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Abstract

The objective of this review on Smallholder farmers perceptions and adaptation strategies in case Ethiopia. Smallholder households obtain
livelihoods through the rural labour market, self-employment in rural non-farm economy, migration and rain-fed agriculture. Agriculture is the
major source of rural livelihoods. Climate refers to the average weather and represents the state of the climate system over a given time period.
Due to natural variability and human interventions, there is increase in the emission of the greenhouse gases reflecting variation of the mean state
of weather variables including temperature, precipitation and wind. Greenhouse gases (GHGs) are more important for their ability to trap heat
from the sun and create atmosphere that supports the life on Earth. However increasing levels of these gases is the cause of global temperatures,
resulting in the most severe ecological crisis that earth has witnessed in the whole of human history. Adaptation is adjustment in ecological,
social or economic systems in response to actual or expected climatic stimuli and the effects or impacts. This term refers to change in processes,
practices or structures to moderate or offset potential damage or to take advantages of opportunities associated with changes in climate. It
involves adjustment to reduce the vulnerability of community’s regions or activities to climate change and variability. Adaptation is important
to climate change issue in two ways- one relating to assessment of impacts and vulnerabilities, the other of the development and evaluation
of response options. In Ethiopian diverse type of e climate adaptation strategies considered crop variety; improve crop and livestock, soil and
water conservation practices and irrigation. The main factor influence to farmers’ adaptation strategy climate changes such as group of age,
family number or size, farm profits, farm dimension, distance to the farm, distance to the market, access to credit, livestock holding, farm to farm
extension and access to climate information is basic one. The crucial barrier to type of weather transform altered copy on the farmers’ side are
luck of knowledge, lack of capital, lack of sufficient land and luck of information. Therefore, future policy should focus on awareness creation on
climate change to adaptation through different ways such as mass media and extensions, encouraging informal social net- works, improving the
availability of credit and enhancing research on use of new crop varieties are more suited in different agro ecological zones.

Keywords: Climate change, Adaptation

Introduction

and perceived. Climate change is a natural phenomenon which
influences agricultural production and negative effect on the
social and economic activities and lead to food insecurity in
particular [1]. According to IPCC [2] Africa is one of the regions
that will be hard hit by the impact of climate change like
increasing in temperature and reduction in rainfall. Agricultural
production and food security in many African countries could be
affected by climate change and variability. By 2020 some countries
rain-fed agriculture could be reduced by up to 50 percent, with
smallholders being the most affected. The impact of climate
change could be reducing the economic growing in some parts of
Africa and these effects are expected to get worse. This implies that

Agriculture is the dominant sector of the economy in most
of least developing countries. Ethiopia is one of the developing
counties in which agriculture is the main source of the Economy.
It contributed 41.6 percent to GDP, 60 percent for employment
and 80 percent for export earnings. This sector is expected to
have a base and primary determinant for GTP. In line with this
environmental conservation it plays a great role in sustainable
economic growth and development. The issue of climate change
stands at the heart of this transformation agenda. Currently the
issue of climate is one of the key agenda worldwide. Ethiopia is
highly vulnerable to climate change and low capacity to adopt
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reduction in agriculture production of the smallholder farmers
and would be further adversely affected food security. To sustain
current levels of food production and to meet future challenges
smallholder farmers' may have to respond to the impact of climate
change using an adaptation strategy. Climate change affects
all aspect of economic growth especially in least developing
countries. To reduce the impact of climate change and enhance
food security, adaptation measures are urgently required. The
process of adaptation options is needed to be location, integrated
and flexible. This climate change affects to all agricultural sector

in a multitude way. For example, changing weather pattern
such as heavy flood and storms makes the agricultural production
low and leading to extreme events of poverty and slow down
economic development. In general, there is a relationship between
climate vulnerability, poverty and food insecurity [3].

Moreover, adaptation is critical and necessary in developing
countries, especially in Ethiopia where the fact that vulnerability is
high. Most people of livelihoods and living standard are affected by
the impact of climate change. Farmers with better knowledge and
information on climate change and agronomic practices enable
to use adaptation methods to cope up with change in climate and
other socioeconomic conditions [4]. A better understanding of the
local dimensions of climatic change is also essential to develop
appropriate adaptation measures that can mitigate the adverse
impact of climate change. Therefore, awareness of the potential
benefits from adaptation is an important issue. According to
Deressa et al. [5] increasing temperature and rainfall variability
in different part of Ethiopia were adversely affect the agricultural
production of the rural household farmers. To minimize the impact
of climate change on stallholder farmers’, adaptation strategy is
vital instrument. The main critical points such as social, economic,
technology and environmental trends are able smallholder
farmers to perceive and adapt to climate change. In addition,
knowledge by itself on the adaptation method and factor affecting
farmer’s choice of the adaptation strategies are enhancing efforts
directly towards tackling to the impact of climate change. (ibid)

