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Smallholder Farmers Perception of Climate Change and Factors Affecting Choices of Their
Adaptation Practices: The case of Loka Abaya Woreda, Sidama, Region.
By Nigatu Tunsisa Tumicha
Advisor: Tesfaye Woltamo(PhD)
Co-Advisor: Teshome Kassahun(MSc)

Abstract

Climate change has currently been recognized across disciplines and groups of people as a
serious challenge facing societies today. This study was motivated by the fact that smallholder
farming as part of the broader agricultural sector locally affected by climate change while
contributing to food security, economic growth and employment provision particularly in study
area. This study sought to analyze Smallholder Farmers Perception of Climate Change and
Factors Affecting Choices of Their Adaptation Practices: The case of Loka Abaya Woreda, Sidama
Region. It further aimed to identify small holder farmers’ perception on climate change,
adaptation practices to CC at farm level and to analyze factors affecting adoption of different
adaptation strategies by small holder farmers. The study used cross sectional survey design to
accomplish the study. A multi-stage sampling procedure was used to select 148 sample
respondents. Both primary and secondary data sources were used to while collecting study data.
To collect the required data household survey, FGDs, and Klls were used from primary data
sources. Furthermore the study collected secondary data sources from published and
unpublished materials. Descriptive statistics and econometric model was used to analyze the
objectives of the study. The finding of study indicated that the state of climate of the area has
been changing when a comparison is made with over 30 years based on perceptions of
smallholder farmers, local elders, local leaders and experts. Most of the interviewed small
holder farmers had experienced the change in climate; fully aware that temperature is getting
warmer, rainfall has decreased, occurrence of drought, rainfall starting latter, unpredictable
rainfall, and risk of crop and livestock diseases have increased due to climate change. This had
impacted crop production through crop failure and reduced yield. Furthermore, other major
losses incurred due to climate change could be ordered sequentially as livestock productivity
decreased, crop area reduced, income reduced, high food costs, and river run off decreased,
crop/ animal disease outbreaks, plant species decreased/loss , dependency on relief increased
(food insecurity) as the other impacts of climate change, respectively. The main farming’s
adaptation strategies to CC used by smallholder farmers in Loka abaya woreda were found to
be: crop diversification, diversifying sources of livelihood, planting/keeping drought tolerant
crops/livestock, use of agro-forestry and reforestation/ afforestation as the main climate change
adaptation strategy in the study area. Other important climate change adaptation strategies used
by the farmers in the study areas include: Soil and water conservation techniques, use of
irrigation system/water storage, changing planting dates, incomes from remittances, and out
migration from climate risk areas. The findings of multinomial logistic regression model (MNL)
explained that out of eleven selected variables, six of them (age, family size, farm size, education,
contact with extension personnel, access to credit service ,attaining information on climate
change and distance from market) were statistically significant factors that affect small holder
farmers use of adaptation strategies to climate change in study area. The study, therefore,
recommends, local governments, research institutions and farmers needed to be mainstreamed
and institutional networks strengthened in order for effective and stable small holder farmers
based adaptation practice to inevitable climate change.

Key words: Adaptation, Climate Change Effect, MNL model; Small holder farmer, Loka Abaya

Xi



CHAPTER ONE: INTRODUCTION

1.1Background of the Study

Climate change is rapidly emerging as a global critical development issue affecting many
sectors in the world and is considered to be one of the most serious threats to sustainable
development. Globally, an unprecedented increase in greenhouse emissions has led to
increased climate change impacts. Climate change and agriculture are interrelated processes,
both of which take place on a global scale (OECD, 2015). Global warming is projected to
have significant impacts on conditions affecting agriculture, including temperature,

precipitation and other extreme events of climate change (FAO, 2017).

The phenomenon of climate change and its impact on humanity has received wide attention
worldwide over, at least in the last few decades (Eshetu et al., 2014; Bayrau et al., 2015).
This is against a backdrop that climate change impacts are perceived, acknowledged and
significantly felt by people, especially so in developing countries where many vulnerable
groups and rural households have limited resources to cope with and adapt to climate change

and its variability (Simpson, and Burpee, 2014).

Agriculture is the economic mainstay in most African countries, except in oil-exporting
countries, contributing 20-30% of Africa’s gross domestic product (GDP) and 55% of the
total value of African exports, with 70% of the continent’s population depending on the
sector for their livelihood (Organization for Economic Cooperation and Development
(OECD), 2009). In most African countries, crop production is mainly subsistence and rain-
fed, but due to climate change frequent and untimely raining affects harvest of produce and

thus, food production. This makes Africa particularly vulnerable to the impacts of climate



change. The vulnerability of the region is further worsened by the fact that the climate is

already too hot as it is tropical in nature.(IPCC, 2014;Mwakalila, 2014, and Keyyu, 2012,)

Ethiopian agriculture contributes more than 50% of the country’s GDP, 85% to labor force
and 90% to foreign exchange earnings. The sector also contributes to more than 90 percent
of national export and serves as the main source of input to the industrial sector (Emerta,
2013). Ethiopia is no exception when it comes to climate change vulnerability. In Ethiopia,
climate change is manifesting through recurrent drought, flooding, increase of mean annual
temperature and changes in precipitation pattern (Lema et al., 2014). Being dependent on
rainfed agriculture, these conditions threaten the country’s economy and food security. More
than 95% of crop and/or livestock production which is rainfall dependent has been produced
by small holders and subsistent farmers who have less capacity to adapt to climate change
(FDRE, 2015). According to Emerta, 2013, Ethiopia has lost a cumulative level of over 13

percent of its agricultural output between 1991 and 2008 in relation to climate change.

Smallholder farmers in Ethiopia have vast adaptive capacities to the impacts of climate
change and climate variability consequently influencing the social status among farming
communities differently, FAO (2016). Most regions in Ethiopia have been seriously impacted
by climate change and variability including Loka abaya woreda in Sidama Region, whereby
there have been increased frequency of drought and floods, changes in the timing of rainfall,

rain comes late than expected followed by terrible drought and famine (Abebe, 2017).

The study area is partly located in semi-arid region of Great Rift Valley which is prone to
recurrent drought, erratic rainfall and flood disaster(Lokka Abaya Woreda Agriculture and

Natural Resource Development Office, 2012).Any adverse impacts on crops, livestock and



other livelihood activities was resulted repercussion on the local households ’livelihood
security and economy and widen the gap between the rich and the poor. In this recent time
smallholder farmers of the woreda have been adjusting their actions to climate variability
and change as adapting strategies through diversifying livelihoods even though they may not
describe their actions enough as public adaptation strategy. Different studies have been
conducted in different regions of Ethiopia to assess climate change impact, perceptions,
adaptations and adaptation strategies and adaptation barriers. However, the studies have
concluded that different countries, and/area have different exposures to the risks of climate

change.

Although there are many studies on the impacts of climate change in Ethiopia (e.g.,Deressa
et al., 2010;Hadgu et al., 2015; Eshetu et al., 2014), these studies overlooked the role of
adaptation on agriculture, livelihood, and food security. It is also argued that adaptation and
copying strategies by farmers varies in time and space and therefore local-level studies are
important for implementing effective adaptation plans and policies (IPPC, 2014). Moreover,
current research on social networks in Ethiopia focuses mainly on the effects of network size
on technology adoption (Di Falco et al., 2013; Wossen et al., 2013) and there is no empirical
study on which types of community inclusive matter the most, and how such types of rural
community do networks matter for climate change adaptation. Similarly, the various studies
on agricultural extension reforms in Ethiopia (legesse et al., 2013), are subject to a range of

problems including, methodological, scope and identification of indicators.



1.2. Statement of the Problem

The study area, Lokka Abaya woreda, is considered to be one of the areas most vulnerable
to climate change and its effects on environmental degradation because of its geographic
location and lowland agro ecology (Bewket et al., 2015). These impacts on average
temperature and precipitation have a baseline impact on the productive capacity of
agricultural activity, altering the underlying yield expectations and risk regimes faced by
farmers. Additionally, the study area faces recurrent, climate-related natural disasters; events
such as floods, droughts, and dry winds have affected abundantly for the past two decades
more than ever. These natural disasters have damaged agriculture and its production in ways
that severely affected the farming activities, food security and areas economy as well
(Woredas Agriculture and Natural Resource Development office, 2012).

This study tried to examine the climate change effect and smallholder farmers adaptation
practices at the area, since climate and its bearing effects, best practices to the perceived
impacts are affected by geo spatially and agroecolgy. There was a little study that highlights
climate change with farming /livelihood activities (Abayneh, 2018; and Markos, 2017),they
studied the climate change effects on crops and contribution of livelihood diversification to

climate adaptation, at a shallow level, they did not comprehensively enquired the issues.

This study, therefore, identified stallholder farmers perception of climate change and factors
affecting the choice of their adaptation practices, in Loka abaya woreda, Sidama, National

Regional state.



1.3. Specific Objectives

1. To assess smallholder farmers perception on climate change in the study area;
2. To identify the climate change adaptation practices at farm plot level
3. To analyze factors affecting adoption of different adaptation strategies by small scale

farmers.

1.4 Research Questions

1. How do you perceive the existence of climate change in your farming practices?
2. What were farm plot level climate change adaptation strategies practiced by the farmers?

3. What were the factors affecting different adaptation strategies of the farmers to climate

change in the study area?

1.5 Significance of the Study

The outcome of this study is expected to be useful for local governmental and non-
governmental institutions that are involved in process of supporting and protecting
community under changing climatic condition and also will help flow of relevant
information about the level of vulnerability of the community to climate change, and thus
maintain/sustain household livelihood and/or food security. To bring more insights on
adaptation strategies that are crucial to cope with climate change, this study also investigates
key factors that govern farmers’ decision to climate change adaptations, and thus policy
makers will be better informed of the impacts of climate change as they are felt on the
ground, the challenges and opportunities that people face in adjusting their livelihoods, and
what further assistance should be provided. Furthermore, researchers may also benefit from

the method employed and results obtained as a departing tool for further study. The outcome



of the study is expected to be relevant to many areas of Sidama Region and other parts of the
county with similar agro-ecology and socio-economic structures. Therefore, the study would
have significant contribution for the local and national government, in an effort to minimize
the impact of climate change and variability at local level through providing the necessary
policy input. Based on qualitative and quantitative approaches, this study is expected to
contribute to the current debate on the dynamic links between climate change adaptation

practice, and rural household socio-economic relationships through detail analysis.

1.6 Scope and Limitation of the Study:

The study concentrates on identifying farmers’perception of climate change and factors
affecting their choice of adaptation practices in Loka abaya woreda. The research is
confined to only Loka abaya woreda, in Sidama Region. Thus the study can’t represent other
districts in the region. The study has certain limitations that emanate from limited financial
resource, facilities and time. Limited area coverage in terms of locations selected for the
study, because of time and budget constraint to conduct further research in other districts,

hinder drawing conclusions at macro level in the area.

1.7 Organization of the Study

In this study chapter one comprise introduction, statement of the problem, significance of the
study, specific objectives, scope and limitation, chapter two include literature review, under
chapter three lists research methodology, chapter four elaborates results and discussion, and

chapter five presents summary and conclusion .



CHAPTER TWO: LITERATURE REVIEW

2.1 Overview of Climate Change

Climate includes patterns of temperature, precipitation, humidity, wind and seasons. The
term climate change affects more than just a change in weather; it refers to seasonal changes
over a long period of time (www.ecy.wa.gov/climatechange/whatis.html). The United
Nations Development Programme (UNDP) (2013) defines climate change as a scientifically
proven phenomenon that includes any change in the climate, whether due to its natural
variability or as a result of human activity. United Nations Framework Convention on
Climate Change, (UNFCCC) (1992) defines climate change as change which is attributed
directly or indirectly to human activities that alter the composition of the global atmosphere
and which are in addition to natural climate variability observed over comparable time
periods. Climate change is a normal part of earth’s natural variability, which is related to
interactions among the atmosphere, ocean, arid land, as well as changes in the amount of

solar radiations reaching the earth (IPCC, 2007b).

The global climate is changing and this is a result of increased global warming mainly
resulting from human activities. The last decade of the 20th century and the beginning of the
21st have been the warmest period in the entire global temperature record, starting from the
mid-19th century (IPCC, 2007b). Scientists have done lots of research on the energy from
the sun and have ruled that out as a main cause for climate change. Also, lots of natural
cycles have been identified in the climate such as El Nino, but none can be attributed to
cause the relative big, long — term changes being observed. There is overwhelming and

growing evidence that the warming is due to increasing amounts of greenhouse gases



(GHGs) in the atmosphere, resulting from human activities — burning fossil fuels, changing

land use pattern (www.metoffice.gov.uk/climate-climate/guide/what-is-it/why).

Climate change is a global concern because the changes associated with it have the
potential to alter ways in which people live their lives globally. These global changes not
only threaten to deprive humans of their lands but also to end lives of living beings that
cannot adapt to the chaotic weather the world is experiencing (Anonymous, 2010). Though
climate change is a natural phenomenon that has always been dynamic and that varies
globally in space and time (Ribot 1996), current concerns have arisen because of recorded
human industrial and development activities of the past centuries that have caused changes
over and above natural variations (IPCC, 2013). The implications and characteristics of
climate change show that it is a multi-dimensional problem whose causes and effects are
challenges to recent development initiatives. These challenges being posed possess the
capacity to increase the already existing poverty situations across many countries of the
world, affect more people generally thereby increasing the vulnerability of the poorer

countries, and groups.

Trend analysis of annual rainfall in Ethiopia shows that rainfall remained more or less
constant when averaged over the whole country while a declining trend has been observed

over the Northern and Southwestern Ethiopia (IPCC, 2007).

