from the shock. These
includes but not limited to sale of farm land, sale of perennial crops, distress sale of farm
equipments, sales of household assets and distress migration. However, under normal
circumstances, coping mechanisms like seeking additional labour work, borrowing grain,
borrowing money and seeking support (from friends, relatives, government and non-
government) can be seen as positive coping mechanisms. Coping with climate variability
and meeting subsistence needs often means households cannot make productive
investments in their farming operation to adapt to climate change or improve long-term
productivity. While many households have made minor strategic adjustments to their farming
practices in response to climate change (in particular, changing planting decisions), few
households can make large investments—in agro-forestry or irrigation, for example—
although households want to invest in such measures. Some of the coping strategies have
eroded the future hope of the farmers, while others have helped them to easily bear the
consequences of environmental shocks.

4. EMPIRICAL STUDIES ON FARM HOUSEHOLD COPING STRATEGIES TO
CHANGING CLIMATE

In a study by [24] it was shown that Northern Shewa farmers of Ethiopian peasant farmers,
through continuous experiments on their environment, have managed to learn how to control
weeds and insects, select crop varieties, classify vegetation types, and cope with climatic
and environmental changes. They have developed various strategies to cope with climate
changes induced disasters (Table 1). They conserve water resources and avoid
unnecessary danger and crisis during dry seasons. They use drought-resistant crops to
address problems related to climate variability and drought in particular [25].

Table 1. Distribution of farmers employing climate related coping strategy in North
Shewa, Ethiopia

Strategy Percentage of farmers employing strategy
Reduced frequency of meals 69.7
Decreased quantity of meals 69
Decreased diversity of meal dishes 51
Sale of farm land 33
Sale of perennial crops 17.9
Distress sale of farm equipments 27.9
Sales of household assets 27.9
Distressed migration 27.7

Source: Adopted from [24]

According to [24], one or more different combinations of coping strategies were employed by
farmers as presented in the Fig. 1.
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Fig. 1. Number of coping strategy (ies) employed by farmers in North Shewa, Ethiopia
Source: [24]

Furthermore, [1] conducted another study in Central Tigray, Ethiopia and found that farmers
employ various coping strategies against climate risks. In the focus discussion group, the
coping strategies to protect against climate related hazards were discussed which include:
food for work scheme, credit, petty businesses (such as firewood and charcoal selling),
reduction of daily meal in amount and frequency to eat and migration. Similar coping
strategies were reported from various studies conducted in different parts of the country [26].

In another study by [10] in two districts in Eastern Zimbabwe, they found that in response to
observed changes in weather patterns and absence of previously known local indicators,
farmers in both communities confirmed to having shifted their normal agricultural practices to
minimise risk and maintain crop productivity. Changes in harvesting dates, crop spacing and
crop diversification were also mentioned as measures put in place to cope with climatic
variability. The coping strategies used in the two districts are presented in Table 2 below.
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Table 2. Percentage Distribution of Coping strategies used by two Districts in Eastern
Zimbabwe

Strategies Makoni Districts Wedza Districts
Crop Combinations 22 51
Early Planting 44 13
Latest Harvest Dates 2 1
Earliest Harvest Dates 4 6
Crop Types 3 8
Crop Spacing 25 16
Other - 5

Source: [10]

In Wedza district, the most preferred coping strategy was growing more than one crop type
and variety in the same piece of land (51%), followed by increasing inter- and intra-row
spacing for maize and legumes to reduce competition for soil moisture, while about 13%
confirmed having changed their cropping calendar, while opening new fields was a strategy
adopted by about 5% of the farmers. In Makoni district, at least 44% of the farmer had
changed their cropping calendars to include dry planting, early and late planting outside the
normal planting time. Also of significance were increasing intra- and inter-row spacing for
different crops (25%). Other options included shifting harvesting dates to include early
harvesting as soon as the crop reaches physiological maturity, and late harvest to minimize
post-harvest losses associated with attaining the required moisture content before marketing
of produce.

[27] while studying the factors affecting the choices of coping strategies for climate extremes
in the Nile Basin of Ethiopia reported that in general, most of the surveyed farmers who
reported experiencing shocks over the past five years sold livestock to cope. The other coping
strategies included borrowing from relatives, eating less, depending on food aid and food-for-work
programs, and looking for off-farm employment. Table 3 describes the types of coping strategies
employed under different climatic shocks by percentage of farmers who used the particular
coping strategy.