By understanding all of these facts, effort should focus on
finding mechanisms in which smallholder farmers can reduce
these problems and improve effort to strength smallholder
farmers’ adaptation to climate change. Generally, it is believed that
the adaptation strategy of smallholder on agriculture to climate
change is imperative to enhance the resilience of agricultural
sectors. Agriculture is the major driver of economic growth
especially in developing countries. Ethiopia is one of the least
developing countries in which majority of its population depend
on agriculture sector. Raising the agricultural production at the
national level leads to improve overall economic growth and
development. However, currently climate change has become a
serious threat to sustainable economic growth [6]. The impacts
of climate change have been adversely affecting the economic
growth. These impacts affect all economic sensitive sectors
especially agriculture sector. Ethiopia is a poor country and its

economy is highly depending on agriculture which had failed to
meet the growing food demand. This is due to the fact that the
negative effect of climate changes on agricultural production [7].
Moreover, According to Deressa [8] Ethiopian agriculture sector is
negatively affected by climatic related disasters with drought and
flood being the major one. Adaptation is an essential strategy to
enable farmers to cope with the adverse effect of climate change
and variability which in turn increase the agricultural production
of the poor farm households [9]. Similarly, knowledge of the
adaptation methods on the side of smallholder farmers may make
it better to tackle the challenge of climate change [10].

Climate change is unexpected impact because it is a natural
phenomenon that varies with location, socio economic and
environmental conditions. The capacity to adapt to climate change
is unequal across and within societies. This fact implies that the
adaptation measures at micro level farm household are important
to get truth and appropriate policies. According to Maddison [10]
there is a difference in the propensity of farmers living in different
locations to adapt. Farmers in different area or agricultural zone
have unequal propensity and capacity to climate change impact
and adaptation. According to Admassie et al. [11] in-depth study
on vulnerability and adaptation should continue. To address this
studying one specific site area is appropriate.

Theoretical Literature Review
Overview of Climate Change

Climate is a thin sense more often than not distinct as
the standard weather or more rigorously, as the arithmetical
explanation in provisions of the indicate and unpredictability
of appropriate quantity over a stage of time from months to
thousands or millions of years. Climate change refers any change
in climate over time through natural variability or as a result
of human activities [2, 12]. Climate change refers a change of
climate which is attributed directly or indirectly to human being
activities that alter the composition of the global atmosphere and
which are in addition to natural climate variability observed over
comparable time period. Africa is highly stressed, low adaptive
capacity and easy vulnerable to climate change. The main penalty
of this negative impact of weather change or present climatic
hazards are poverty, unequal access to resources, food insecurity,
globalization trends, social and political conflicts and incidences of
diseases such as malaria, tuberculosis and HIV/AIDS. This impact
of climate change presents a substantial challenge to regional
agricultural development. The sub Saharan Africa country are low
adaptation mechanism and vulnerable to the widespread effect of
climate change. According to IPCC [2] increase in global average
temperature above the range of 1.5-2.50 which is negatively
influences species distribution and survival. In most of developing
country where the majority of the population has the dependence
on natural resources-based livelihoods, this can an crash on
socio economic and difficulty to the overall threats to sustainable
development.
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Rural agricultural and Climate change

The agricultural sector remains at the centre of developing
countries’ economies. It plays significant role in food safety for
all human being. In spite of their developmental significance,
the rural communities are also characterized by poverty and
marginalization, which aggravate and are aggravated by the effects
of climatic variations, seasonal changes and uncertainty caused by
climate change. According to FAO [3], farmers in some regions may
benefit temporarily from the effects of CO2 emissions in the form
of higher yields, the general consequences of climate change are
expected to be adverse, particularly for the poor and marginalized
who in turn, constitute the main inhabitants of rural agricultural
communities. The main reason is that, the rural agricultural
communities are dependent on the fragile agricultural activities
for their means of livelihoods and they are located in areas of high
environmental risk and climatic exposure and easily affected.

Moreover, the subsistence of these communities is largely
resource-based. More intense and uncertain weather patterns
and extreme events such as floods and droughts contribute to
deforestation, desertification, land degradation, depletion of
water sources, infrastructural and social damage, among others.
This erodes not only local income but ultimately the ability of rural
agricultural communities to respond to the challenges posed by
a changing climate. This makes rural agricultural communities
a priority in the design of innovative climate change responses.
In addition,
achievement of sustainable development goals. It integrates the
sustainable development of economic, social and environmental
by jointly addressing food security and climate challenges.

climate-smart agriculture, contributes to the

It is composed of three main pillars:

a.  Sustainably increasing agricultural productivity and
incomes;

b.  Adapting and building resilience to climate change;

c.  Reducing and/or removing greenhouse gases emissions,
where possible.

Climate-smart agriculture is an approach to developing the
technical, policy and investment conditions to achieve sustainable
agricultural development for food security under climate change.
The effects of climate change on agricultural systems create a
compelling need to ensure comprehensive integration of these
effects into national agricultural planning, investments and
programs. The Climate-smart agriculture approach is designed
to identify and operational sustainable agricultural development
within the explicit parameters of climate change FAO [13].