Awareness and a partial understanding of most of the interactive processes in the Earth
system that govern climate and climate change predate the IPCC, often by many decades. .
A deeper understanding and quantification of these processes and their incorporation in

climate models have progressed rapidly since the IPCC First Assessment Report in 1990. As


http://www.metoffice.gov.uk/climate-climate/guide/what-is-it/why

climate science and the Earth’s climate have continued to evolve over recent decades,
increasing evidence of anthropogenic influences on climate change has been found.
Correspondingly, the IPCC has made increasingly more definitive statements about human
impacts on climate. Debate has stimulated a wide variety of climate change research. The
results of this research have refined but not significantly redirected the main scientific

conclusions from the sequence of IPCC assessments.

The climate system is a complex, interactive system consisting of the atmosphere, land
surface, snow and ice, oceans and other bodies of water, and living things. The atmospheric
component of the climate system most obviously characterizes climate; climate is often
defined as ‘average weather’. Climate is usually described in terms of the mean and
variability of temperature, precipitation and wind over a period of time, ranging from
months to millions of years (the classical period is 30 years). The climate system evolves in
time under the influence of its own internal dynamics and due to changes in external factors
that affect climate (called ‘forcings’). External forcings include natural phenomena such as
volcanic eruptions and solar variations, as well as human-induced changes in atmospheric
composition. Solar radiation powers the climate system. There are three fundamental ways
to change the radiation balance of the Earth: 1) by changing the incoming solar radiation
(e.g., by changes in Earth’s orbit or in the Sun itself); 2) by changing the fraction of solar
radiation that is reflected (called ‘albedo’; e.g., by changes in cloud cover, atmospheric
particles or vegetation); and 3) by altering the longwave radiation from Earth back towards
space (e.g., by changing greenhouse gas concentrations). Climate, in turn, responds directly

to such changes, as well as indirectly, through a variety of feedback mechanisms.



2.2 Causes and Impacts/Effects of Climate Change

Climate change could be referred to as increase in average global temperature Natural and
human activities are believed to be responsible in contributing to an increase in average
temperature. The cause of climate change is believed to be the unlimited burning of fossil
fuels — coals, oil and natural gas — releasing CO2 in the atmosphere at an ever increasing

rate (World Wild Life Global (WWF), 2013).

2.2.1 Natural Causes of Climate Change

In the natural causes of climate change, the earth’s climate is influenced and changed
through natural causes like volcanic eruptions, ocean current, earth’s orbital changes and
solar variations.

Volcanic eruption: when a volcano erupts, it throws out large volume of SO2, H20 vapour,
dust and ash into the atmosphere (edugreen.teri.res.in/explore/climate/causes.htm.)
Large volumes of gases and ashes possess the capacity to influence climatic patterns for
years by increasing planetary reflectivity thereby causing atmospheric cooling.

The GHGs and CO2, are also produced, however, the CO2 in the cause of volcanic eruption

is in significant when compared to emissions created by humans.

Ocean current: the oceans are a major component of the climate system. They cover about
71% of the earth and absorb twice as much of the sun’s radiations as the atmosphere or
land surface (edugreen.teri.res.in/explore/climate/causes.htm). Ocean move vast amounts of
heat across the planets: - deep ocean circulations of cold water from the poles towards the
equator and movement of warm water from the equator towards the poles. Without this
movement, the poles will be colder and the equator will be warmer; thereby resulting in

imbalance in the earth’s cooling system. The oceans play important role in determining the

10



atmospheric concentration of CO2. Changes in ocean circulation may affect the climate

through the movement of CO2 in and out of the atmosphere.

Solar variations: the sun is the source of energy for the earth’s climate system.
Although the sun’s energy output appears constant from an everyday point of view, small
changes over an extended period can lead to climate change. However, current global
warming cannot be explained by solar variations because if the global warming was being
caused by a more active sun, then there would have been warmer temperature in all layers of
the atmosphere. But observations reveal a cooling in the upper atmosphere, a warming at the

surface and in the lower parts of the atmosphere,

2.2.2 Human Causes of Climate Change

On earth, human activities are changing the natural greenhouse effect. Human
activities contribute to climate change by causing changes in earth’s atmosphere in the
amounts of GHGs and aerosols (small particles and cloudiness). The largest known
contribution comes from the burning of fossil fuels which releases carbon (IV) oxide gas to
the atmosphere (Solomon et al, 2007). Over the last century, the burning of fossil fuels like
coal and oil has increased the concentration of COZ2; this happens because the coal and oil
burning process combines carbon with oxygen in the air to make CO2 (National Aeronautics
and Space Administration (NASA), 2012). The industrial revolution of the 19th century saw
the large-scale use of fossil fuels for industrial activities. Natural resources are being used
extensively for construction, industries, transport and consumption. Also population has
increased and still increasing to incredible extents.All these have contributed to a rise in

GHG in the atmosphere (edugreen.teri.res.in/explore/climate/causes.htm.).
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Other human activities that contribute to climate change include bush burning, cutting
down of trees, use of generator, gas flaring from oil companies and burning of fossil fuels
from vehicles, gases released from industries; excess use of chemicals and crude oil spillage
(Egbule, 2010; Okoroh, 2011). Umunakwe (2011) found out that, respondents in Imo state

perceived causes of climate change to included gas flaring, and natural phenomenon.

2.3 Influence of Climate Change in Ethiopia

The climate influences on Ethiopia have been described by different authors where they
show that it is affected by global and regional synoptic systems, which prevail in different
seasons of the year. Moreover they converge that during the main rainy season which
provides enough amount of rain (more than 85 % of annual rainfall) for crop growing. It
covers the period from June to September. The major rain producing components during this
season are mainly seasonal migration of the Inter-Tropical Convergence Zone (ITCZ) and a
complex local topography. It is dictated primarily by EI Nino-Southern Oscillation (ENSO),
and secondarily reinforced by more local climate indicators near Africa and the Atlantic and
Indian Oceans. On the other hand, development and persistence of the Arabian and Sudan
thermal lows along 20°N latitude; development of the deepening and persistence of the
Indian subcontinent’s depressions and the associated monsoon trough, and development of
tropical easterly jet (TEJ) and its persistence are weather producing system that influence the
main rainy season (NMA, 2007; Boko et al., 2007, Dawit, 2010 and Gebremichael et al.,

2014).

Impacts of Climate Change on Agriculture
Climate change continues to impact on agriculture, fisheries and the natural

environment but agriculture itself also contributes to climate change. Farming systems,
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whether mixed crop-livestock systems or crop and pastoral farming systems are
characterized by the way resources are used, land, crops and livestock managed and their
interaction with the local and international economy, Egziabher et al.(2013). It brings with it
changes in weather pattern that can have serious repercussions on all living things, upsetting

seasonal cycles, harming ecosystems and affecting agriculture and food production.

Agriculture is highly sensitive to climate variability and weather extremes, such as
droughts, floods and severe storms. While food production may benefit from a warmer
climate, the increased potential for droughts, floods and heat waves will pose challenges for
farmers, thereby affecting their farming activities. These perceived negative effects on
farming activities are already obvious and have been reported in some parts of south east
Nigeria (Umunakwe, 2011). Okoroh (2011) also reported that the impacts/effects of climate
change on agriculture are observed as decrease in crop yield. Additionally, the enduring
changes in climate, water supply and soil moisture could make it less feasible to continue
crop production in certain regions (United Nations Environmental Protection Agency
(UNEPA), 2012). According to IPCC (2007b) recent studies indicate that increased
frequency of heat stress, droughts and floods negatively affect crop yields and livestock
beyond the impacts of mean climate change, creating the possibility for surprises, with
impacts that are larger, and occurring earlier, than predicted using changes in mean variables

alone. This is especially the case for subsistence sectors at low latitudes.

According to CTA (2008) the principal impacts of climate change on cropping systems

which has direct effect on food production include:
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a .reduced production due to changing rainfall pattern;
b. Emerging diseases, pests and vectors;
c. Spatial redistribution of pests; and

d. Erratic rainfall patterns etc.

Analysis of the impacts of climate change suggests that agro-ecological systems are the most
vulnerable sectors (www.gcrio.org). Agriculture in low latitude developing countries is
expected to be especially vulnerable because climates of many of these countries
are already too hot. Further warming is consequently expected to reduce crop productivity
adversely. These effects are exacerbated by the fact that agriculture and agro-ecological
systems are especially prominent in the economies of African countries and the systems tend
to be less capital and technology intensive (Boko et al., 2007). Apart from the effects on
cropping pattern, climate change brings with it proliferation of pests and diseases; these can
hinder storage when the need arises because of temperature increases. Diseases tend to
spread to areas where they were previously unable to thrive. A good example is the spread
of tsetse fly to the drier regions of northern Nigeria from the southern part. This assertion is
also corroborated by Egbule (2010) and Okoroh (2011) that the impacts of climate change
lead to preponderance of pests and disease outbreaks in animals, as well as, on stored farm
produce. This change also affect the agro-pastoral system as animals have to trek very long
distances in search of green grass (Otitoju, 2013). These movements of the animals also
contribute to spread of disease causing organisms and leads to conflict on available
resources. The impacts of climate change is not limited to cropping and agro-pastoralism, it
is being felt on fisheries and aquaculture. There is need to focus on the impact on fisheries

ecosystems and the food and nutritional security and livelihoods of fish dependent
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communities. In African, Caribbean and Pacific (ACP) countries, fishing communities are

impoverished and ill-prepared to adapt to the negative impacts of climate change.

According to CTA (2008) the main impacts of climate change on fisheries and aquaculture

include:

i. Disturbances in fish fertility;

ii. Increased mortality among young fish due to rising water temperatures, particularly in
lagoons and rivers;

iii. Effects of strong salinity in these surroundings exacerbated by the penetration of sea
water that seriously affects fishery resources and already fragile ecologies; and

IV. Frequent fish migration into deep water (CTA, 2008).

Ethiopian agriculture is heavily dependent on natural rainfall, with irrigation agriculture
accounting for less than 1% of the country’s total cultivated land. Thus, the amount and
temporal distribution of rainfall and other climatic factors during the growing season are
critical to crop yields and can induce food shortages and famine (CSA, 2008). Like many
other developing countries, agriculture (with the largest number of livestock in Africa) is the
single largest livelihood of an overwhelming majority in Ethiopia, 85% of the population
(ibid). During drought and delay in the onset of rain land becomes dry and difficult to
plough, forage deficit leads to weakness and oxen mortality (engine of subsistent
cultivation), and lack of precipitation hinders seed cultivation and germination of cultivated
seeds. Evenweeks delay in the onset of rain was found to have significant difference on the

harvest and has deprivation of housecholds’ livelihood (Abate, 2009).
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Similar to crop production, the impact of climate change and variability in the livestock
production is generally negative. Heat stress and its impact on seasonal water availability
have a variety of detrimental effects on livestock, with significant effects on milk production
and reproduction in dairy cows, and swine fertility (Nigus, 2011). Drought and delay in the
onset of rain led to poor grass regeneration/forage deficit, water shortage and heat stress on
livestock, and consequently increased the mortality of the livestock, vulnerability to diseases

and physical deterioration due to long distance travel for water and pastures (Abate, 2009).

Climate change affects livestock both directly and indirectly. The direct effects from air
temperature, humidity, wind speed and other climate factors influence animal performance:
growth, milk production, wool production and reproduction. Climate change will have far-
reaching consequences for dairy and meat production, especially in vulnerable parts of the
world where it is vital for nutrition and livelihoods. The impact of climate change can
heighten the vulnerability of livestock systems and exacerbate existing stresses upon them,
such as drought(Abebe, 2013). The most vulnerable communities to the impacts of climate
change inhabit the dry lands areas. Pastoralists inhabiting dry lands have been able to
survive the harsh environments practicing various sustainable livelihood approaches

including seasonal movements, keeping livestock, among others.

2.4 Adaptation Measures

Agricultural adaptation options can be classified into four main categories: (1) technological
developments, (2) government programs and insurance, (3) smallholder farming system and
(4) farm financial management (Bassett, and Fogelman, 2013). While the first two
categories are principally the responsibility of public agencies as they require changes at

macro-scale, the third and fourth category mainly involve farm-level decision-making by
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smallholder farmers. However, there are interdependencies between all of the groups that

have to be considered if the adaptation context is to be understood.

This study focuses on farming system, since it is mainly smallholder farmers’ decision-
making that shapes this dimension. Measures include changes in farm operational practices
and can be grouped into the classes farm production, land use, land topography, irrigation,
and timing of operations (Agrawal, 2010). Changes of farm production reduce sensitivity to
climate-related risks and increase the flexibility of the farm to climate variability (Bryan et
al., 2013). It includes the diversification of crop and livestock types and varieties, as well as
intensification through application of fertilizer and agro-chemicals (Boko et al., 2007).
Changes of land use practices include changes in the location of crop and livestock
production, as well as croprotation, mixed-cropping and alternative fallow and tillage
practices (e.g. conservation tillage) (Cifdaloz et al.,2010). Land topography changes include
land contouring and terracing, as well as the construction of water storage facilities (dams,
reservoirs, ponds). Changes of water management practices include the introduction or the
enhancement of irrigation systems, such as piped irrigation, sprinkler irrigation or drip
irrigation and of water harvesting systems (run-off catchment facilities on the roof, pipes,
tanks). Changing the timing of farm operations includes changes of planting, spraying or
harvesting dates to take advantage of the changing duration of the growing season (Di-Falco
et al.,2011a). In adaptation literature, early and late planting are the most mentioned
strategies in this group. Most of the adaptation measures aim at improving soil moisture and
nutrient retention by reducing water run-off, evaporation rates and increasing water up-take
(Braatz, 2012). In more general terms these adaptation measures include manly responses,

that reduce vulnerability to climatic stresses, such as drought events and climate variability
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(Adger, 2006). In the following paragraphs adaptation measures are discussed in more

detail:

Change crop variety: Using stress-tolerant varieties can improve yields and agricultural
productivity in light of drought (Smith, 2009). In particular in the maize seed sector farmers
have the choice between different drought-resistant or early-maturing varieties (Monica,
2013). Regarding vegetables fewer stress-tolerant varieties are available, making water
availability and access to agro-chemicals a precondition for the cultivation. Although the
production of certified seed has increased in study area over the past decade the use has
remained low due to poor distribution systems and high prices. Furthermore, the lack of
control mechanisms promotes misuse in the seed market and furt\ner exacerbates access to

good quality seeds.