Table 3. Percentage Distribution of Coping strategies for Major Environmental Shocks
in Nile Basin of Ethiopia

Strategies Drought Flood Hailstorm
Did Nothing 27 40 37
Sold Livestock 47 40 40
Borrowed from Livestock 9 6 10
Received food Aid 4 1 2
Participated in food for work 5 2 2
Sort off-farm employment 2 2 2
Ate less 3 5 4
Applied soil conservation - 2 -

Source: [27]

In Chicualacuala District of Gaza Province, Mozambique, [28] in a household the following
coping strategies are used in different situations: when crops are damaged by drought, they
move to other locations where food is available, sell liquid assets, buy limited food, use
remittances and eat wild fruits. In Chigubo and Guijá districts (arid and semi-arid zones),
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Gaza province, to cope with erratic rains associated with climate variability, the farmers plant
whenever the rain comes (even if is not normal time for planting) and grow different crops
with the hope that one of the cultures will survive to the weather conditions and succeed until
time of harvesting. When there is crop failure or to compensate low harvesting the following
strategies are used: Sell livestock, Collect and eat wild fruits, Exchange of labor, Engage in
small business, Engage in fishing, Sell firewood and charcoal, Consumption of wild tubers
and fruits, Selling of wild fruits and vegetables, Digging deeper wells and walking long
distances to fetch water and Migration to other areas looking for employment [28].

In the Great Ruaha River Catchment Area, Tanzania, various ways were reported by the
stakeholders consulted to be used in coping with the changing climate, including alterations
in the farming activities [29]. In crop production, the use of early maturing crop varieties in
rice and maize, and planting drought tolerant varieties for other crops were some of the
coping strategies highlighted. Wetland cultivation and migration to other areas were also
reported to have become common among household members in the area. Other ways
mentioned included in-situ water harvesting using tied ridges and mulching to preserve
moisture. Ensuring equitable water allocations for irrigation was also reported as an
important attribute of farmers coping with water scarcity particularly in rice fields. Another
coping strategy was the planting of drought tolerant crops/varieties like sweet potatoes,
cassava, and planting early maturing varieties of maize and beans. Others local coping
strategies include engagement in alternative enterprises that are not completely climate
dependent such as raising and selling chickens. In some places local people are planting
new fruit trees that were not grown in the past, such as mangoes, avocadoes, and
pineapples. It was reported that as a result of increased temperature these fruit trees now
flourish well, a situation that would not be possible in due to the cold temperatures of the
past. Banana trees are also grown nowadays in places that were not producing such a crop
only a few decades ago. To cope with risks related to climate change impacts, some farmers
are now relying on planting crops which were in the past considered to be for the warmer
and drier areas because they now seem to do fairly well due to the changing climate. Crops
such as cashew nuts, onions, sunflowers, and pepper are nowadays commonly produced in
the area. Other farmers also reported to practice fallow where they abandon their farms for a
while to allow for natural fertility regeneration and to control pests and diseases. However,
this is done by those with large land areas. Some practice crop rotation, while others plant
their crops e.g. maize very early in the season, soon after they harvest beans, because they
normally plant beans three times a year (in March or April, July or August and in
September). To assure themselves against crop failure they mix various crops together,
such as maize and beans with vegetables and sweet potatoes.

[30] found that farm households in Kenya employed various strategies in order to cope with
climate related risks. The main strategies adopted are presented in Fig. 2.
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Fig. 2. Changes in agricultural practices reported by farmers in response to perceived
climate change

Source: 30

In far Coastal Orissa area of India, rural households have being found to use various coping
mechanisms to reduce the impact of climate change induced shocks. However as [31]
reported the coping mechanisms vary according to the nature of extreme events.
Accordingly, the strategies practiced to reduce climate change vulnerability during calamity
year in the study area are presented in Table 4.
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Table 4. Coping Strategies during calamity year in Coastal Orissa Area of India

S/N Strategy Percentage of respondents following
theses strategies

Common Drought Flood Cyclone
1. Adjustment in crop varieties

a. Late(early) sowing of crops NA 74 30 NA
b. Use resistant crop variety NA 63 42 NA

2. Adjustment in livestock management
a. Changing livestock composition 60 - - -
b. De-stocking of animals 19 - - -

3. Water management
a. Soil moisture control - 24 NA NA
b. Traditional water harvesting - 17 NA NA

4. Seeking alternate employment - - - -
a. In relief works 37 - - -
b. Within same locality 52 - - -
c. Migration 22 - - -

5. Drawing down inventories
a. Stored foodgrains 56 - - -
b. Sale of cattle 17 - - -
c. Sale of mortgage of land 22 - - -
d. Sale of other assets 08 - - -