Climate change and agriculture sector in Ethiopia

There are different ways of classifying the climatic systems of
Ethiopia, including the traditional and the agro-climatic zone in
classification systems [14]. The most commonly used classification
systems are the traditional and the agro climatic zones. According
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to the traditional classification system, which mainly relies on
altitude and temperature for classification, Ethiopia has five
climatic zones. The agro-ecological classification method is based
on combining growing periods with temperature and moisture
regimes. According to the agro-ecological zone classification
system, Ethiopia has 18 major agro ecological zones, which are
further subdivided into 49 sub agro-ecological zones. These agro-
ecologies are also grouped under six major categories [15], which
include the following:

a.  Arid zone: This zone is less productive and pastoral,
occupying 53.5 million hectares (31.5 percent of the country).

b.  Semi-arid: This area is less harsh and occupies 4 million
hectares (3.5 percent of the country). Sub moist: This zone
occupies 22.2 million hectares (19.7 percent of the country),
highly threatened by erosion.

c.  Moist: This agro ecology covers 28 million hectares (25
percent of the country) of the most important agricultural land of
the country, and cereals are the dominant crops.

d.  Sub humid and humid: These zones cover 17.5 million
hectares (15.5 percent of the country) and 4.4 million hectares (4
percent of the country), respectively; they provide the most stable
and ideal conditions for annual and perennial crops and are home
to the remaining forest and wildlife, having the most biological
diversity.

e.  Per-humid: This zone covers about 1 million hectares
(close to 1 percent of the country) and is suited for perennial crops
and forests. Over these diverse agro ecological settings, mean
annual rainfall and temperature vary widely.

Agriculture is the backbone of the Ethiopian economy. In
line with this climate is the key determinant factor for economic
growth and development. This is due to the fact that most of
population in Ethiopia is the dependence of rain fed agriculture
sector. This sector is an important for the communities and also
use as an engine for the country’s economic growth.

The agriculture sector they expressed in the form of crop
production, livestock production, forestry, fishery etc. Each
of them contributed to agriculture sector, for instance crop
production is estimated to contribute about 60 percent, livestock
27 percent, forest and other sub sector around 13 percent of
the total agricultural value in the country [16]. According to [8],
Ethiopia as one of the country’s the most vulnerable to climate
change with the least capacity to respond. Indeed, Ethiopia has
experienced at least five major national droughts since 1980,
along with literally dozens of local droughts. Cycles of drought
create poverty traps for many households, constantly thwarting
efforts to build up assets and increase income. Food shortage and
famine associated with rainfall variability cause a situation of high
dependency on international food aid. And Ethiopia is one of the
biggest food aid receipt countries in Africa that accounts to 20-
30% of all food aid to sub-Saharan Africa [17]. This is due to the
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fact that agricultural production in Ethiopia is adversely affected
by climate change and weather variability’s, which is decreasing
crop yield, decrease in livestock feed availability, affecting animal
health, expansion of tropical dry and expansion of desertification.
Morover, agriculture sector is the Key determinant to the life of
human being. However, it is affected by drought, floods, storms
and rainfall failures. This effect is attributed to the fact that those
factors that affect by climate change can be seriously depressing
agricultural production in the country. As a result the country
leads to shock the economy as a whole and loss malnutrition of
livelihood for the households in particular [18].

The effects of climate change on agricultural production of
Ethiopia is manifested through shortening of maturity period and
then decreasing crop yield, changing livestock feed availability,
affecting animal health, growth and reproduction, depressing
the quality and quantity of forage crops, changing distribution of
diseases, changing decomposition rate, contracting pastoral zones,
expansion of tropical dry forests and expansion of desertification,
etc. Rainfall is highly erratic, most rain falls with high intensity,
and there is a high degree of variability in both time and space.

According to IPCC [2], the successes and failures of crops
have always been subject to prevailing environmental factors.
Crop production is increasingly vulnerable to risks associated
with new and evolving climatic changes. These are variations
in environmental conditions that pose significant challenges to
smallholder farmers. The planet is facing more extreme weather
events, such as heavy precipitation, higher coastal waters,
geographic shifts in storm and drought patterns and warmer
temperatures. Besides, Climate change is regularly listed as a
major contributor to the food insecure state of Ethiopia and
drought remains the top priority by the government [19]. Farmers
also reflect this in their claims that the weather is indeed different
to what it was a few decades ago [20]. However, evidence does not
bear out any significant change in rainfall; although it has some
changes in the pattern of rainfall have been observed.

According to NMA [21], there has been a warming trend in the
annual minimum temperature over the past 55 years. It has been
increasing by about 0.370C every ten years. The country has also
experienced both dry and wet years over the same period. The
trend analysis of annual rainfall shows that rainfall remained more
or less constant when average over the whole county. Ethiopia is
the vulnerable country to climate variability and change due to
lower adaptive capacity, low level of socio-economic development,
high population growth, inadequate infrastructure and lack of
institutional capacity and heavy reliance on natural resource-
based socio-economic activities which are highly climate sensitive.
The country will experience an increasing level of temperature
and precipitation in the coming decadence.

The heavy rainfall and temperature patterns in the different
regions in Ethiopia and the differences in the level of socio-
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economic development implies that the regions differ in their
vulnerability and adaptive capacity to changing climate related
hazards. According to Deressa T, Hassan M, Ringler C [22] found
that Afar, Somali, Tigray and Oromiya regions more vulnerable
to climate change than other rigion of the country. The study
revealed that Afar and Somali is attributed to their low level of
rural service provision and infrastructure development and that
of Tigray and Oromiya to the higher frequency of drought and
flood, lower access to technology, fewer institutions and lack of
institutions. This increasing frequency of droughts and floods
have negatively affected agricultural production, demonstrating
agriculture’s sensitive to climate change.