Fertilizer usage and application of animal manure: Appropriate application of mineral
fertilizer and animal manure can increase yields and improve soil fertility (Gornall et al.,
2010). High input costs and unclear labeling lead to fewer application of artificial fertilizer
among smallholder farmers. Moreover, decisions on purchasing fertilizers are made before
planting, that is at a time of year when farmers have already sold their harvest from the

previous season and risky investments are avoided (CTA, 2008).

Livestock adaptation practices: Switching to animals that are more tolerant to drought or
diseases can improve productivity and drought resilience of livestock production (Thornton
et al., 2015). Especially local breeds are already adapted to harsh climate conditions
(Megersa et al., 2014). Furthermore, small species such as chicken with less water

requirement can increase adaptive capacity. Livestock feed management can be improved by

18



storing animal feeds, e.g. as desho grass, which has positive side effects on soil erosion
(Thornton et al., 2015). Rotating production between crops and livestock can reduce soil

erosion and improve soil moisture and nutrient content (Smit and Skinner, 2002).

Mixed cropping, inter-cropping and crop rotation: Planting of two or more crops
simultaneously in the same field can increase soil biodiversity and fertility, help to conserve
water and increases returns per hectare (Niang et al., 2014). Spreading the risk on different
crops on one plot is a typical trait of smallholder farming systems and has been practiced for
a long time (Otitoju, 2013)). Inter-cropping describes the same as mixed-cropping, the only
difference being that crops are planted in a geometric pattern, e.g. in rows (Egziabher et al.,
2013). Maize planted in interchanging rows with other crops can serve as a windshield. Not
only spatial but also temporal distribution of crops can be applied to improve soil fertility
and adapt the cropping pattern optimally to different conditions during the year. Crop
rotation describes planting crops sequentially in the course of the year, thereby enhancing

soil fertility and reducing sensitivity to pests and diseases (Thierfelder and Wall 2015).

Agroforestry: Interplanting of woody species among or in proximity to the main crops
delivers multiple benefits to farmers including food provision, supplementary income and
environmental services (Imbach et al., 2017). Fruit, fodder and fuel wood production can be
increased, while runoff or erosion are decreased and soil fertility is enhanced. Trees provide
shade, shelter and protection from wind (Nadi, 2014). Furthermore, carbon dioxide is
deprived from the atmosphere, making this measure particularly interesting for mitigation

purposes. However, benefits differ strongly depending on planted species.
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Conservation tillage: Conservation farming practices lead to improved on-farm water
productivity and increased yields (Nater, 2010). Most important methods in this group are
minimum-, zero-tillage and mulch-tillage. The soil is only opened where the seeds are
placed, with as little disturbance as possible to avoid transpiration losses through soil cracks

(Singh, 2017).

In-field water conservation: Building terraces and bunds or changing the slope of the field
can slow the speed of water and increase thus infiltration close to the crops’ roots to improve

soil water holding capacity (Thomas et al., 2007; Shackleton et al., 2015).

Water harvesting and storage: Water harvesting structures includes a number of
topographical measures that are used for collecting rainwater from a surface area (Bernier et
al., 2015). With structures like ridges, bunds and dams rainwater is diverted, stored and used
for irrigation at a later point in time (Lema et al., 2014).Harvested water can be used for
supplemental irrigation during dryspells to increase yield stability or for planting off-season
cash crops to increase household income (Boko et al., 2007). However, high investment
costs and knowledge requirements restrict widespread up-take by smallholder farmers in

SSA.

Irrigation: This type of adaptation improves farm productivity, enables diversification of
production (e.g. to horticultural products) by increasing moisture retention in the soil and
increasing water availability (Giller et al., 2016). Limited access to water, low rain-fall
efficiency and limited access to technologies and institutional support prevent widespread

application of irrigation (Deressa et al., 2009).
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Changing planting dates: This measure has the potential to maximize farm productivity
during the growing season and reduce heat stress and moisture deficiencies (Asrat and
Simane (2017a). Late planting minimizes the risk of being surprised by a late onset of the
rains. Early planting is practiced in order to enable replanting in case the crops do not
germinate. The decision to change planting dates is based on the farmers’ observations of
the rainy season during the past few years and is particularly relevant for rain fed

agriculture.

2.5 Empirical Studies on Climate Change

Previous studies on climate change in Ethiopia have focused on measuring the impact of
climate change on agriculture (see Hailemariam, 1999; Deressa, 2007). These studies have
analysed the monetary impacts of climate change using Ricardian and agronomic models
and suggested some adaptation measures mainly water harvesting and irrigation. However,
the studies are limited in terms of offering insights into adaptation strategies at micro or
farm household level due to their aggregate nature (Falco et al., 2011). The number of
studies that investigated perceptions and local adaptation strategies are limited ( Gebrehiwot

& Veen, 2013; Kassie et al., 2013; Legesse, Ayele, & Bewket, 2013).

Another study by Deressa et al. (2011) looked into the perceptions of adaptation to climate
change using the Heckman selection model on a sample of 1,000 households in five regions
in Ethiopia. They find that farmers™ perceptions are related to age, wealth, and information

on climate change, social capital and agro ecological settings.

Gebrehiwot and Venn (2013) studied farm level adaptations to climate change in Tigray

region, northern Ethiopia. Using a multinomial logit model and data from 400 smallholder
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farmers, they find similar factors influencing farmers™ perceptions as reported in Deressa et

al (2011).

Legesse et al. (2013) using a survey of 160 households from Doba district in Eastern
Ethiopia, examined farmers™ perceptions and applied a multinomial logit model (MNL) to
identify factors influencing adaptation strategies of farmers to climate variability and
change. They find crop diversification, soil and water conservation practices, integrated crop
and livestock diversification, off-farm income activities and rainwater harvesting as the

dominant adaptation strategies.

2.6 Conceptual Framework

This study is aimed at exploring adaptation practices to climate change of smallholder rural
households. Communities and households face climate related stresses such as increased
surface temperature, changes in the timing and amount of rainfall, hail storms, floods,
droughts, wind instability etc (IPCC, 2007). Thus, the lives and livelihood assets of the rural
community are under such threats and their associated consequences. The institutions and
processes operating from the household to national level determine an individuals’
household’ s or communities’ access to assets, livelihood options, and thereby affect the
vulnerability to climate change impacts. As reported by different researchers, Deresa et al.
(2008), Yesuf et al. (2008), there are many climate change adaptation livelihood strategies,
including changes in crop variety and planting dates, crop diversification, irrigation
development, water harvesting, tree planting, herd splitting, herd mobility, cattle breeding,

migration, etc.
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Figure 1 Conceptual frame work of the study

Source: Sketched by author (2020)
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CHAPTER THREE: RESEARCH METHODOLOGY

3.1 Description of the Study Area

The study was conducted in the semi-arid area in Lokka Abaya Woreda,Sidama National
Regional State, Ethiopia. The area is located East of Lake Abaya at 6° 40'05”-- 6 ° 54'06”N
and 38 °00'13”--38° 15'00”E and the total area of the District is about 1,190 km? and its
altitude ranges from 1500-1768 meter above sea level (m.a.s.) (Bewket et al., 2015). The
major part of the District is characterized by semi-arid which constitutes fifteen kebeles
along with a few sub-humid areas which includes about ten kebeles. Based on the Censesus
conducted by the CSA (2007) this District has a total population of 124,771 of which 63,050

are men and 61,661 women; 1.07% of its population are urban dwellers.

3.1.1 Climate

The agro-ecology of Lokka Abaya District can be considered as low lands and sub-humid. It
is characterized by a warmer climate following the traditional classification of agro-
ecological zones in Ethiopia. The region is characterized by hot and warm condition and
experienced recurrent drought in recent years (Bewketet al.,2015). The rainfall pattern of the
area is bi-modal type in which the short rainy season is from March to April, while the main
rainy season is from June to September. However, the rainfall season could extended from
March to September. The annual minimum and maximum temperature of the area is 17 and
20 °C, respectively and the annual rain fall is about 900- 1400mm (Bewketet al., 2015).
High temperature during dry seasons and erratic rainfall and moisture stress are the common

climatic problems in the study area.
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3.1.2 Topography

The topography of the district is rugged surface cross-cut by various gorges that flow west
wards. Due to its physiographic setting, it has steep slopes, rivers like Bilate, valley and
protected area like Lokka Abaya National Park with its diverse fauna and flora and Fluvial
deposits soils are dominant features of the study area Lokka Abaya woreda Agriculture and
Natural Resource Development Office (2012)

3.1.3 Agriculture

From the total area of the district cultivated land is 20.2% while 42.6% is under forest
(Bewket et al., 2015). Agriculture is the main source of livelihood and major crops grown in

the district includes: perennial crops (mainly coffee and enset), cereals (maize,) legumes
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(haricot bean) and root crops (sweet potato). The farmers in this woreda also practice mixed
farming system which includes growing of different cash crops and raring livestock. The
major agriculture and food security related challenges of the district includes degradation of
natural resources, frequent droughts, severe flooding and increasing population (Bewket et
al., 2015).

3.1.4 Livelihoods

The livelihood system of the local communities in the study area is mainly mixed farming.
The farmers in this district practice mixed farming which is found to the east (towards Dale
District) growing cash crops like coffee, inset, root crops like sweat potatoes and other crops
with livestock. Other livelihood practices of the communities include harvesting of natural
resources such as, firewood collection, charcoal production, honey collection and harvesting
building materials.

3.2 Research Design

The study employed a cross-sectional survey research design as its framework to guide the
process of data collection. Cross-sectional survey research design was used to collect the
data mainly using questionnaires or structured interviews to capture quantitative or
qualitative data at a single point in time.

3.3 Data type and Source

The study used both qualitative and quantitative data for this study. A quantitative data type
was obtained from sample household interviews that can be measured and quantified.
Qualitative data focused on the expressions and feelings of smallholder farmers, key
informants, and focus group discussion participants. The study used both primary and

secondary data sources. The primary data was generated from sample household survey,
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focus group discussions members and from key informants. Whereas, secondary data was
obtained from environmental and agricultural office, published and unpublished sources.

3.4 Sampling Procedure and Sample Size Determination

The study followed a multi-stage sampling procedure where combinations of purposive and
simple random sampling (probability and non-probability method) were employed. Firstly,
Lokka Abaya woreda was selected purposively because the area frequently susceptible to
climate related problems. In the second stage, out of 25 kebeles in the woreda from these, 4
kebeles were selected by simple random technique. These were Bartu, Danshe-Gambela,
Argeda and Harodimtu. In the sample kebeles, there were a total of 2,664 households then, a
simplified formula provided by Yamane (1967) was used to determine the required sample
size (148 sample households) at 95% confidence level, with 0.08 level of precision. In order
to select the required individual sample household systematic random sampling technique

was used based on list of households obtained from kebele adminstrations.

N
T ITEN(e)?

Where; n is sample size of population
N is total households of selected kebeles

e is precision level

N 2664
—_—n= =148
1+N(e)2 14+2664(0.08)2

n =
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Table: 1 Sample size distribution in the sample Kebeles

Study Kebeles Total Households (Population) Sample Households.*
Bartu 669 31
Danshe-Gambela 695 37
Argeda 703 52
Harodimtu. 597

28
Total 2,664 148

NB:* Individual sample unit sampled by systematic random sampling technique.

Source: Computed before main survey( 2020)

3.5 Methods of Data Collection

To obtain the information from sample households, semi-structured questionnaires
(interview schedule) was employed and the farmers were interviewed on related issues about
the contribution of smallholder farming systems in building climate change resilience
through adaptation based on their farming practices over two decades. The method of data
collection includes Household Surveys, Focus Group Discussions (FGDs), and Key
Informant Interview (KII) and, checklists for FGDs and KII were developed and used.
Likewise, a semi-structured questionnaire was pre-tested on non-sample kebeles before main

interview.

3.5.1. Household Survey

A 148 household survey was the main source to collect the information required of the
study. Interviews was employed to generate household level data on socio-economic
characteristics of household (like age, sex, land size, extension contact, education level of
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household heads, non-farm income, households use of credit, and other relevant
information) households™ farming activities, strategies and incomes, effects of climate
change over the past three decades and farmers adoption of improved farming technology to
tackle climate change. The interview schedule waspre-tested from 20 non-sampled kebeles

having similar/matched characteristics to the sampled household.

3.5.2. Key Informant Interviews (KII)

These were those who have the knowledge about the issues regarding the objectives of
study. A total of eleven key informants, interviews were conducted in all study kebeles
which includes DAs, kebele administers, district agricultural and environment office expert.
They were interviewed to generate information about the, climate change effects, and
adaptation practices. Accordingly, 4 development agents, 4 kebeles administer and 3 woreda
Agriculture and environment protection office experts were involved during the interview
process.

3.5.3. Focus group discussions (FGDs)

A total of nine FGDs were conducted; one focus group discussion in each kebele having
different sex, age groups and farming experiences in each group. Only five household heads
were selected mainly because of time management and expectation of lack of interest from
the participants to spend more times on discussion. The discussion was aimed to dig out
information on climate change, effect of climate change on crop, livestock, water resources,

adaptation practices.