6 Reduced expenditure towards
a. food consumption 77 - - -
b. Clothes & festivals 82 - - -
c. Education 60 - - -

7. Cooperative/collective action
a. Raising high bunds/embankments - NA 44 NA
b. Joint cultivation of common lands 19 NA - NA
c. Helping neighbour in reconstruction 11 - - -

8. Drawing upon common property
resources
a. Fish/turtle catching 27 - - -
b. Fuel wood collection 32 - - -

9 Other strategies
a. Cases of non-repayment of dues 11 - - -
b. Posyponed family festivals 07 - - -
c. Borrowing 22 - - -

In Upper East Region of Ghana, [32] found that farmers responses for crops in bad years
are: relying more on legumes than cereals, for immediate food, exchange for food and sale
for cash; shifting planting season; refill, transplanting and plant together; using drought
tolerant crops and early maturing varieties; eating crops that are premature on the field
before harvest is due; going out of production and selling their labour for cash for food. In the
case of pastoral farmers, responses were: animals are sent to areas where water and
pasture are available; after harvesting beans and groundnut nines are stored for them;
animals are allowed to roam in search of feed and water; reduction of herd size through sale;
and storing waste water used in the house for the animals. Other measures included multi-
cropping, relay-cropping and inter-cropping. Other peripheral responses include the
abandonement of farming to engage in other economic activities such as weaving of door
mats, car mats, hand bags and baskets owing to unreliability of rainfall and its consequent
poor yield of produce. Also, due to drying up of rivers and streams during drought years,
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temporary wells are dug within the stream/river bed. Some non-farm coping strategies
adopted included petty trading and cottage industries.

In Nigeria, farm households have also been found to use combination of strategies to cope
with the effect of climatic change. Studies by [33] in Ondo State revealed that coping
strategies to mitigate effect of climate change on food crop production employed by farmers
is presented in Table 5.

Table 5. Coping Strategies employed by farm households in Ondo State, Nigeria

Coping Strategy Regularly Occasionally Never Mean Rank
Early planting 96 (80.0) 21 (17.5) 3 (2.5) 1.78 2nd
Mixed farming 88 (73.3) 32(26.7) 0.00 1.73 3rd
Early harvesting 63 (52.5) 37 (30.8) 20 16.7 1.36 6th
Mulching 46 (38.3) 53(44.2) 21. 17.5 1.24 11th
Constructing fire track 39 (32.5) 27(22.5) 54.45.0 0.88 13th
Mixed cropping 96 (80.0) 24(20.0) 0.00 1.80 1st
Planting drought resistant
crop

73 (60.8) 25(20.8) 22 18.3 1.43 5th

Improved storage facilities 62 (5.7) 33(27.5) 25 20.8 1.31 8th
Soil conservation method 58(45.8) 37(30.8) 25 20.8 1.28 7th
Increase irrigation system 32(26.7) 40(33.3) 48 40.0 0.87 14th
Increase land size cultured 54(45.0) 38(31.7) 28 23.3 1.22 10th
Reduce land size cultured 36 (30.0) 30(25.0) 54 23.3 0.85 15th
Move to different location 43(35.8) 39(32.5) 38 31.7 1.04 12th
Off farm activities 93(77.5) 19(14.2) 10 (8.3) 1.69 4th
Delay planting 55(45.8) 37(30.8) 28 (23.3) 1.23 9th

Source: [33]
Figures in parenthesis are percentages

5. CONCLUDING REMARKS AND POLICY IMPLICATIONS

The coping strategies adopted by farm households suggest that actions constantly change
with different situations. It is important to note that not all strategies to cope with hazards are
efficient or appropriate for long term adaptation. Some strategies are based on short-term
considerations, survival needs, lack of information or foresight and these may impact
negatively on the environment, thereby reducing future adaptive capacity [34]. The
sustainability of different coping strategies also depends on the intensity, duration and
frequency of the hazard. The major threat to most of the coping strategies is their lack of
sustainability in the face of current and projected climate change impacts which would lead
to ecosystem degradation and loss of goods and services from the natural resource pool on
which community depends on.

Also, most of the coping strategies are mostly based on the use of natural resources and
their sustainability under a changing environment is questionable. Hence, there is an urgent
need to find sustainable alternative livelihood strategies of life that would only be possible
through materialization of existing policies and programmes, allocation of resources and
capacity building. This further emphasizes the need for greater investments in rural and
agricultural development to support households’ ability to make strategic long-term decisions
that affect their future well-being. Investments in infrastructure (such as roads and irrigation),
extension services, credit schemes, and climate information systems would help create the
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enabling environment for adaptation. Farmers also need access to essential inputs such as
better seeds and fertilizer, as well as other rural services supporting adaptation, such as
education and health services.
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