According to World Bank [7] in Ethiopian context agriculture is
the dominant sector of the economy. It contributes near half of the
GDP and for the vast of majority of the employment, for generating
income, foreign currency and also supplying basic needs of food
security. Even though, Ethiopia is highly vulnerable to climate
variability and change. Due to the fact that highly depend on rain
fed and traditional practices in major part of the area.

Planned climate change in Ethiopia

Over the upcoming year all models agree that temperature
will be enlarge in Ethiopia, model predict precipitation give
contentious grades of both rising and decreasing Precipitation.
Similarly, According to the World Bank [7] Climate change is
projected to reduce yields of the wheat staple crop by 33% in
Ethiopia. This amounts to a serious threat to food security and to
the achievement of major developmental goals.

Hence, there is a strong observable link between climate
change variations and overall economic performance. The
models predicting future climate change scenario in Ethiopia put
conclusion that temperature will increase in the coming decades.
However, there is conflicting results concerning the predicted level
of precipitation [23]. There is constant, decreasing and increasing
level of projected precipitation level are generated using different
models. According to NMA [21] indicate that temperature will
increase in the range of 1.7- 2.1C° by the year 2050 and 2.7-3.4C°
by the year 2080 over Ethiopia. The country will experience an
increasing level of temperature and precipitation in the coming
decades. However, it stated that a small increase in rainfall can
be expected. Studies indicate that Ethiopia in the coming year
will face a decrease in agricultural production due to the adverse
impact of climate change and variability’s [23].

This suggests that agricultural production as an engine of
growth and development and vulnerable to climate change and
climate variability. While the more pronounced effects on crops
and livestock are likely to materialize in later decades, efforts
to enhance the resilience to climate shocks of crop yields and
livestock production should be improve, this mechanism become
increment in agricultural output and lead to achieve the overall
objective of Ethiopian growth and transformation plan.
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Idea of adaptation and climate change

There are diverse definition of adaptation to climate change.
These definitions are given as follows. Adaptation - Adjustment
in natural or human systems in response to actual or expected
climatic stimuli or their effects, which moderates harm or exploit
beneficial opportunities. Various types of adaptation can be
distinguished, including anticipatory and reactive adaptation,
private and public adaptation, and autonomous and planned
adaptation [24].

Adaptation - Practical steps to protect countries and
communities from the likely disruption and damage that will
result from effects of climate change. For example, flood walls
should be built and in numerous cases it is probably advisable
to move human settlements out of flood plains and other low-
lying areas...” (Website of the UNFCCC Secretariat). Adaptation -
Is a process by which strategies to moderate, cope with and take
advantage of the consequences of climatic events are enhanced,
developed, and implemented (UNDP, 2005). All these three
definitions differ from one another in several ways. First, all are
used different words to describe the definition of adaptation.
The first key words in the definition that express adaptation as
‘adjustment’, ‘practical steps’ and ‘process’ can be interpreted
differently by various stakeholders. ‘Process’ seems to be a very
broad and open-ended term that does not include any particular
time or subject references and can easily incorporate

‘steps’ and ‘adjustments. ‘Adjustment’ seems to imply a process
that leads toward some standard or goal. These seemingly small
differences might create different expectations from different
stakeholders, depending on the meaning of the term that they
decide to use.

The IPCC provides a broad definition by distinguishing various
types of adaptation (e.g., anticipatory, reactive, public, planned
adaptation, etc.) and focuses not only on technical adaptation
measures but also on institutional responses. The IPCC definition
also includes adaptation of natural systems not just human. One
can already see that some stakeholders (e.g., community-based
adaptation practitioners) use a more technical interpretation
of the term (the one closer to the definition from the UNFCCC
Secretariat website), while others (e.g., adaptation policymakers)
use a broader definition and emphasize the institutional/policy
side of adaptation. These varied interpretations could have serious
financial implications. Adaptation and mitigation are two split
policy responses to climate change. Both are; however, basically
linked. Mitigation is needed to reduce the impacts and allow for
adaptation to takes place, for ecosystems these boundaries are
generally narrower than for human systems. Because mitigation
measures will not be able to immediately avoid global warming
[25], adaptive measurements will be needed to avert the negative
consequences of climate change at the short term. On the longer-
term mitigation measures will be able to avoid further warming or
even reduce the effect.

How to cite this article:

There are many different strategies that the farmers can
implement to reduce the risk of climate change impacts. Farmers
use different adaptation strategies that fit with the types of the
problems caused by climate change they faced. This is due to the
fact that impact of the climate change is unevenly distributed over
different geographic areas and hence the adaptation mechanisms
also vary with types and level of the impact of climate change.
Therefore, adaptation strategies that the farmers used to reduce
the impact of climate change in different way: for instance changing
crop variety, changing planting dates, mix crop and livestock
production, decrease livestock, moving animals/temporary
migration, change livestock feeds, soil and water management,
planting trees, change from livestock to crop production, change
animal breeds, seek off-farm employment, planting short season
crop, and irrigation/water harvesting are among some of the
several strategies available to enhance social resilience in the face
of climate change [7,26].