3.6 Methods of Data Analysis

In this study, descriptive statistics and Econometric model like multinomial logit model was

used. For the descriptive part of the result such as, tables, percentages, frequency, were used
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to analyze farmer’s perception to climate change, and adaptation practices to climate
change. To analyze the factors affecting adaptation measures used in response to climate
change multinomial logit model was used. Excel sheets, Statistical Packages for Social
Scientists (SPSS) version 20.0 and STATA version 14.2 were used for raw data entry and

analysis of the data.

3.6.1. Likert-Type Rating Scale Technique

This technique was used to compliment and further explain objective (ii). To actually know
that an adaptation practices is used by the farmers to adapt with climate change, this 3- point
likert-type rating technique was developed to know the level of intensification of each
strategy. The 3-point likert-type rating scale was graded as Very High Intensification (VHI)
= 3, High Intensification (HI) = 2, and Low Intensification (LI) = 1. The mean score of

respondents based on the 3-point likert-type rating scale was computed;

3+2+1
3

= 2:2.00 cut off point

3.6.2 Econometric Model Specification

In this study, to analyze factors affecting adoption of different adaptation practices by small
holder farmers, a multinomial logit (MNL) model was used. The MNL model was used
based on the previous literature on determinants of farmers’ adaptation measures to climate
change (Abdiet al, 2015; Deressaet al., 2009;Kurukulasuriya and Mendelsohn, 2008). This
model suits such type of analysis as it permits the analysis of decisions across more than two
categories, allowing the determination of choice probabilities for different categories.
However, the model requires that households are associated with only their most preferred

option from a given set of adaptation strategies. Unbiased and consistent parameter
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estimates using this model need to assume independence of irrelevant alternatives that
requires the probability of using a certain adaptation method by a given household is
independent from the probability of choosing another adaptation method. We are aware that
collecting and using only the most preferred adaptation option for each household risks
underemphasizing the known importance to smallholder farmers of using multiple
adaptation strategies (Dasgupta, 2014), but the approach has allowed a high level of
specification of the relations between adaptation strategies and underlying socioeconomic
variables. The model is specified as follows.

Let Y denote a random variable with values {1, 2...J} for a positive integer J and X set of
variables (Deressa et al., 2011). In this study, Y is a dependent variable and represents the
adaptation alternatives (strategies) from the set of adaptation measures, whereas the X
represents the factors that influence choice of the adaptation strategies which contains
household attributes, and P1, P2...Pj as associated probabilities, such that Py + P> + ... + Pj=
1. This tells as how a certain change in X affects the response probabilities P(y = j/x), j = 1,
2...J. Since the probabilities must sum to unity, P(y = j/x) is determined once the
probabilities for J = 2. are

KNOWN.P(y = 1/2) = 1= (P2 + P3 4 ot Pileesee it ssnneas (3)

In the MNL model, it is usual to designate one as the reference category. The probability of
membership in other categories is then compared to the probability of membership in the
reference category. Consequently, for a dependent variable with j categories, this requires
the calculation of j — 1 equations, one for each category relative to the reference category, to
describe the relationship between the dependent variable and the independent variables. The

choice of the reference category is arbitrary but should be theoretically motivated. The
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estimation of MNL model for this study was conducted by normalizing one category which
is named as “base category” or “reference state.” The theoretical explanation of the model is
that in all cases, the estimated coefficient should be compared with the base group or
reference category (Gujarati, 2004). Therefore, the choice of the reference category is based
on empirical literature and theoretically motivated. The generalized form of probabilities for

an outcome variable with j categories

P (v /Y o — =B B
P, (}fl /x) pTy LT expGe gy T (4)

j=1,2...Jforj>1.
The parameter estimates of the MNL model only provide the direction of the effect of the
independent variables on the dependent (response) variable; estimates represent neither the
actual magnitude of change nor the probabilities. Differentiating Eq. (2) with respect to the

explanatory variable provides the marginal effect of the Independent variables which give
aSpe = PI(BTK— ZIZTPIBIK) oo (5)

Marginal effect of marginal probabilities is the function of probabilities and measures the
expected change in Probabilities where particular adaptation choice is being made by a unit

change of the independent variable from the mean (Greene,2000).

Before running the model, it is useful to look into account the problem of multi-co linearity
among the independent variables. The existence of multi-colinearity problem between
explanatory variables of the study will be tested by using Variance Inflation factor (VIF) for
continuous explanatory variables and Contingency Coefficient (CC) for discrete explanatory
variables. Thus it can be defined as: -

VIFOr CC (X)) =(1 — By v (B)
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Where R? is the multiple correlation coefficients between explanatory variables. The larger
the value of R?, the higher the value of VIF or VCC (Xi), causing multi co linearity in the
variable (Xi). Therefore, in current study, only those variables, whose coefficients are

statistically significant at less than or equal to 10% probability levels was discussed.

3.7 Definition and Justification of Model variables

Dependent variable

The dependent variable of this study is farmers’ choice of adaptation measure in response to

climate change.

Independent variables

Independent variables are variables that determine whether a household recognizes climate
change and take some mechanism used to adapt the impact of climate change. Based on the
clue of findings of past studies on climate change adaptation strategies, the following
variables were hypothesized to determine farmers’ choice of adaptation practices to climate

change.

Age of the household head (Age): Age of household is continuous variable and it was
categorized as age group from 25-40, 41-55 and above 56 years. This indicates the age of
the household head in years and can be used to capture farming experience. Adaptation to
climate change is developed from experience accumulated over time (Gbetibouo, 2009).
Moreover, Deressa et al. (2009) and Tessoet al. (2012) also indicated that age of the
household has a positive and significant effect on adopting climate change adaptation

options. Experienced farmers are more likely to use one or more climate change adaptation
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strategies (Maddison, 2006). Thus, in this study, age was expected to affect climate change

adaptation options positively.

Sex of the household head (SEX): It is a dummy variable which indicate 1 if male
household head and 0 otherwise. It has been argued that male-headed households in Ethiopia
have access to information, agricultural inputs, institutions and other attributes. Accordingly,
they have a significant and positive influence on adoption of climate change adaptation
strategies (Deressaet al., 2009; Legesse et al., 2013). In contrast, Nhemachena and Hassan
(2007) noted that female-headed households are more likely to adopt climate change
adaptation methods. The authors argued that most agricultural operation in Africa is
performed by female farmers that might give the opportunity to perceive the impact of
climate change. This study followed the former argument which indicated that male headed
households were more likely to use adaptation methods as they have more access to

resources and information. The expected sign for this variable would be indeterminate.

Level of education of the household head (EDUN): Education as a continuous variable
measured in years of formal schooling of the household head. Education was categorized as
1= if no formal educ, 2=primary (1-8" grade), 3=secondary (9-12 grade), and 4= tertiary
(degree, diploma, certificate). The number of years of schooling achieved by the household
head is used as a proxy for managerial input. Education plays an important role in the
adoption of innovations/new technologies. Maddison (2006) argued that education
diminishes the probability that no adaptation is taken. Therefore, in this study, education
level of the household head was hypothesized to be positively influencing farmers’ decisions

to adapt to climate change.
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Family size (FMS): Family size is measured by the number of members in a household.
This variable was categorized aslif it lies in 1-4, 2=5-7, 3=8-10 and 4=>11. It is assumed to
represent the labor input to the farm. Mano and Nhemachena (2006) contended that large
household size is mostly inclined to divert part of its labor force into non farming activities,
Hassan and Nhemachena (2008) challenged this view arguing that the opportunity cost
might be too low in most small holder farming systems as off farm opportunities are difficult
to find in most cases. On the other hand Gbetibouo (2009) reported that household size
enhances the farmers’ adaptive capacity to respond to climate change. In this study

therefore, family size was assumed to affect adaptation practices positively or negatively.

Access to credit service (credit): The availability of credit is vital for the farmers’ to adopt
new agricultural technology and to diversify income sources. Credit can be used to narrow
financial constraints for the farmers to introduce improved farm technology, to buy
fertilizers and fulfill necessary inputs. It is a dummy variable which indicates 1 for farmers
who have access to credit 0 otherwise. Therefore, it will be hypothesized to influence

farmers’ adaptation measure to climate changes positively.

Extension service (EXSR): The provision of agricultural extension service and
agriculturally relevant climate information enhances farmers’ awareness of climate change
and knowledge on adaptation measures. Research findings in Ethiopia also showed that
access to extension have a positive and significant effect on adaptation to climate change
(Deressa et al., 2009; Tesso et al., 2012; Legesse et al., 2013; Tessema et al., 2013). This
variable is a dummy variable which represent 1 for farmers’ get agricultural extension
service and O otherwise. Therefore, extension contact was hypothesized to influence

farmers’ adaptation to climate changes negatively/positively.
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Farm size (FRMSZ): - Farm size is the total landholding of the farm household that uses
for the farming activities and it is measured in terms of hectare. The variable was
categorized 1 if the households had <0.5 ha: 2, 3 and 4 for, 0.6-1 ha, 1-2ha and >2ha,
respectively. The farm household with holding big farm land has more opportunity to use
farm technology. Therefore, it is continuous variable and was expected a positive sign for
the farmers’ who owned sufficient land and thus would use adaptation choice to climate
change in comparison with farmers who have less farm size.

Livestock ownership (TLU): - It is the total number of livestock holding of the farmer and
it is continuous variable measured in tropical livestock unit (TLU). Livestock plays a very
important role by serving as a store of value, source of traction (especially oxen) and
provision of manure required for soil fertility, maintenance and for transporting products.
Livestock is generally considered to be an asset that could be used either in the production
process or be exchanged for cash or other productive assets. Deressaet al. (2009) and
Taddesse (2011) also showed positive influence of livestock ownership on adoption of
climate change adaptation options. Therefore, it was hypothesized that the livestock

holdings of the household to affect climate change adaptation options positively.

Access to climate information (ACCINF): Availing accurate information on climate
change is vital to determine use of adaptation practices. The presence of well-functioning
weather stations and proper processing of weather data and dissemination of weather
forecasts as well as acceptance of the information by users is assumed to influence
adaptation efforts to climate change (Kassie et al., 2013). This is dummy variable indicating
1 if the household head had access to climate change O other wise. This variable was also

expected it would affect farmers’ use of adaptation strategies to climate change positively.
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Non-farm income: This is income derived from activities that are not associated with
farming and it is a dummy variable that indicates whether the farmer earns income from
non-farm activities or not. This variable takes a value of 1 if the woman household involves
in non-farm activities or 0, otherwise. Expected sign is positive. Responses to climate
change through adaptation require sufficient financial well-being (Deressa et al., 2009), he
notes that the higher income for the farmers the less risk-averse. The effect is to boost the
farmers’ financial resources and hence their ability to adapt climate change options.

Distance to nearest market: This is a continuous variable and the closer the market, the
lesser would be the transportation charges, reduced walking time, and reduced other
marketing costs, better access to market information and facilities. In this study distance to
the nearest market is hypothesized to affect farmers’ decision on climate change adaptation
options negatively. Also, those households who are close to the market were assumed to
have more probability to choose better market outlets and diversify their farming system. As
farm households are nearer to market places, it is expected to be more likely participating in
intensive farming activities that demands to adapt climate change and climatic information
(Deressa et al., 2011). Therefore in this study, it was expected that as a given farm
household gets far away from such centers the livelihood of adapting climate change

adaptation options is decrease.
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Table 2:- Hypothesis of explanatory variables

Name of Variable definition Measureme  Nature Expected

Variables nt sign

HHAGE Age of a household head, continuous Year Continuous +ve
variable

HHSEX Sex of household head(1=male, and Year Dummy tve
O=female)

EDHH Education of the household head(1=read Year Continuous +ve
,and write,0=Does not read and write )

FASZ Family size Number Categorical *ve

CRED Access to credit(1=use of credit ,and 0=No Number Dummy +ve
use of credit)

EXSVS Number Dummy +ve
Extension service (1= get extension, and
0=do not get extension)

FASZE Hectare Continuous +ve
Farm size

LIVOWN Tropical Continuous +ve
Livestock ownership Livestock

Unit(TLU)

NNFI Non-farm income Number Continuous  +ve

DIS NMKT Distance to nearest market Kilometer Continuous - ve

ICC Information on climate change Dummy Dummy +ve

(1= if households had climate change
information , and otherwise 0)
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CHAPTER FOURE: RESULT AND DISCUSSION
4.1 Socio-Demographic Characteristics of Sample Households
Socio-economic characteristics of the respondents are very important to determine the
impact of climate change on agriculture, thus, important variables those may influence the
perceptions of the respondents and are directly associated with impact of climate change are
considered in this section. Selected variables are sequentially arranged and presented under

following subheads:

Age, sex, education and family size: The maximum age of respondents was 78 years while
the minimum was 25 years with an average age of 54 years. There were more male (91.8%)
respondents than female (8.2%), majority of 44.5% of respondents had the education level
of primary school. Also, the maximum HH size was 12 members, while the minimum size

was 2 members, but majority of HH have the average size of 7 members (Table3).

Land holding: The number of standard acres/hectares of land owned and cultivated by each
respondent family was considered in determination of their size of land holding. The
economic and social position of respondents in the society depends upon the size and
fertility of the land in his/her possession. The data in Table lclearly indicates that 47.9
percent of the respondents were possessing less than 0.6 to 1ha of land and belonged to large
farmers category, while, 23.9 and 22.9 percent of the respondents belonged to medium
farmers (less than 0.5 ha, and 1-2ha ). Only 5.4 percent of the respondents were having more

than 2 ha (small farmers) of land.
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Access to Credit

Acquisition of credit is main practice of the respondents to recuperate from adverse
circumstances due to uneven climatic conditions. Access to affordable credit increases their
ability and flexibility to change production strategies in response to the forecasted climate
conditions. Availability of credit eases the cash constraints and allows them to buy inputs
such as fertilizer, improved crop varieties, and irrigation facilities. Easily access to credit
helps the farmers to purchase the required inputs that may influence the extent of adoption
of the farmers and adaptation towards adverse effect of climate change.

The credit acquisition patterns of the respondents (Table 3) reveal that majority of the
respondents (57.4%) had acquired credit, the rest had not. Access to credit is an important

pre-condition to take up adaptation measures to perceived effects of climate change.

Contact with extension personnel

With regards to contact of respondents with extension personnel, compiled results are given
in Table 3. Majority (73.6%) of the sample respondents had a contact with extension
personnel, whereas, 26.4% of sample respondents had no contact with extension personnel.
Through dealing with extension personnel farmers can get information regarding improved
agriculture technologies and weather forecast. Weather related information may help them

in changing their farm operations according to climatic conditions.

Distance to market

Market is the place where buying of agriculture inputs and selling of agriculture produces
are taken place among large number of buyers and sellers. Distance to market is taken as
variable in accordance with availability of agriculture inputs. Distance to market is directly

correlated with availability of agriculture inputs, lesser the distance means easier they get.
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Table 3 shows the distribution of respondents according to their distance to market for
seasonal farm inputs. It can be observed that 78.3 percent of the respondents were getting
farm inputs from the market within near distance whereas 21.7 per cent of them were getting
inputs within the far away.

Table3. Frequency distribution of sample respondents by their socio-economic
characteristics in Loka Abaya woreda

Variable Full sample (N=148)

Age (years) Frequency Percentage
25-40 58 39.1
41-55 74 50
>56 16 4.05
Total 148(Mean=54 years) 100
Sex

Male 136 91.8
Female 12 8.2
Total 148 100
Level of Education

No formal education 9 6.08
Primary 66 44.5
Secondary 59 39.8
Tertiary 15 12.7
Total 148 (Mean=8) 100
Household size Mean=7

1-4 39 26.3
5-7 70 47.2
8-10 36 24.3
>11 3 2.02
Total 148 100
Farm size Mean=0.93

<0.5 ha 35 23.6
0.6-1 ha 71 47.9
1-2ha 34 22.9
>2ha 8 5.40
Total 148 100
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Table3. Frequency distribution of sample respondents by their socio-economic
characteristics in Loka Abaya woreda

Variable Full sample (N=148)
Livestock ownership by TLU Mean=5.64

<3 44 29.7
3-5 52 35.1
5-10 40 27.02
>10 12 8.1
Total 148 100
Non- farm income

Yes 60 40.5
No 88 59.5
Total 148 100
Access to credit

Yes 88 59.4
No 60 40.6
Total 148 100
Extension contact

Yes 109 73.6
No 39 26.4
Total 148 100
Climate change information

Yes 126 85.1
No 22 14.9
Total 148 100
Distance from market

Near(below 1km) 116 78.3
Far(above 1km) 32 21.7
Total 148 100

Source: Household survey result (2021)

4.2 Trends of Rainfall and Temperature

4. 2.1 Farmers Perceptions to Climate Change and Variabilities

As the understanding on global climate and its change is prerequisite to
take appropriate initiatives to combat climate Change. It can be observed (Table 4) that
majority of the farmers (97.5%) were fully aware that temperature is getting warmer due to

climate change, whereas, 85.7, 77.25, 70.4, 66.2 and 63.42 percent of the farmers were fully
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aware about rainfall has decreased, occurrence of drought, rainfall starting latter,
unpredictable rainfall, and risk of crop and livestock disease has increased, respectively.
While, somewhat awareness belonged to about 48.3, 45.3, 31.5, 26.8, and 18.2 per cent of
the respondents for the phenomena viz. duration of seasons is changing, rainfall starting
earlier, planting date change, unpredictable rainfall and increase in recurrence of floods,
respectively. With regards to overall awareness for each phenomena, respondents were more
aware about temperature is getting warmer (98.75%), rainfall has decreased (90.2%) and

occurrence of drought (88.125%) with the rank of I, Il and 111, respectively.

In the FGDs, selected farmers were asked to reflect on what indicators they have been using
to perceive change in climate. Their responses revealed loss of livestock and plant species,
increased temperature and respondents says decreasing in rain fall and spread of crop and
animal disease, shortening of growing period, early cessation and late onset of rain, heavy

and unseasoned rain and pests have caused massive crop failure/loss and yield decline.

Farmers perceived the variability and decrease in amount of rainfall, which had
consequences on crops. As the rains were more variable, farmers were unable to predict the
planting dates. The study by Monica (2013) suggested that changes in the onset or end of
rainy season and any changes in monthly rainfall are predominantly important for farming
activities, as some crops like maize need a particular volume of rainfall in a given time to
grow. She added that, such changes might also affect farmers’ ability to plan and choose

appropriate planting times.

Farmers had admitted an increase in pests and diseases invasion to crops, which mostly

triggered by increased temperatures in the area. This was also highlighted by IPCC (2015)
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which suggested that the distribution, reproduction, maturation, and survival rate of pests
and diseases on their vectors, and their intermediate hosts are influenced by the effects of
CCand CV.

Table 4 Farmers perception on local climate change in Loka Abaya woreda

Indicators Response of sample farmers about climate change (N=148)
Did you experience the change in Yes No
climate?
94.33% 5.77%
Fully Somewhat  Not Over all Rank

aware(%) aware (%) awareat awarenes

all (%) s (%)

Rainfall has decreased 85.7 9.2 5.9 90.2 1
Unpredictable rainfall 66.2 26.8 10 79.6 \Y/
Rainfall starting earlier 39.5 45.3 15.2 62.15 IX
Rainfall starting latter 70.4 16.2 13.4 78.5 \Y/
Increase in recurrence of floods 61.1 18.2 10.7 70.2 VI
Temperature is getting warmer 97.5 2.5 0 98.75 I
Occurrence of drought 77.25 21.75 1.25 88.125 11
Duration of seasons is changing 42.6 48.3 9.1 66.75 VIII
Planting date change 46.2 31.5 22.3 61.95 X
Risk of crop and livestock 63.42 11.4 15.18 69.12 VII

disease has increased

Source: Computed from questionnaire survey (2021)
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The level of awareness of the respondents about climate change is presented in Table 6. It
reveal that about 56.08 per cent of them were moderately aware, whereas, 24.32 and 14.2
per cent farmers belonged to highly aware and somewhat awareness category. Very few
farmers (5.4%) were not aware about phenomena due to climate change. Similar findings
were also reported by Legesse et al., 2013; Alemayehu, and Bewket, 2017; Mudzonga, 2011
pointed out that small holder farmers experienced with climate change in different levels,
and suggested that it is important for households to realize and appreciate that there is

climate change or variability in the area before adjusting to the perceived changes.

Table 6 Distribution of respondents according to their level of awareness about climate change

Level of awareness Frequency(N=148) Percentage (100)
about climate

change

Nil 08 5.4

Low 21 14.2
Medium 83 56.08

High 36 24.32

Source: - Survey result (2021)

4.2.2. Trends of rain fall variability in the study area (1991-2020)

Climate change is expected to create a serious risk on environment, agricultural production
and food security of most developing countries including Ethiopia. The Ethiopian climate is
characterized by great variation in different parts the country and a history of climate
extremes such as drought and flood, and increasing and decreasing trends in temperature and
precipitation is common in the country. The data obtained from Ethiopia metrological
Agency revealed that the coefficient of variation of study area were 40, 32.5 and 23.3% for

kiremt, belg and annual rainfall, respectively which indicate that there was high inter annual
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variability of rainfall between 1991-2020. Degree of variation in amount of rainfall was
higher for kiremt season than belg (Table 5).Various studies indicated that the trends in
inter-annual and inter-seasonal rainfall variability like declining in amount, increasing in
intensity and with increasing temperature are aggravating the rate of erosion, and

consequently negative implication on crop and livestock productivity (Kassie et al.,2013).

Table 5 Coefficient of variance for annual, Kiremt and Belg rainfall (1991-2020)

Rain fall Mean rain fall(mm) CV (%)
Annual 889.5 23.8
Kiremt 305.9 40

Belg 348.5 325

Source: National Metrology Agency of Ethiopia (2020)

4.6.3 Trends of temperature in the study area (1991-2020)

The average yearly maximum temperature of the woreda was 30.70C , while the average
minimum temperature of 17.66 oC. As indicated in Figure 13, the maximum temperature of
Loka Abaya District over the past 30 years increased by about 0.032 oC annually, while
average minimum temperature is increased by 0.043 oC (Figure 13 and 14).This result
obtained from the Ethiopia Metrology Agency is in line with the survey result of
respondents regarding the increment of temperature over the past thirty years in the study

area.
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4.2.1 Climate Change Impacts Faced by Farmers
Sample household indicated that they had experienced noteworthy changes or events in the
natural environments over the last three decades which they thought were due to climate
change. Climate change impacts faced by sample respondents during last 30 years, as shown
in Table7, is an example. The results indicated by sample farmers that, majority about
(85.1%) crop yield reduced and risk of crop failure has increased (66.8%) due to change in
rainfall pattern. Further, other major losses incurred due to climate change could be ordered
sequentially as livestock productivity decreased, crop area reduced, income reduced, high
food costs, and river run off decreased, although farmers also showed the crop/ animal
disease outbreaks, plant species decreased/loss , dependency on relief increased (food

insecurity ) as the other impacts of climate change, respectively.

In this study, FGDs explained that farmers also complained that rainfall sometimes
becoming so heavy causing floods which damage their crops resulting to fewer harvest or
complete loss of crops. Moreover, in all studied kebeles, farmers concurred that they had
experienced severe droughts in several years, although, most farmers recalled year 2016
(2008 E.C) as a year of most severe droughts that culminated in losses of livestock and
crops. The late rain and droughts lead to Crop loss, decreased productivity or loss of
livestock, water shortage, soil erosion, and reduced income from agricultural production,
food insecurity/famines, and decreased ability to meet other basic needs. These results
provide evidence for increasing risk of droughts over Loka abaya. Increase in frequency of
droughts will add further pressure on smallholder agriculture and lead to greater losses (WB,

2009).
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Klls also showed that a decrease in and/or increased variability of rainfall, are of particular
concern, as even small variations in the onset of rains might have a substantial impact on

crop productivity and supply of feed resource for livestock in Loka abaya woreda.

A perception of high incidence of animal/crop diseases was indicated in different ways at
Loka abaya. Examples of diseases associated with climate change reported in farmers,
FGDs, and key informant interviews and questionnaires included heart water, east coast
fever, anaplasmosis and pneumonia are diseases and or pests names in Loka abaya. Other
diseases and pests mentioned included blindness, babesiosis, worms and lumpy disease.
Similarly, smallholders perceive increased incidences of crop diseases. Crop diseases
mentioned include blight, and leaf rust that affects maize and wheat in Loka abaya woreda.
Crop pests mentioned include spider mite, stock borer, aphids, and millipedes (tiny black
ants). The respondents reported that disease prevalence had increased in comparison to the
time they settled as a result of increasing temperatures and droughts. In addition, the
farmers’ sentiments can be supported by the IPCC reports, citing the increase and burden of
some livestock and crops diseases due to increasing temperatures and decreasing water

availability caused by climate change (IPCC, 2007 and 2013).

Across the developing world, the majority of the poor and most of the hungry live in rural
areas, where family farming and smallholder agriculture is a prevailing, major constraining
factors that compromise agricultural productivity gains and the generation of stable incomes
for family farmers include weather-related shocks (FAO, IFAD and WFP, 2015). It has been
well-documented that the main drivers of food insecurity are climate-related disasters, and
negative impact on nutrition due to food insecurity being mostly driven by drought, while

tropical floods are stated to also affect food security by destroying livelihood assets (Porter
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et al., 2014). This corresponded what was reported by majority of farmers during interviews
under this study.Also, the study by (Patrick, 2014) in selected cities across Tanzania
revealed that, temperature trends have been dramatically increasing, and is responsible for
increased evapo-transpiration in the soil hereafter making crops fail to reach mature due to

lack of enough moisture in the soil hence shortage of food.