Adaptation strategies are differing among individual farmers
depending on their capacity and willingness to adopt. There are
factors that are restricting adaptive capacity and willingness to
adopt as a potential source of limits and barriers to adaptation.
The main constraints and barriers to adaptation are biophysical,
economic, social, and/or technological in nature. According to FAO
[3] Climate change has strong impact on the agricultural sectors
and forestry by modifying or degrading productive capacities and
by directly and indirectly increasing the risks associated with
production. Due to the fact, most of developing countries are
particularly vulnerable to the adverse effects of climate change.
In coming decades, millions of people whose food and livelihood
security depends on farming, fishing, forests and livestock-keeping
are likely to face climatic conditions that are unprecedented in the
history of agriculture. To sustain current levels of food production
and to meet future challenges adaptation is often underestimated
by the international community. Climate-smart agriculture seeks
to maximize benefits and minimize negative trade-offs across the
multiple objectives that agriculture is being called on to address:
food security, development, climate change adaptation, and
mitigation. The key elements include increasing productivity and
resilience, reducing GHG emissions or enhancing sequestration,
and managing interfaces with other land uses. Climate-smart
agricultural options will in many cases be sustainable agriculture
practices that take into account the need for climate change
adaptation and mitigation. Increasing productivity and the
resilience of agricultural systems to climate change impacts,
both from extreme events and slower-onset changes, as well as
enhancing agricultural adaptation by altering exposure, reducing
sensitivity, and increasing adaptive capacity, are considered
fundamental to the continued viability of agriculture sector [13].

Information on climatic condition very important in order to
response the impacts of these changes. Therefore understanding
the linkage between climatic condition and socio-economic
activities are essential method to minimize impact of climate
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change. The understanding of adaptation to the impact of climate
change can be decrease the adverse effect of climate change at
the presence as well as for future climate. Adapting to present
climate is not the same as adapting to future climate change. The
responsible bodies can be learned from the past for the future
about adaptation options and the process of their adoption. this
is due to the fact that the responsible body can be learn from the
past satiations. Studies of adaptation to current climate also make
it clear that human activities are not now always as well adapted
to climate as they might be. In the development context, therefore,
a prudent adaptive response to the threat of climate change may
be to improve adaptation to existing climate and its variability,
including extreme events. Improving adaptation to current
climate variability is not an alternative to preparing for adaptation
to longer term changes in climate. It is an adjunct, a useful first
and preparatory step that strengthens capacity now to deal with
future circumstances [27] cited in Muleta, [28]. Adaptation is
initiatives and measures to reduce the vulnerability of nature
and human systems against or expected climate change effect.
There is various type of adaptation, for example anticipatory
and reactive, private and public, and autonomous and planned.
Adaptive capacity is intimately connected to social and economic
development, but it is uneven distributed to the societies. There
are a lot of limitations that barriers the effectiveness of adaptation
measures. The adaptive capacity is depending on the community
productive bases, capital asset, social network, human capital and
institutions, government, national income, health and technology.
But societies with high adaptive capacity may be vulnerable to
climate change [2]. Agricultural sector is adversely affected by
climate change and variability. This can minimize the negative
impact by using adaptation strategies like adjustment of planting
and crop variety, crop relocation, improved land management (e.g.
erosion control and soil protection through tree planting) [29-54].

Perception of the peoples about climate change

Local awareness and perception of climate variability and
trends related to climate change and associated impacts on
natural resources

i. Changes in rainfall seasonality, abundance

ii. Observed changes and trends in temperature
iii. Cyclones - frequency and severity

iv. Floods - frequency and severity

V. Droughts - frequency and severity

Water resources - changes in quality, quantity

i. Forest Cover - changes in extent, wood supply
ii. Soil fertility, extent of erosion, runoff
iii. Wildlife/Fisheries/Other natural products

» Consequences and impacts of climate related changes and

trends, with particular attention to

Livelihoods and socio-economic impacts

i. Impacts on human health
ii. Changes in food security
ji. Changes in principal sources of income, livelihoods
iv. Changes in crop yields, productivity of rural production
systems
V. Changes in land use mix changes in labor/time devoted

to secure water supply

Vi. Changes in availability of fodder, fuel-wood, non-timber
forest product (NTFPs)
vii. Changes in incidence of bush fires or other consequences

o Expectations of future changes and perceptions of
vulnerability

i. Expectations for rainfall
ii. Anticipated patterns for cyclones, floods, drought
iii. Anticipated changes in land use
iv. Anticipated situation regarding food security
V. Observations on major drivers of observed changes in

rainfall, temperature, food production

vi. Other sources of major impacts on local livelihoods and
the conservation of biodiversity

¢ Observations on responses and adaptation

i. Local initiatives and adaptations adopted in terms of mix
of crops planted

ii. Adoption of soil/water conservation practices

iil. Other measures taken to intensify or diversify

agricultural production

iv. Other major changes in use of natural resources or shifts
in relative importance of local

L. Livelihoods.

¢ Observations about barriers or principal constraints to
adaptation to climate change and Implementation of interventions
to reduce vulnerability

i. Principal interventions that could be implemented to
reduce risks and negative impacts