Table 7 impacts related to climate change perceived by households in Loka Abaya woreda

Types of damage/Impact Percentage

Risk of crop failure has increased 66.8
Crop yield reduced 85.1
Crop area reduced 56.08
Crop and animal disease outbreaks 34.4
Plant species decreased/loss 26.3
Livestock productivity decreased 62.1
River run off decreased 40.5
Income reduced 47.9
Dependency on relief increased (Food insecurity ) 33.7
High food costs 43.2

Source: Household survey (2021)

4.3 Climate Change Adaptation Strategies Used by Smallholder Farmers

Adaptation measures to climate change are reported by sample farmers in Loka abaya
(Table8). The full adaptation potential of Loka abaya smallholder farmers is not yet known,
although from a technical standpoint, there is likely to be considerable scope for modifying
these agricultural/non-agricultural systems to improve the livelihoods of smallholder

49



farmers, even in the face of climate change. Small holder farmers in study area used
different practices which will reduce variability to economic livelihoods and food security.
Majority (89.8, 80, 71.6, 68.9, and 62.16%) of the respondents chose or were using crop
diversification, diversifying sources of livelihood, planting/keeping drought tolerant
crops/livestock, use of agro-forestry and reforestation/ afforestation as the main climate
change adaptation strategy in the study area. Other important climate change adaptation
strategies used by the farmers in the study areas include: Soil and water conservation
techniques, use of irrigation system/water storage, changing planting dates, incomes from
remittances, and out migration from climate risk areas. However, about 3.4% of sample
respondents were not withstand climate change shocks in study area due to lack of adequate
farm land, financial resources, education on improved farm technology, and lack of

appropriate weather forecast information.
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Table 8 Frequency distribution of climate change adaptation strategies used by smallholder

farmers in Loka Abaya woreda

Type of strategies Farmers(N=148) responding “Yes” in
using different adaptation measures to
climate change

Frequency Percentage
Planting/keeping drought tolerant 106 71.60
crops/livestock
Use of agro-forestry 102 68.90
Changing planting dates 64 43.20
Crop diversification 133 89.80
Use of minimum tillage system (zero or 65 43.90
minimum)
Use of irrigation system/water storage 71 48.00
Soil and water conservation techniques 90 60.80
Reforestation/ Afforestation 92 62.16
Diversifying sources of livelihood 118 80.00
Out migration from climate risk areas 26 17.50
Incomes from remittances 43 29.05
Using nothing 5 3.40

Analysis of response of FGDs and KllIs revealed that smallholder farmers on adaptation
options practiced to withstand climatic change showed that many have used adaptation
measures schemes including diversifying sources of livelihood (they used to express that it
is impressive that some farmers were pursuing non-farm and off-farm activities as the extra
livelihood sources rather than agriculture), some used drought resistant crop varieties, and
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improved crop varieties and many farmers diversified crop production to planting trees
while not undermining the importance of other practices and enhanced livestock rearing in
response to climate change. On adaptation strategies discussions with focus groups, experts
and key informants revealed that there are efforts to cope with adverse climate change,
however; lack of sufficient capital, shortage of land, low level of infrastructure and use of

improved technologies, remain as barriers to adapt the adverse effects of climate change.

Regarding this study, the most common climate variability and climate change adaptation
strategies in rural Africa including Ethiopia are identified by a number of scholars (Deressa
et al.,2010; Gbetibouo, 2009;Hadguet al., 2015Laestadiuset al.,2014;FAO, IFAD, &
WFP(2015) Hassan and Nhemachena (2008). These include growing of drought and heat
resistant and early maturing crop varieties, crop and livestock diversification, use of small-
scale irrigation, water harvesting and storage, improved water exploitation methods, labor
migration, strengthening agro-forestry practices, food storage, controlled grazing, changing
planting dates, engaging in off-farm activities etc. These adoption options are thought to be

developed out of necessity by the farmers themselves.
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Table 9: Distribution of the respondents by level of Intensity of use of climate change

adaptation strategies

Type of strategies Response of full sample (N=148)

Maximum Minimum Mean SD
Planting/keeping drought 3 2 2.15%** 0.41
tolerant crops/livestock
Use of agro-forestry 3 1 2.01** 0.49
Changing planting dates 3 1 1.53* 0.37
Crop Diversification(Planting 3 2 2.67%** 0.53
different crop varieties)
Use of minimum tillage system 2 1 1.13* 0.32
(zero or minimum)
Use of irrigation system/water 2 1 1.40* 0.44
storage
Soil and water conservation 2 1 1.98** 0.57
techniques
Reforestation/ Afforestation 3 2 2.26%** 0.61
Diversifying sources of 3 1 2.19%** 0.55
livelihood
Out migration from climate 2 1 1.09* 0.36
risk areas
Incomes from remittances 2 1 1.04* 0.44

Note that: *** stands for very high intensification (VHI)

** stands for high intensification (HI)

* stands for low intensification (LI)

S. D. means standard deviation.

The 3-point likert-type rating scale was graded as Very High Intensification (VHI) = 3,
High Intensification (HI) = 2, and Low Intensification (LI) = 1. The mean score of
respondents based on the 3-point likert-type rating scale was computed as

3+2+1 6 )
T = E:Z.OO cut off point

Source: Computed from household survey, 2021.
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Furthermore the study also revealed that at how much intensity the earlier adaptation
practices was used by farmers. In Loka abaya woreda, crop diversification(planting different
crop varieties) (2.67), reforestation/afforestation (2.26), diversifying sources of livelihood
(2.19) and, planting/keeping drought tolerant crops/livestock (2.15) as adaptation practices
were very highly intensified as a result of change in climate by the respondents; use of agro-
forestry (2.01),so0il and water conservation techniques (1.98) were highly intensified ; while
incomes from remittances (1.04), out migration from climate risk areas (1.09), use of
minimum tillage system (zero or minimum) (1.13), use of irrigation system/water storage
(1.40) ,and changing planting dates (1.53) were lowly intensified (Table 9). Concerning the
level of intensity of use of climate change adaptation strategies, various scholars (Abid et
al., 2015, Nadi, 2014; Otitoju, 2013 and Seid (2016)) explained in their studies that the
extent to which a system is affected by climate change largely depends on its adaptive

capacity.

4.4 Factors Affecting Small holder Farmers Choice of Adaptation to Climate
Change

Factors affecting households’ choice of adaptation strategies to climate change was
explained by MNL regression model. The results of the multinomial logistic regression for
the different adaptation strategies categories are presented in (Table 10 and 11). The
dependent variable was the adaptation strategies and predictor variables were socioeconomic
factors. From the results, households indicated to be either adapting to climate change by

employing one or more adaptation strategies.
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Table 10: Parameter estimates of the multinomial logistic regression (MNL) models of
adaptation practices.

Explanatory

FAMSZ--- Family size;

EDUCN--- Education;

FARMSZ--- Farm size;

LOW--- Livestock ownership

EXCT--- Extension contact

CRSR--- Credit service
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Variable Dependent variables
(Independent
variable) Crop Planting Agro forestry Diversifying Soil and water
diverfn /keeping farming livelihood conservation
drought sources practices
tolerant
crops/livest
ock
Estimated Estimated Estimated Estimated Estimated
Coef Coef Coef Coef Coef
Sex 2.21** 1.48 -.48 1.29 0.25
0.24** 0.018 0.11*** 0.03 -0.07
Age *
*% _ *%
EAMSZ 0.11 2.87 0.22 0.06 0.72
EDUCN 0.38** 0.07 0.36** 0.07*** -0.02
- - - - *k _
FARMSZ 0.95 " o 0.52 3.81 0.01
LVOwW -0.001 0.37** 0.12 -0.08 0.03
EXCT 0.06 -1.22* -1.81** -0.99 0.45
- - -4.09%** -0.67 -0.29
CRSR 3.52** 2.11**
* *
_ ** _
INCC 0.41 2.69 0.43 0.56 0.72
NNFIC -0.21 0.06 0.91 0.31 -0.22
MARKA -0.36* -0.26* -0.45** -0.39* -0.35
Bases category Changing planting
date
No of 148
observation
Prob> chi? 0.0000
LR chi2(55) =193.34
Log likelihood =-153.30942
Pseudo R =0.3867
square
Where:



Table 11 Marginal effects from the multinomial logistic regression (MNL) models of

adaptation practices.

Explanatory

Dependent variables

Variable
(Independent
variables) Crop P/keeping Agro  Diversifying Soil and water
diverfn drought forestry  livelihood conservation
tolerant farming  sources practices
crops/livestock
Margi Marginal Marginal Marginal Marginal
nal Coef Coef Coef Coef
Coef
Sex -.24 18 -.03 10 .001
A .0066* -0.003 .0063** -.001 -.003
ge ** *
FAMSZ -.011 912*** -.006 -.018 -.028**
EDUCN .010 -.026 .012 035*** -.005
FARMSZ .01 -.062 101* -.22%* 0.03*
LVOW -.011 .039*** 0.003 -.017 -.001
EXCT 123* -.056 161%** -0.16 .031
CRSR -12 -.02 -.23 121** .03
INCC -.133 A25*** -.07 -.04 -43
NNFIC 015 .04 -11 041 -.001
MARKA -0.003 .001 -.02 -.001 -.004

Asterisk:*, ** and *** stands for significant at 10, 5 and 1% level, respectively.

Source: Computed from household survey (2021)

Before running the model the contingency coefficient for discrete variable and variance of

inflation factor for continous variable was cheched and it was proved that there is no

problem of multi-colinearity between explanatory variables. The estimation of the

multinomial logit (MNL) model for this study was undertaken by normalizing one category,

which is referred to as the “reference state,” or the “base category.” In this analysis, the

base category is changing planting date. The result of the multinomial logit (MNL) model

indicate that different socio economic factors (family size, age of the household head, years

of education of household head, and sex of the household head,) economic variables (farm



size, livestock ownership and non-farm income) and institutional variables (extension
contact, access to credit and climate change information) affect the farmers’ choice of the
main farm-level climate change adaptation strategies in Loka abaya. Results of the
parameter estimates (the estimated coefficients from the multinomial logit (MNL) models

are presented in Tables 11.

Age of the household head Age is significantly, and positively affected crop diversification
and using agro forestry as adaptation strategies to climate change in Loka abaya (Table
10).This implies that if the age of farmers increased by one year the probability of choosing
crop diversification, and using agroforestry increases by 0.0066(0.66%) and 0.0063(0.63%)
at 5 and 1% significant level, respectively. This result agrees with the findings of (Belayneh
et al., 2013) which found that adaptation to climate change increased with age for younger
farmers as they gain experience and increase their stock of human capital but declines with
age for those farmers closer to retirement and also the work of Hassan and Nhemachena
(2008) which found that age is inversely related to the probability of choosing and using
mono crop-livestock under irrigation. As indicated by Hassan & Nhemachena (2008) the
influence of age on adaptation choices has been mixed in the literature. Some studies found
that age had no influence on a farmer’s decision to participate in forest and soil and water
management activities while others found that age is significantly and negatively related to
farmers’ decisions to adopt. However, Bayard et al. (2007) found that age is positively

related to the adoption of conservation measures.

Education: Education of the household head has an inverse relationship with the
probability of a farm household choosing nothing, and has a positive relationship with the

probability of a farm household choosing diversifying livelihood sources as climate change
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adaptation strategies in Loka abaya (Table 10). This implies that a one-unit increase in
education would lead to 0.026 (2.6%) and 0.035 (3.5%) decrease and increase the
probability of not choosing anything and using diversifying livelihood sources respectively
in the study area (Tablel10).It was expected that farmers with higher levels of education are
more likely to adapt better to climate change using various methods because a farmer who
has more years of education is more likely to adopt improved methods and expected to be
more efficient to understand and obtain new technologies than less-educated people. The
similar outcome have found and explained in the articles written by Maddison (2006)
finding that, educated farmers are expected to have more knowledge and information about

climate change and the agronomic practices that they can use in response.

Farm size: It affects the probability using agroforestry, and soil and water conservation
positively and significantly as adaptation strategy to climate change in study area. The
farmers with more farm land encouraged them to use agroforestry and soil and water
conservation by 0.101(10.1%) and 0.030 (3%) at 10% significant level.In general, an
increase in farm size increases the likelihood of adapting to climate change using
agroforestry and soil conservation. This result is expected in the sense that the more
households have larger farms, the more they tend to work more intensively on their land
instead of going for another alternative to adapt to climate change. They can do this by
keeping agroforestry and by applying soil conservation measures.Households with larger
farm sizes, therefore, are more probably to diversify their crops/livestock and planting tree
under agroforestry system especially under dry land conditions and help spread the negative
impacts of changes in climatic conditions. Several studies found that farm size also

positively and significantly affects the adoption of climate change adaptation technology

58



(Hadguet al., 2015, and Belaynehet al., 2013) they identified that owning adequate farm
land have a significant and positive impact on adoption of improved farm technology to

reciprocate climate change impacts .

Livestock ownership: The result shows that there is a positive relationship between
livestock ownership and the probability of choosing planting/keeping drought tolerant
crop/livestock as adaptation strategy. The farmers who own the more number of animals
could use planting/keeping drought tolerant crops /livestock by 0.039(3.9%) at 1%
significant level (Melissa et al., 2017, and seid et al., 2016) pointed out that livestock
ownership have a statistically significant impact on climate adaptation strategies i.e. those

farmers who have large number of livestock could recover from climatic shocks.

Access to extension services (EXCT) significantly (p< 0.05) influence the choice of
adapting to climate change using crop diversification, and using agroforestry. The farmers
who got extension services increases the probability of using crop diversification, and using
agroforestry by 12.3 and 16.08% at 10 and 1% significant level. The result indicates the
importance of increasing institutional support so as to encourage the use of strategies such as
crop diversification, and agroforestry to acclimatize to the impacts of climate change. This is
because farmers who have better access to extension services have better opportunities to get
information on changing climatic conditions and the various farming practices that they can
use to adapt to changes in climatic conditions. This is also in line with the result of
Egziabher et al., 2013, and Di Falco et al., 2011, asserted that contact with extension
influenced the choice of households when adapting using the alternative strategies compared

with those who did not contact with.
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Access to credit (CRSR), significantly (p <0.05) influence the choice of adapting to climate
change: diversifying livelihood sources as adaptation strategies. This indicates that having
credit services increases the probability of diversifying livelihood sources as adaptation
strategies by 12.1% at 5% significant level than compared to those who don’t get credit
services. Nhemachena & Hassan, (2008) indicated that affordable credit increases financial
resources of farmers and their ability to meet transaction costs associated with various
adaptation options they might want to take. Credit by its nature is expected to relax the
financial constraint of farmers and makes the farmers to have a positive influence on climate
change risk in order to adapt the existing condition. However, this is applied only as far as it

is profitable and accepted by farmers.

Attaining information about climate change (INCC) affects the probability of not using
anything, crop diversification and planting/keeping drought tolerant crops livestock. This
indicates that being aware of climate change reduces the probability of not using anything
by (13.02%), increases crop diversification (13.3%), and planting/keeping drought tolerant
crops/livestock (42.5%) at 10%, 5% and 1% significant level, respectively. This assumption
was in line with the results of similar work on climate change adaptation strategies done by

(Hadgu et al., 2014).

Distance from market (MARKA). This shows that if the distance from market increased
by 1 km the probability of not using anything in response to climate change increased by
3.4% at 1% significant level. Regarding to this, a study conducted by (Aemro et al., 2012),
verified that distance (nearness/farness) from market influences farmers adaptation practices
to climate change, and faring from market center decreases the livelihood of farmer’s

adaptation practices.

60



CHAPTER FIVE: CONCLUSION AND RECOMMENDATION
5.1 Conclusion
This study examined the smallholder farmers’ perception of climate change and factors
affecting their choice of adaptation practices in Loka Abaya woreda, Sidama national

regional state of Ethiopia.

In the finding showed that majority (94.33%) of sample farmers in Loka abaya woreda they
have experienced climate change effects over the two decades preceding the implementation
of the study. The finding has concluded that most of small holder farmers of Loka Abaya
woreda had known climate change and fully aware that temperature is getting warmer, rainfall
has decreased, occurrence of drought, late onset , unpredictable rainfall, and risk of crop and
livestock disease has increased due to climate change, ,respectively. The evidence showed
the climate change had impacted crop production causing crop failure and reduced yield.
Further, other major losses incurred due to climate change could be ordered sequentially as
livestock productivity decreased, crop area reduced, income reduced, high food costs, and
river run off decreased, farmers also showed the crop/ animal disease outbreaks, plant
species decreased/loss, dependency on relief increased (food insecurity ) as the other

impacts of climate change, respectively.

The main farming’s adaptation strategies to climate change used by smallholder farmers in
Loka abaya woreda were found to be: crop diversification, diversifying sources of
livelihood, planting/keeping drought tolerant crops/livestock, use of agro-forestry and
reforestation/ afforestation as the main climate change adaptation strategy in the study area.
Other important climate change adaptation strategies used by the farmers in the study areas

include: Soil and water conservation techniques, use of irrigation system/water storage,

61



changing planting dates, incomes from remittances, and out migration from climate risk
areas. From the evidence it could be concluded that with the use of different climate change
adaptation strategies, the small holder farmers are still underutilizing their present choices
and this make them to be both technically and profit inefficient. Right combination of
different adaptation rather than using one of these strategies through their wealth of
experience and making judicious use of their resources at the present technology level will

make them to be more efficient.

The marginal prediction of multinomial logistic regression model (MNL) analyzed reveals
that age of household, family size, farm size, education, contact with extension personnel,
access to credit service ,attaining information on climate change and distance from market
were found statistically significant factors that affect farmers use of adaptation strategies to

climate change in study area.
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5.2 Recommendation
Based on the findings from this study, the following recommendations are put forward to
local government (i.e. public sector), private sectors and farmers as important decision

makers;

It has been reported that temperatures are still going to increase and rainfall intensity,
frequency and distribution would be unpredictable and unreliable and change in other states
of climate. For rural households, whose livelihood is dependent on rainfed agriculture; crop
diversification, diversifying sources of livelihood, planting/keeping drought tolerant
crops/livestock, use of agro-forestry and reforestation/ afforestation would increase their
resilience to climate impacts and improve their livelihoods and food security.

To enhance use of adaptation strategies, households should overcome the negative factors
that hinder them from adapting to climate change. They should seek information on climate
change to avoid maladaptation, form unions and cooperatives, change cropping systems to
mixed farming or intercropping. These adjustments can be possible even without external
intervention from local government.

Various adaptation practices were used by sample small holder farmers in Loka abaya, thus
adaptation practices to climate change needs to be seen as an integral part of a country’s
development planning, rather than as a separate issue, and adaptation measures that lead to
better overall development outcomes are preferable to ones that focus exclusively on

adapting to climate change impacts while ignoring other stresses.

The strong correlation between the socio-institutional variables and the choice of adaptation
strategies suggests the need for local government to establish and strengthening of local

institutions, such as micro-finance and extension institutions to support households and to
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ensure sustainability of agricultural activities and enhance food security under climate
change.

The studies solely dig out the finding of climate change in relation to small holder farming
and confounding adaptation practices in study area. The local research institutes should
carry out the detail studies on non-climatic factors that drawback small holder farmer from

being resielent under the campaign of poverty reduction.
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Appendices

Appendix 1 Parameter estimates of multinomial adaptation model

. mlogit SMLADST SEX Age FAMSZ EDUCN FARMSZ LVOW EXCT CRSR INCC NNFIC MARKA,

baseoutcome(1)

Iteration 0: log likelihood =-249.97701
Iteration 1: log likelihood =-174.73282
Iteration 2: log likelihood =-170.00765
Iteration 3: log likelihood = -168.64628
Iteration 4: log likelihood =-162.25757
Iteration 5: log likelihood =-157.62476
Iteration 6: log likelihood = -155.29067
Iteration 7: log likelihood = -154.54371
Iteration 8: log likelihood =-153.33471
Iteration 9: log likelihood =-153.30948
Iteration 10: log likelihood = -153.30942

Iteration 11: log likelihood =-153.30942

Multinomial logistic regression Number of obs = 148

LR chi2(55) = 193.34
Prob> chi2 = 0.0000
Log likelihood =-153.30942 Pseudo R2 = 0.3867
SMLADST Coef. Std. Err. z P>z | [95% Interval]

Conf.
Changing planting dates (base outcome)
Crop_diversification
SEX -2.219351 1.009641 - 0.028 | -4.198211 | -
2.20 .2404915

Age 1176866 .0310467 3.79 | 0.000 | .0568362 1785369
FAMSZ 1074123 .2624518 0.41 | 0.682 | -.4069838 | .6218084
EDUCN .3840818 .1854126 2.07 | 0.038 | .0206798 1474838
FARMSZ -.9556033 .6300415 - 0.129 | -2.190462 | .2792553
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1.52

LVOW -.0006424 .2004063 - 0.997 | -.3934315 | .3921467
0.00
EXCT 0673523 .8696201 0.08 | 0.938 | -1.637072 | 1.771776
CRSR -3.523443 9122847 - 0.000 | -5.311488 | -
3.86 1.735398
INCC -.4159177 .8663433 - 0.631 | -2.113919 | 1.282084
0.48
NNFIC -217782 8484645 - 0.797 | -1.880742 | 1.445178
0.26
MARKA -.3623478 .1918459 - 0.059 | -.7383589 | .0136633
1.89
_cons -2.227111 2.439409 - 0.361 | -7.008265 | 2.554043
0.91
Planting_keeping_drought_tol
eran
SEX 1.481799 1.430757 1.04 | 0.300 | -1.322434 | 4.286032
Age .0185606 .0273489 0.68 | 0.497 | -.0350423 | .0721635
FAMSZ 8724344 3072861 2.84 | 0.005 | .2701647 | 1.474704
EDUCN .0733975 .191606 0.38 | 0.702 | -.3021434 | .4489384
FARMSZ -1.649291 .6398965 - 0.010 | -2.903465 | -
2.58 3951169
LVOW .3738294 1856363 2.01 | 0.044 | .009989 7376698
EXCT -1.225825 .7293604 - 0.093 | -2.655345 | .2036954
1.68
CRSR -2.118213 .7862771 - 0.007 | -3.659288 | -
2.69 5771381
INCC 3.918254 1.329279 2.95 | 0.003 | 1.312915 | 6.523594
NNFIC 0692638 .7363243 0.09 | 0.925 | -1.373905 | 1.512433
MARKA -.2607164 .1532868 - 0.089 | -.5611529 | .0397202
1.70
_cons -7.878279 2.999694 | - 0.009 | -13.75757 | -
2.63 1.998987
Use_of agro_forestry
SEX -.4807347 1.14605 - 0.675 | -2.726951 | 1.765482
0.42
Age 1067377 .0302327 | 3.53 | 0.000 | .0474828 | .1659926
FAMSZ 2256166 .2647038 | 0.85 | 0.394 | -.2931933 | .7444265
EDUCN .3688602 .1868721 | 1.97 | 0.048 | .0025975 | .7351229
FARMSZ -5296014 .6265615 | - 0.398 | -1.757639 | .6984366
0.85
LVOW 124068 1902571 | 0.65 | 0.514 | -.248829 4969649
EXCT -1.807843 .8056054 | - 0.025 | -3.386801 | -
2.24 .2288857
CRSR -4.097745 9412138 | - 0.000 | -5.94249 -2.253
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4.35

INCC 4309073 .8837067 | 0.49 |0.626 | -1.301126 | 2.162941

NNFIC -.9129164 .7974792 - 0.252 | -2.475947 | .650114
1.14

MARKA -4574866 .1916126 | - 0.017 | -.8330403 | -
2.39 .0819329

_cons -2.591215 2.432898 | - 0.287 | -7.359608 | 2.177177
1.07

Diversifying_sources_of _livel

iho

SEX 1.295389 1.488824 | 0.87 | 0.384 | -1.622652 | 4.21343

Age .0270313 .0309983 0.87 | 0.383 | -.0337243 | .0877868

FAMSZ .0564412 .3092787 0.18 | 0.855 | -.5497339 | .6626162

EDUCN .6645557 .1859176 3.57 | 0.000 | .3001639 | 1.028947

FARMSZ -3.817951 1.515128 | - 0.012 | -6.787546 | -
2.52 .8483549

LVOW -.0829211 .2402293 | - 0.730 | -.5537619 | .3879196
0.35

EXCT -.9862291 .8453021 | - 0.243 | -2.642991 | .6705327
1.17

CRSR -.6666081 .9452304 | - 0.481 | -2.519226 | 1.18601
0.71

INCC 564502 9926843 | 0.57 | 0.570 | -1.381123 | 2.510127

NNFIC 3128346 .9071973 | 0.34 | 0.730 | -1.465239 | 2.090909

MARKA -.3935671 .2112082 | - 0.062 | -.8075276 | .0203935
1.86

_cons -1.678492 2.784465 | - 0.547 | -7.135943 | 3.778958
0.60

Soil_and_water_conservation

_tech

SEX .2592862 1.585739 0.16 | 0.870 | -2.848705 | 3.367277

Age -.0716293 .0546503 - 0.190 | -.178742 0354834
1.31

FAMSZ -.7214329 .3422102 - 0.035 | -1.392153 | -
2.11 .0507132

EDUCN 0250564 .2907042 0.09 | 0.931 | -.5447134 | .5948262

FARMSZ -.0188606 .0953579 - 0.843 | -.2057586 | .1680373
0.20

LVOW 031789 .2670217 0.12 | 0.905 | -.4915639 | .5551418

EXCT 4467295 1.410237 0.32 | 0.751 | -2.317285 | 3.210744

CRSR -.2966348 1.205412 - 0.806 | -2.6592 2.06593
0.25

INCC -.7230372 1.35803 - 0.594 | -3.384726 | 1.938652
0.53

NNFIC -.2210666 1.308899 - 0.866 | -2.786462 | 2.344329

79




0.17

MARKA

-357418 .332047

1.08

0.282

-1.008218

.2933822

_cons

6.381218 3.710495

1.72

0.085

-.8912189

13.65366

Appendix 2 marginal effect from multinominallogit adaptation model

margins,dydx(*)

Average marginal effects Number of obs = 148
Model VCE :OIM
dy/dx w.r.t. : SEX Age FAMSZ EDUCN FARMSZ LVOW EXCT CRSR INCC NNFIC
MARKA
1. predict :Pr(SMLADST==Changing_ planting _date), predict(pr outcome(1))
2._predict : Pr(SMLADST==Crop_diversification), predict(pr outcome(2))
3._predict : Pr(SMLADST==Planting_keeping_drought_toleran), predict(pr outcome(3))
4. predict :Pr(SMLADST==Use_of agro_forestry), predict(pr outcome(4))
5. predict : Pr(SMLADST==Diversifying_sources_of _liveliho), predict(pr outcome(5))
6._predict : Pr(SMLADST==Soil_and_water_conservation_tech), predict(pr outcome(6))
Delta-method
dy/dx Std. Err. | Z P>z [95% Conf. | Interval]
SEX
_predict
1 -.0208949 | .0851569 | -0.25 | 0.806 | -.1877994 | .1460096
2 -.2495168 | .0660272 | -3.78 | 0.103 | -.3789277 | -.120106
3 1895916 |.1429066 | 1.33 | 0.185 |-.0905001 | .4696833
4 -.0271971 |.1026991 | -0.26 | 0.791 | -.2284836 | .1740895
5 .100193 0974537 | 1.03 | 0.304 | -.0908128 | .2911987
6 .0078242 | .044582 | 0.18 | 0.861 |-.079555 0952034
Age
_predict
1 -.0042047 | .0021098 | -1.99 | 0.046 | -.0083399 | -.0000694
2 .0066905 | .0015563 | 4.30 | 0.000 | .0036401 .0097408
3 -.0038387 | .0017702 | -2.17 | 0.134 | -.0073083 | -.0003691
4 .0063998 | .0016708 | 3.83 | 0.000 | .0031251 .0096745
5 -.0016206 |.0014794 | -1.10 | 0.273 | -.00452 0012789
6 -.0034264 | .0017789 | -1.93 | 0.254 | -.006913 .0000603
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FAMSZ

_predict

1 -.0265368 | .0186625 | -1.42 | 0.155 | -.0631146 |.0100411
2 -.0116424 | .0183772 | -0.63 | 0.526 | -.0476611 | .0243762
3 0912155 | .0248737 | 3.67 | 0.000 |.0424639 1399672
4 -.0061137 | .0207652 | -0.29 | 0.768 | -.0468127 | .0345853
5 -.0186228 | .0176641 | -1.05 | 0.292 | -.0532439 | .0159982
6 -.0282998 | .0113539 | -2.49 | 0.513 | -.0505529 | -.0060466
EDUCN