L Associated with climate change

i. Major constraints or barriers to implementing
recommended interventions

ii. Potential actions that could facilitate and support local

level adaptations to climate change

How to cite this article: Tamiru B S. Smallholder Farmers Perceptions and Adaptation Strategies to Climate Change in Ethiopia Review. Agri Res & Tech:
Open Access J. 2020; 25 (1): 556288. DOI: 10.19080/ARTOAJ.2020.25.556288


http://dx.doi.org/10.19080/ARTOAJ.2020.25.556288

Agricultural Research & Technology: Open Access Journal

Conclusions

In spite of this disparity in the perceived direction of changes in
these elements of climatic change, the adaptation strategies such as
different crop variety and improve crop and livestock are the most
commonly practiced adaptation strategies to climate change by
the households. These includes lack of knowledge, lack of capital,
lack of sufficient land, lack of information and unobserved climatic
related problems are the major ones. In addition, lacks support
from the governmental body as well as not giving emphasis by the
farmers themselves are also among the barriers to climate change
adaptation in the study area. For instance, age of the household
head has positive effect on the probability of farmers to use soil
and water conservation adaptation strategy to climate change. An
increase in age of the household head, increase the probability of
farmers to use soil and water conservation adaptation strategy.
On the other hand, a family size of the household has positively
influence on the probability of farmers to use crop variety and
irrigation adaptation strategies. An increasing in family size
of the household head, increase the probability of farmers to
use different crop variety and irrigation adaptation strategies.
Similarly, the household income from farm is also positively
effects on the probability of farmers to use irrigation and soil and
water conservation adaptation methods. An increase in household
income from farm, increase the probability of farmers use irrigation
and soil and water conservation adaptation methods. Farm size
of the household head has positively influenced the probability of
farmers to use crop variety adaptation strategy. Moreover, Access
to climate information has also positively influence the probability
of farmers to use soil and water conservation strategy to climate
change.

Inaddition,accessto credit,farmto farm extension andlivestock
size are positively determines the probability of farmers use
different crop variety and improve crop and livestock adaptation
strategies to climate change. Distance to the farm and distance
to the market are also positively influence on the probability of
farmers no to adopt any adaptation strategies to climate change.
On the other hand, distance to the farm is negatively determine
the probability of farmers to use improve crop and livestock
adaptation strategy. Besides, Social and physical infrastructure
should be improved and institutions dealing with climate related
issues including the meteorology agency be strengthened to
increase adaptive capacity and also access climate information
is very crucial for pre-informing the farmers about the future
weather condition. Therefore, in this case the role of metrological
agency is very worthwhile in communicating information about
weather condition to the farmer using different mechanisms like
radio and/or television. This awareness creation effort should
be combined with the different types of crop and livestock
production and management practices that farmers could use
different adaptation mechanisms to climate change. Policies
aimed at promoting farm-level adaptation need to emphasize on
the crucial role of providing information on better production
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techniques and enhancing farmers’ awareness on climate change
to enable farmers adapt to climate change. In addition, addressing
the climate related problems calls for the government as well as
NGOs working on this issue to first tackle the barriers to climate
change adaptation in the study area.

These include provision of the necessary capital inputs at
reasonable price, initiating the farmers to give emphasis for the
issue of climate by creating detailed awareness about the causes
and consequences of climate change as well as the adaptation
methods together with continuous follow up from agricultural
extension officers. For example, provisions of material and
technical support for the farmers necessary to tackle the adverse
impact of climate changes. Moreover, Government policies should
support the provision of access to education, credit, extension
services on crop and livestock production, and information on
climate and adaptation measures are necessary to better cope with
climate change in the study area. Additionally, policy interventions
that encourage informal social networks i.e farm to farm extension
services can promote group discussions. This is very necessary for
farmers to share experience, information and knowledge among
them. Therefore, policy program which is intended at reducing the
climate related problems should also focus on accessing improved
inputs such as better seeds, improved livestock and fertilizer to
farmers with fair price. In addition, provision of crop and livestock
insurance has very crucial role in supporting the smallholder

farmers to recover from risks against climate related problems.

References

1. FDRE Ministry of Finance and Economic Development (MoFED-2010)
Growth and Transformation plan (2010/11-2014/15), Addis.

2. IPCC (2007) climate change; Impact, Adaptation and Vulnerability.
Fourth Assessment Report of the Intergovernmental Panel on climate
change Cambridge University press Cambridge.

3. FAO (2011) Framework programme on climate change adaptation.
Food and Agriculture Organization of the United Nation, Rome.

4. Hemachena C, Hassan R (2007) Micro-level Analysis of Farmers’
Adaptation to Climate Change in Southern Africa. IFPRI Discussion
Paper 00714, Environment and Production Technology Division, IFPRI,
Washington DC.

5. Deressa T, Rashid M Hassan, Claudia Ringler, Tekie Alemu, Mohamud
Yusuf (2009) Determinants of farmers’ choice of adaptation methods
to climate change in the Nile Basin of Ethiopia. Journal global
environmental change, 688.

6. Gebreegziabher Z, Mekonnen A, Seyoum A (2012) Carbon Markets and
Mitigation strategies for Africa/Ethiopia: Litereture Review and the
way forward: EDRI research report 14.

7. World Bank (2007) World Development Indicators. The World Bank
Washington, DC.

8. Deressa T (2007) Measuring the Economic Impact of Climate Change
on Ethiopian Agriculture: Ricardian Approach. World Bank Policy
Research Paper No. 4342. Washington DC.

9. Deressa T, Hassan RM, Alemu T, Yesuf M, Ringler C (2008) Analysis the
determinants of farmers’ choise of adaptation methods and perceptions
of climate change in the Nile Basin of Ethiopia. International food
research institute. Washington DC.

Tamiru B S. Smallholder Farmers Perceptions and Adaptation Strategies to Climate Change in Ethiopia Review. Agri Res &
Tech: Open Access J. 2020; 25 (1): 556288. DOI: 10.19080/ARTOAJ.2020.25.556288


http://dx.doi.org/10.19080/ARTOAJ.2020.25.556288

Agricultural Research & Technology: Open Access Journal

10. Meddison D (2007) Perception and adaptation to climate change in
Africa. policy research working paper, 4308.

11. Admassie A, Adenew B, Tadege A (2008) Perceptions of Stakeholders
on climate change and adaptation strategies in Ethiopia. Ethiopian
Economic Association Research Report, Addis Ababa, Ethiopia.

12.UNFCCC (1992) United Nations Framework Convention on Climate
Chang.

13.FAO (2010) FN24; World Bank. 2010. Opportunities and challenges for
a converging agenda: Country examples. (Prepared for the 2010 The
Hague Conference on Agriculture, Food Security and Climate Change).
Washington, DC World Bank.

14.Yohannes G (2003) Ethiopia in view of the National Adaptation
Program of Action. National Meteorological Services Agency, Addis
Ababa, Ethiopia.

15.MoA (Ministry of Agriculture) (2000) Agroecological zonations of
Ethiopia. Addis Ababa, Ethiopia.

16.NMSA (2001) Initial National Communication of Ethiopia to the United
Nations Framework Convention on Climate Change (UNFCCC). Addis
Ababa, Ethiopia.

17.Bezu S, Holden S (2008) Can food-for-work encourage agricultural
production? Food Policy 33(6): 541-549.

18.PANE (2009) The Impact of Climate Change on Millennium
Development Goals (MDGs) and Plan for Accelerated and Sustained
Development to End Poverty (PASDEP) implementation in Ethiopia,
Addis Ababa, Ethiopia.

19. Coates J0, Maxwell D, Tadesse G, Hailu S, Nugussie WZ, et al,, (2010)
Institutional Assessment Report: Tsaeda Amba Woreda, Eastern Tigray,
Ethiopia - Research Program on Livelihood Change Over Time.

20. Amsalu A, Stroosnijder L, de Graaft ] (2007) Long-term dynamics in
land resource use and the driving forces in the Beressa watershed,
highlands of Ethiopia. Journal of Environmental Management 83(4):
448-459.

21.NMA (2007) Climate Change National Adaptation Programme of Action
(NAPA) of Ethiopia. Addis Ababa, Ethiopia.

22.Deressa TT, RM Hassan, C Ringler (2008) Measuring Ethiopian
Farmers’ Vulnerability to Climate Change Across Regional States, IFPRI
Discussion Paper No. 806.

23.Tadele F, Ashenafi B, A Hanjra (undated) Agroecology Matters: Impacts
of Climate Change on Agriculture and Its Implications for Food Security
In Ethiopia: Institute for Land, Water and Society, Charles Sturt
University, Wagga Wagga campus, NSW 2678, Australia: Nova Science
publishers (forthcoming), Inc.,USA.

24.1PCC (2001) Climate Chang: Impacts, Adaptation and Vulnerability,
Technical Summary, IPCC Publication.

25. Parry M, Canziani O, Palutikof ], Linden PJvd, Hanson CE (eds.) (2007)
Climate Change 2007: Impacts, Adaptation and Vulnerability.

26.Bradshaw B, Dolan H, Smit B (2004) Farm-Level Adaptation to Climatic
Variability and Change: Crop Diversification in the Canadian Prairies.
Climatic Change 67: 119-141.

27.UNEP (1998) Handbook on methods for climate change impact
assessment and adaptation strategies. United Nations Environment
Programme Institute for Environmental Studies.

28.Mulatu N (2011) Analysing the Determinants of Farmers’ Preference
for Adaptation Strategies to Climate Change: Evidence from North Shoa
Zone of Amhara Region, MSc Thesis, Addis Ababa University, Ethiopia.

29.Ringler C, Deressa T, RM Hassan, M Yesuf (2009) they studied on
Adaptation to climate change in Ethiopia and South Africa: options and
constraints, ENVSCI-675 pp.14.

30. Ajibefun A, Fatuase A (2011) Analysis of Perception and Adaptation to
Climate Change Among Arable Crop Farmers In Ikogosi Warm Spring
Communities Of Ekiti State, Nigeria.

31. CIMMYT (International Maize and Wheat Improvement Center) (1993)
The adoption of agricultural technology: A guide for survey design.
Economics Program. Mexico City, Mexico.

32.Croppenstedt A, Demeke M, Meschi MM (2003) Technology adoption
in the presence of constraints: the case of fertilizer demand in Ethiopia.
Rev Dev Econ 7(1):58-70.

33.Deressa T, Hassan RM, Ringler C (2010) Perception and adaptation
to climate change: The case of farmers in the Nile Basin of Ethiopia,
Journal of Agricultural science.

34.Di Falco S, Veronesi M, Yesuf M (2011) Does adaptation to climate
change provide food security Micro perspective from Ethiopia. Am ]
Agric Econ 93(3): 829-846.

35.FAO (2009) Climate Change in Africa: The Threat to Agriculture.

36. Gbetibouo GA, Understanding Franzel S (1999) Socioeconomic factors
affecting the adoption potential of improved tree fallows in Africa.
Agroforestry Systems 47(1-3): 305-321.