_predict

1 -.0265469 | .0143995 | -1.84 | 0.065 | -.0547693 | .0016756
2 0109982 | .0117622 | 0.94 | 0.350 |-.0120553 | .0340517
3 -.0266031 |.0143841 | -1.85 | 0.164 | -.0547954 | .0015893
4 0123139 |.0130688 | 0.94 | 0.346 |-.0133006 | .0379284
5 .0355574 | .0076581 | 4.64 | 0.000 | .0205477 .050567
6 -.0057195 |.008088 |-0.71|0.479 |-.0215716 |.0101326
FARMSZ

_predict

1 - 140392 | .5420974 | -3.33 | 0.001 | -.0578825 | .2229014
2 .0108809 | .0544004 | 0.20 | 0.841 |-.0957419 | .1175037
3 -.0621447 | .0667963 | -0.93 | 0.352 | -.1930631 | .0687737
4 1011071 | .0599917 | 1.69 | 0.092 |-.0164745 | .2186887
5 -.2204055 |.1048127 | -2.10 | 0.035 | -.4258346 | -.0149765
6 0301702 | .0156657 | 1.93 | 0.054 | -.000534 0608744
LVOW

_predict

1 -.0139729 | .0154159 | -0.91 | 0.365 | -.0441875 |.0162416
2 -.0110215 |.0139057 | -0.79 | 0.428 | -.0382761 |.0162332
3 0398741 | .0146022 | 2.73 | 0.006 |.0112544 .0684939
4 .0031507 |.0140527 | 0.22 | 0.823 | -.0243921 | .0306935
5 -.0171361 |.0138872 | -1.23 | 0.217 | -.0443546 |.0100824
6 -.0008944 | .0071689 | -0.12 | 0.901 | -.0149451 | .0131564
EXCT

_predict

1 0797625 |.0602289 | 1.32 | 0.185 | -.038284 1978091
2 1237727 | .0640089 | 1.93 | 0.053 |-.0016824 | .2492277
3 -.0566562 | .0577812 | -0.98 | 0.327 | -.1699053 | .056593
4 1608886 | .0612267 | 2.63 | 0.009 | .2808907 .7408865
5 -.0160742 | .0460714 | -0.37 | 0.711 | -.1073724 | .073224
6 .0310837 | .0415236 | 0.75 | 0.454 |-.0503011 |.1124685
CRSR

_predict

1 2253172 | .0544882 | 4.14 | 0.2415 | .1185223 332112
2 -123089 | .0573903 | -2.14 | 0.132 | -.2355718 | -.0106061
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3 -.0229904 | .0580356 | -0.40 | 0.692 | -.136738 0907572
4 -.2372162 | .0685471 | -3.46 | 0.301 | -.371566 -.1028663
5 1214059 | .0489858 | 2.48 | 0.013 | .0253954 | .2174163
6 0365725 |.0293268 | 1.25 | 0.212 | -.020907 .0940521
INCC

_predict

1 -.1302953 | .0717963 | -1.81 | 0.070 | -.2710134 |.0104228
2 -.1332019 | .0545985 | -2.44 | 0.315 | -.2402131 | -.0261907
3 4256429 | .1159481 | 3.67 | 0.000 |.1983887 | .652897
4 -.0702784 | .062742 |-1.12 | 0.263 | -.1932504 | .0526935
5 -.0487165 | .0576833 | -0.84 | 0.398 | -.1617738 | .0643407
6 -.0431507 |.0384376 | -1.12 | 0.262 | -.118487 .0321856
NNFIC

_predict

1 .016027 0632164 | 0.25 | 0.800 | -.107875 .1399289
2 0153617 |.0639948 | 0.24 | 0.810 |-.1100658 | .1407893
3 0364208 | .0628444 | 0.58 | 0.562 | -.086752 1595937
4 -.1046749 | .0651469 | -1.61 | 0.108 | -.2323605 |.0230107
5 .040691 0556639 | 0.73 | 0.465 | -.0684082 |.1497903
6 -.0038257 | .0385528 | -0.10 | 0.921 | -.0793877 | .0717364
MARKA

_predict

1 .0344897 | .0115763 | 2.98 | 0.003 |.0118005 |.0571789
2 -.0039782 | .0161534 | -0.25 | 0.805 | -.0356383 | .0276818
3 .0032208 | .0143051 | 0.23 | 0.822 | -.0248168 |.0312583
4 -.0204971 | .0177402 | -1.16 | 0.248 | -.0552673 | .0142731
5 -.0085207 | .0144413 | -0.59 | 0.555 | -.0368251 |.0197838
6 -.0047145 | .0099355 | -0.47 | 0.635 | -.0241877 |.0147588

Appendix 3 Contingency coefficient for discrete variable.Correlate sex EXCT CRSR INCC

NNFIC
(obs=148)

sex

EXCT

CRSR

INCC

NNFIC

sex 1.
EXCT
CRSR
INCC 0.

NNFEFIC

0000
0829
1157
0682
0781

-0.
-0.

-0.

1.0000
0.0231
-0.0009
0.1133

1.0000
0.0843
0.0950
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Appendix4 Variance of inflation factor factor for continuous variable

. estatvif

Variable VIF 1/VIF
Age 1.12 0.893135
LVOW 1.10 0.910450
EDUCN 1.05 0.950192
MARKA 1.04 0.958161
FAMSZ 1.03 0.974373
FARMSZ 1.02 0.980877

Mean VIF 1.06

Appendix 5 Livestock Category &Tropical Livestock Unit

Livestock category TLU-equivalent
Calf 0.25
Weaned calf 0.34
Heifer or Bull 0.75
Cows or Oxen 1.00
Donkey (young) 0.35
Donkey (adult) 0.70
Sheep or Goat (adult) 0.13
Sheep or Goat (young) 0.06
Horse or Mule 1.10
Chicken 0.013

Source:Storck et al. (1991).
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HAWASSA UNIVERSITY
SCHOOL OF GRADUATE STUDIES, COLLEGE OF AGRICULTURE
FUCALITY OF GENDER, ENVIRONMENT AND DEVELOPMENT STUDIES
QUESTIONNAIRE FOR HOUSEHOLD HEADS

Dear Respondents: the main objective of this questionnaire is to understand Adaptation practices
to climate change in Loka abaya woreda, Sidama National Regional State , Ethiopia. This type
of local level study is important for planners as well as decision makers at different level.
Therefore, the information that you provide is believed to help the concerned bodies in
understanding effect of climate change and adaptation strategies on it. Hence, taking the above
objectives into consideration, you are kindly asked to provide the appropriate answer for the

following questions.

PRELIMINARY QUESTIONS

Date of interview Questionnaire number
Name Kebele
Address/Village Phone No.

Part 1. General Information

1. Socio-economic characteristics of household head
1.1 Age of household head

1.2 Sex of household head a) Female b) Male

1.3 Familysize

1.4 Educational qualification a. None ( ) b. FSLC ( ) O’ level certificate ( )
d. ond/nce ( ) e. Bachelors Degree or its equivalent ( ) f. Others please specify. ( )

1.5 What farm size do you own (ha)...............
1.6 Type of farming you engaged a. Crop farming () b. Livestock farming () c. Both ()

1.7 If you engaged in crop farming what are types of crops that you produce? For what purpose
do you produce?
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Types of Crops grown

Area coverage
in Ha

Home
Consumption%
Quintal /ha/

Commercial %
Quintal /ha/

Maize
Sorghum
Potato
Sweet potato
Teff

Wheat
Barely

Bean

Pea

Haricot bean

1.8 Do you rear animals? (a) Yes[] (b) no[]

1.9 If you replied yes to Q.no 1.6 what Type of livestock do you have

SIN Livestock type Number

Cows

Calves

Heifers

Oxen

Bull calves

Sheep

Goat

Poultry

Horses

Donkeys

P PO NOO| O W N

= O

Mules

1.8 What stock size of animal do you have..................
Institutional Characteristics

2. Do extension agents visit you? (a) Yes [] (b) No[]
2.1 If yes, how many times have extension agents visited you within the past one

3. Do you have access to credit? (a) Yes[] (b) No[]
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3.1 If yes, what was your source(s) of credit (1) institutional sources [ ] (2) non
institutional sources

4. Have you had any training on climate change? (a)Yes [ ] (b) No [ ]
4.1 If yes, how many times have you had the training within the last two decades year [ ]

B. Perception of Climate Change and Variability
5. Have you observed any changes in climate? A) Yes  B) No

5.1 If yes for earlier question how do you describe the climate condition of your area through
time?

Indicators Response of sample farmers about climate change
Did you experience the change in Yes No
climate?
Fully Somewhat | Not Over all Rank
aware aware aware at | awarenes
all S

Rainfall has decreased

Unpredictable rainfall

Rainfall starting earlier

Rainfall starting latter

Increase in recurrence of floods

Temperature is getting warmer

Occurrence of drought

Duration of seasons is changing

Planting date change

Risk of crop and livestock
disease has increased

5.1 How much extents do you aware climate change? A) Nil, B) Low, C) Medium, D) High

5.2 What are the main climate changes impacts that you have experienced? Explain the impacts
associated with climate change:

-In terms of Crop ProAUCTION. ... ..ttt e et e eaas




-In terms of Crop area ProduCtiON. . ... ..o.ouuiui it

-how do you describe crop and animal disease outbreaks/during climate

SLAVEStOCK PrOQUCTIVILY L. .utet ittt e e e et et et e e e e e aae e neaas
SRIVET TUN OFf L e
-Income condition of household........ ..o
-Dependency on relief (Food security Status)..........ooueiiiiiiiiiiiii i eeeeaen
SC0St OF fOOM CTOPS. ..ottt e e e
6. Adaptation practices

6.1 Do you use any practices that smooth the impacts of climate change while engaging in
agricultural/livelihood activities? A) Yes, B) No

6.2 If your response is yes for 6.1 what are the main adaptation strategies that you are used to
reduce the effects of climate change?

Farming related measures during climate change

o What farming mechanisms/techniques you apply to withstand drought?
o What are the most effective ways of farming related measures to withstand drought and
dry-spells? Why?
o Given to the frequency and intensity of drought, do you think engaging in farming related
activities is effective? If yes, why? If no, why do you engage in then?
Mobility related measures

e Do you/your household members use mobility to manage drought related problems? If no,
why? If yes, under what condition do you choose to migrate? Among household members, who
will often move and why? Where is the common destination? How long the mobility will stay
away?

 From your experience, do you think that mobility is effective way of managing drought in your
life? Why/why not?

Diversification

* Do you engage in different activities other than farming as way of managing drought related
problems in your living? If no, why? If yes, in what activities do engage in? (Probe for roles of
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different household members). Do you think that it is effective way of managing drought related
problems? Why/why not?

6.3 State the level of intensity of the practice used by ticking the appropriate box;

S/no | Type of strategies Very high High Low
intensification | intensification | intensification
1 Planting/keeping drought tolerant
crops/livestock
2 Use of agro-forestry
3 Changing planting dates
4 Crop Diversification(Planting
different crop varieties)
5 Use of minimum tillage system
(zero or minimum)
6 Use of irrigation system/water
storage
7 Soil and water conservation
techniques
8 Reforestation/ Afforestation
9 Diversifying sources of livelihood
10 Out migration from climate risk
areas
11 Incomes from remittances

Key Informant Interview (Agriculture and Rural Development Officials) questions

1. Are you originally from this kebele? How long have you been in the area?

2. How many times do you give advisory services?

3. In your opinion what is climate change?

4. Is there any form of climate change in your woreda or kebele? 1. Yes, 2.No

5. How do you communicate the climate change related information in your Woreda/ Kebele?

6. If you say yes to Q4; have you seen any long-term changes of temperature and rainfall for the last
three decades? How do you detect, and what is the root cause to change?

7. Have you ever encountered any climate change related extremes in your local area?

8. Have you seen any incidence of disease or pest cases on animal and crop production? Over the
past 36 years? (Explain)

9. Would you like to explain the extent of climate change effects on crop and livestock/ livelihood
of your woreda/village/kebele?

10. What are the local coping mechanisms/adaptation choices the farmers used to reduce the climate
change effects on agricultural activity/ livelihood?
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13. What are the major challenges in alleviating the problem and what do you think should be
done??

Points to be covered during Focus Group discussions.
General questions
1. How do you explain the agricultural trend; crop and livestock production and productivity in this
area?
2. What are the major limiting factors of the crop and livestock production? What is the reason for
this?
3. If you agree there is reduction in crop yield and livestock productivity what was the possible
cause?
4. Is there any change in cropping/ seasonal calendars (seasons) in your farming area?
5. What methods the farmers used to withstand the existing changes of seasonal/cropping calendar?
6. What are the major activities undertaken by households to generate income other than
agricultural practice?
7. Could you explain why your income source is lost or reduced?
8. Do you know what does climate change means? How do you explain the change? What would be
the cause of these changes?
9. In the last three decades, how would you describe the rainfall pattern in terms of:-
1.) Onset and Cessation/Off-set of rainfall
2.) Rainfall amount/intensity
3,) Seasonal rain distribution.
4,) Temperature
10. Where did you hear climate change related information?
11. Do you think lack of access to information increase vulnerability to climatic shocks? How?
12. How do you explain frequency of Vulnerability to climate induced shocks?
13. What are the manifestations of climate change? Are flood, drought, and wurch (frost)frequently
occurring? Does it impose impact on crop and livestock production?
14. What are the local adaptation strategies used by community to face climate change impact? In
your opinions how the adopted strategies are productive for long-term?
15. Could you tell me why you are unable to adapt with climaztic shocks?

Thank you for your cooperation!
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