37.Fussel HM (2007) Adaptation planning for climate change: concepts,
assessment approaches, and key lessons. Sustainability Science.

38. Gbetibouo GA (2009) Farmers’ Perceptions and Adaptations to
Climate Change and Variability: The Case of the Limpopo Basin, South
Africa, IFPRI Discussion Paper (Washington, DC: International Food
Policy Research Institute, forthcoming 2009).Change and Variability,
Washington, DC: International Food Policy Research Institute.

39.Green HW (2000) Econometric Analysis. 4" ed. Prentice Hall, Upper
Saddle River, New Jersey.

40.Greene HW (2003) Econometric Analysis, 5" Edition, Pearson
Education, Inc., Upper Saddle River, New Jersey, USA, pp. 720-723.

4

—_

.Gujarati D (2004) Basic Econometrics, 4th ed. The McGraw Hill
Companies.

42.Gutu T, Bezabih E, Mengistu K (2012) Research Journal of Agricultural
Science and Soil Science (ISSN: 2251-0044) 2(8): 347-363.

43.Hassan R, Nhemachena C (2008) Determinants of African Farmers’
Strategies for Adapting to Climate Change: Multinomial Choice
Analysis. African Journal of Agricultural and Resource Economics. 2(1).

44.Hausman ], McFadden D (1984) Specification tests for the multinomial
logit model. Econometrica 52(5).

45.Hausman ], Wise D (1978) A conditional probit model for qualitative
choice: Discrete decisions recognizing interdependence and
heterogeneous preferences. Econometrica 46: 403-426.

46.Ishaya S, Abaje B (2008) Indigenous people’s perception of climate
change and adaptation strategies in Jema'’s local government area of
Kaduna state, Nigeria. ] Geogr Reg Plan 1: 138-143.

47.Juana S Kahaka Z, Okurut N (2013) Farmers’ Perceptions and
Adaptations to Climate Change in Sub-Sahara Africa: A Synthesis
of Empirical Studies and Implications for Public Policy in African
Agriculture. Journal of Agricultural Science 5(4).

48.Kenneth E (2009) Discrete Choice Methods with Simulation. Second
Edition, Cambridge University Press.

49. Kothari CR (2004) Research Methodology: Methods and Techniques.
Second Edition New Age International (p) Limited Publisher, New
Delhi.

50. Kurukulasuriya P, Mendelsohn R (2007) Crop selection: Adapting to
climate change in Africa. World Bank Policy Research Working Paper
4307, Sustainable Rural and Urban Development Team.

How to cite this article: Tamiru B S. Smallholder Farmers Perceptions and Adaptation Strategies to Climate Change in Ethiopia Review. Agri Res & Tech:
Open Access J. 2020; 25 (1): 556288. DOI: 10.19080/ARTOAJ.2020.25.556288


http://dx.doi.org/10.19080/ARTOAJ.2020.25.556288

Agricultural Research & Technology: Open Access Journal

51. Legesse B, Yared A, Bewket W (2012) Smallholder Farmers’ perception ~ 54. Tagel G (2013) Farm Level Adaptation to Climate Change: The Case of
and adaptation to climate variability and climate change in Doba Farmer’s, in the Ethiopian Highlands, Environmental Management 52:
district, Western Hararghe, Ethiopia. Asian Journal of Empirical 29-44.

research 3(3):251-265. .
55.Tessema A, Chanyalew S, Getachew S Understanding the process of

52. Socio-economic team, Mekelle university (2010) Farm - Level Climate adaptation to climate change by small-holder farmers: the case of east
change Perception and Adaptation in Drought Prone Areas of Tigray, Hararghe Zone, Ethiopia. Agricultural and Food Economics.

Northern Ethiopia 3. . . . . .
56.Tse YK (1987) A diagnostic test for the multinomial logit model. Journal

53.Strzepek K, McCluskey A (2006) District level hydro-climatic time of Business and Economic Statistics 5(2): 283-286.
series and scenario analysis to assess the impacts of climate change on
regional water resources and agriculture in Africa. CEEPA Discussion
Paper 13. Center for Environmental Economics and Policy in Africa,
University of Pretoria.

This work is licensed under Creative N . . .
@ @ Commons Attribution 4.0 License Your next submission with Juniper Publishers
DOI:10.19080/ARTOAJ.2020.25.556288 will reach you the below assets

e Quality Editorial service

57.Wooldridge ] (2001) Econometric Analysis of Cross Section Data and
Panel Data, Cambridge, Mass: MIT Press.

o Swift Peer Review
¢ Reprints availability
¢ E-prints Service
¢ Manuscript Podcast for convenient understanding
¢ Global attainment for your research
e Manuscript accessibility in different formats
( Pdf, E-pub, Full Text, Audio)
e Unceasing customer service

Track the below URL for one-step submission
https://juniperpublishers.com/online-submission.php

m How to cite this article: Tamiru B S. Smallholder Farmers Perceptions and Adaptation Strategies to Climate Change in Ethiopia Review. Agri Res &
Tech: Open Access J. 2020; 25 (1): 556288. DOI: 10.19080/ARTOAJ.2020.25.556288


http://dx.doi.org/10.19080/ARTOAJ.2020.25.556288
https://juniperpublishersgroup.com/online-submission.php
http://dx.doi.org/10.19080/ARTOAJ.2020.25.556288

